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EXECUTIVE StlM:MARY 

This study, the Development - Related Ridership. Survey II, is the second in a 

se~es sponsored by the Washingtqn Metropolitan Area Transit Au:thority (WMA'rA). The 

first study conducted by JHK & Associates was completed in March 1987. The data 

collection for this study was colleeted during March and April 1989. The purposes of 

the studies were to study travel behavior of persons travelling to and :from residential 

and commercial developments around Metrorail stations and to establish relationships 

among travel characteristics, di$tance, and the nature of develop.Ittent at each site. The 

studies consisted of swveys of persons travelling to and from office buildings, residential 

developments, retail ·sites and hotels near Metrorail. stations. The first study surveyed 

34 building sites, this study surveyed 38 buildings, 13 of which were repeated from the 

first study. 

This executive summary highlights the key findings and conclusions from the 

Development-Related Ridership Surveys. The details of the procedures and results are 

discussed in the body of the report. A summary of observations is presented below, 

beginning first with general observations, followed by conclusion.s relating to each of the 

land use types. 

General Observations 

The choice of mode for trips to and from any type of land use is influenced by 

many factors. This study confirmed the findings of the first study, that the most 

significant and readily used factors for planning purposes are: 

• The location of the site within Metropolitan Washington. 

• The pro~ty of a building to a Metrorail station entrance. 

Significant transit mode shares were recorded for all land uses. 

Transit users reported almost as many linked trips as auto users. 

Origin destination pairs heavily in.fluep.ce the propensity to take transit. Poor 

tr~t accessibility at .either end of the trip results 41. ponr transit ridership between 

those ~airs. 

Based on the response to attitudinal questions an average of 28% of all 

respondents hold th.e perception that information regarding the transit system (rail and 

bus) and schedules is not readily available. 

i 
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Observations on Office Developme11:t 

Transit mode share f~ offi.ces ranged from under 10% in SOllle suburban settings 

to over 50% in the downtown. In general it was follt),d that the residences of employees 

Wli!S spread throughout the region, with employees who cross jurisdictional lines more 

inclined to use transit than those who live and work within the same jurisdiction. 

Residential Buildings 

The transit mode share for residential buildings surveyed in this study ranged 

from 30 to over 70%. The sites surveyed included both rented and owner occupied. 

Auto ownership was found to be significantly lower at all sites surveyed as compared 

to the regional average, which is 1.93 autos per household. 

Retall Uses 

All of the retail sites surveyed had sig:njficant transit n:Lode share. In general, 

it appears that transit mode share to retail sites has increased over the two year period 

between studies. In contrast to the first study, thls study found that transit mode 

share to retail sites was often higher at a given metrorail station than the transit mode 

share to office buildings at that station. 

Hotels 

Like retail sites, hotels showed a significant increase in the transit mode share 

when compared to the first study. Hotel trip generation rate~ vary from day to day 

more so than other land uses. 

Conclusions 

Several land use and transportati~ factors are critical to making the best 

possible use of the transit system. These. include: 

• Locating the types of uses that tend to generate the most transit trips in the 
Metrorail station areas. 
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• 

• 

• 

Locating these leJld uses in close proximity to stations with good access to 
the station portals. 

Providing high density land development around Metrorail stations, including 
suburban stations. · 

Providing convenient walk and feeder bus access to the stations to expand 
the transit market. 

In general mixed development at each station area is the most desirable in terms 

of reducing overall vehicle trips. However, the development in a corridor as a whole 

should be considered, as well as development at individual stations. Variations from 

station to station alqng a rail line appear to ma.xjrpize ridership on a daily basis. The 

study also found that in general sensitivity to the distance from the station portal varies 

by land use, office developments being the most sensitive a:o.d residential developments 

the least sensitive. This suggests that office dev~lopment is best suited to areas 

immediately adjacent to the station. However, exceptions to this may occur for specific 

uses such as destination ret.ail 

Development of the station areas is only one component of overall planning that 

is required in order to maximize transit ridership. Transit service and station access 

to and from lower density development is also critical. 

Adequate road networks must be constructed in conjunction with the development 

of station areas. Poor road networks not only create a negative image of station areas 

but also restrict the transit market to relatively tight areas surrounding the station. 

People will not use Metrorail if they must fight congestion to reach the station. 

Marketing must be targeted at individual station a;reas to provide those who live, 

work, or shop in these areas specific information about' the system and how they can 

UM it. 

Development of any type tends to be controversial. There are 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 particulary critical. These. decisions must be lived with for years to come and 

therefore must be made with a long-term view. One locational benefit, for example, is 

th.at a 200,000 square foot office being considered for development in the suburbs could 

achieve an annual reduction cif some 500,000 vehicle milei:' of travel by locating near a 

Metrorail Station. 

It is inevitable that the Washington area will grow. Careful attention to how 

it grows, particulary in areas served by Metrorail, will reap major benefits in optimizing 

iii 
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the use of the existing anq future regional transportation system. 
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INTRODUCTION 

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

prepared for the W ashlngton Metropolitan Area Transit Authority (WMATA). Like the 

first Ridership St1rvey completed in March 19871
, the purpose was to study the travel 

behavior of persons travelling to and from residential ahd commercial developments 

around Metrorail stations. The data collected was used to establish relationships 

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

chosen for this survey were carefully selected to provide e:;pansion of the existing 

datab~e, and to permit long-term trend analysis. In addition, a more extensive 

examination of mid-day travel ~acteristics was conducted in this survey than in the 

original effort. This information will provide WMATA and other local agencies with 

better information on the accessibility benefits of locating buildings near Metrorail 

stations. 

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

mathematical relationships developed between travel characteristics and site development 

factors, and trip generation characteristics and site development factors. 

STUDY APPROACH 

The basic approach to the study involved the development of data 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 aJll.Ong buildings based on a number of factors including, type of 

land use;· location within the metropolitan area, proximity to Metrorail stations, type of 

em players Wit}j'in-a .. otillding;·-c:ost-a:nd·-aV'ailability· of parking. Alsu;--factors· ·not . directl-y 

related to sites also influence travel characteristics. Examples of these include average 

income, auto ownership, and the quality of Metrorail service at each end of the trip. 

Data on travel characteristics was collected through a series of questionnaires, 

interviews, and "cordon countsn conducted at each of the 38 buildings surveyed. The 

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

use types and associated survey approach were as follows: 

1 Development-Related Ridership, JHK & Associates, March 1987. 
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• Office Buildings - several techniques were employed including self­
administered questionnaires ror· employees~ pedestrian intercep~ survey~ for 
visitors, and cordon couni;s of persons entering the office for specified penods. 

• Residential Buildings - selr-adlilinistered surveys were distributed to each 
unit and cordon· counts were condi:tcted at all sites to determine actual trip 
generation rates for each site. 

• Retail Establishments - personal interviews were conducted at the store 
elltrances or within the store itself depending on the characteristics of the 
site. In addition cordon counts were conducted at most sites. 

• Hotels - as with the retail sites, personal interviews were conducted combined 
with cordon counts of the site. 

Chapter 2 of this study discusses the specific ~pproach and survey procedures 

for each land use type as well as unique ~acterlstics of specific sites, the ·analysis 

procedure, and a summary of results. Important considerations in the design of the 

da:ta collection program were the development o£ u®~ed sampling techniques, the 

ability to cross-check data, and compatibility with the previous surveys. Although any 

survey is subject to sampling error, careful design of the data collection program can 

reduce the chances of any biasing of the results. For example, no direct reference was 

made to WM.A.TA in the self adrnjnjstered surveys. The surveys were cast as general 

transportation surveys, thereby providing the best. chance of obta.in;ing unbiased estimates 

of mode choice. T'ne abUity to detect any bias that may occur is also imporlant. For 

ex~ple, cordon counts can provide the actual trip generation rate and in many cases 

the mode split, thus acting as a cross-check. Where interviews were conducted, counts 

allow sample size by entrance to be determined. The total number of survey responses 

:·or all land uses studied exceeded 6,600, plus cordon counts for all but three sites. A 

summary of. response rates £or mail-back surveys is given in th~_ appendix. 

Chapter 3 focuses 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 transit1 mode share for 

newly plauned development. These equations are compared to previous findings in other 

studies and t?~ir limitations ~cussed. When properly applied within the context of 

their limitations, the equations pro-ride an excellent plmuring tool for developments 1ieing 

considered in close proximity _to an urban rail station. 

1 '!'he term. "transit .. is used in this report to refer to rail and bus services unless 
otherwise specified. 
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Finally, Chapter 4 presents a summary of our conclusions and recommendations. 

Techniques and strategies to improve transit :ridership are suggested based on the 
findings of the study. 

SITE SELECTION 

Site selection procedures considered the location of the Metrorail station, the 

location and type of building, and the previous study (Figure 1 shows the station areas 

selected and Table 1 the number of land uses surveyed at each station}. The surveyed 

sites were selected from an initial list of canclldate Metrorail stations and sites by the 

following criteria: 

• A range of stations reflecting different development patterns and varying 
locations within the metropolitan area. (i.e. inSide the Beltway vs. outside the 
Beltway): 

• Station areas had to have building developments that were constructed, 
rehabilitated or converted within more recent years. Unlike the first study, 
individual sites that were older were selected in order to broaden the 
database. 

• The expansion of the database was an important consideration. A similar 
study "Development Related Ridership Survey" w~ completed for WMATA 
by JHK & Associates in March of 1987. Additional statioiJ. areas and sites 
were added while at the same time a deliberate effort was made to repeat 
a significant number of sites in order to begin the development of time series 
data. 

• The developi!le~ts were to be of the following minimum sizes; office buildings 
- 100,000 square feet, residential buildings - 75 dwelling u:nits, hotels - 200 
rooms, retail - no minimum square footage or number of establishments. 

• Another major criterion involved the nature of the bu:ifcling tenants. In an 
effort to develop a data base that covers the full range of tenants, buildings 
were chosen to include both public and private employers. Government 
agencies tend to be large employers and have operational characteristics that 
significantly impact travel habits of employees. For example, the large 
employment base and fairly regular work: hours enable extensive participation 
in ridesharing programs. Building sites with public employers were not 
chosen in the first study as it was felt that the data base was not large 
enough to allow the isolation of other factors. With the growing data base 
it was felt th~t government agencies should now be included .. As well, there 
is a growing trend for government employers to ~ Jcate adjacent to a Metrorail 
station, therefore it is importatJ.t to indude the trip making characteristics 
of public agencies in the data base. 
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Table 1. Site Survey 
Building Inventory Summary 

...... 
·-Sr "C,; 

0 ·~ 
§" 

·~ ' ·~ ..._rt7 ~ ~ 
C!) 

0 Q:Cb Q::-0 <-0 
-

Metro Center 2 I 2 

Farragut West 1 

Grystaf City 1 2 3 2 

Courthouse 1 
--

Silver Spring 1 2 I 1 

Ba IIston 1 1 1 
-- --

Bethesda 3 1 1 
-- -

Friendship Heights 1 

Twinbrook 2 1 1 
--

Grosvenor 3 
--

Union Station 1 1 
-

Rosslyn 1 
--

i 
Woodley Park/Zoo I 1 

' I TOTAL 10 8 10 10 
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.~......o 
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1 
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1 
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The sites selected are illustrated in Figures 2 to 13. These maps illustrate the 

-:·srying distances the selected sites are from the stations. In addition, tables containing 

:ni.ei descriptions of the selected sites, with the n~. corresponding to the nllPlbers 

.shown on eaGh map are included with the discussion for each land use. Numbers were 

assigned s~quentially based on initial selections. 

Contacting the building managers Qr leasing agents was the next step in the 

survey process. During the initial site inventory, basic information on eaCh site (e.g. 

an estimate of size, proximity to Metro, etc.) was collected. Occasionally, management 

companies were reluctant to grant permission, stating they would not like to 

inconvenience their tenants or patrons. However, a thorough explanation of the study 

stressing that participation was voluntary on the part of each tenant or patron usually 

satisfied most buildin~ managers. SOll).e managers preferred to have the request to 

conduct the survey in writing. The letter developed to give those building managers 

who requested additional information is contamed m the appendix. 

Unfortunately, not all of the itrltially s~ected sites were willing to participate 

in the survey. Replacement sites were chosen on an individual basis to provide the 

necessary balance in site characteristics. These sites were chosen in conjunction with 

WM.~TA. All data was collected during March and April 1989. 

Sites were not re-numbered when alt~te sites were chosen. All sites are 

shown on the maps including those that were dropped. 
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su:RVEY PROCEDURES AND RESULTS 

The survey pr~cedures ate described below for office, residential, retail, and hotel 

sites. A critical elemeJJ.t of the study involved ~steney With ·the first set ~f data in 

order that the testing and ·validity of the data could be accomplished without in~ducing 

any inconsistencies. The StirVey fonn,s for this study. were modified only slightly from 

those used in the 1987 study. The most significant additions in thi$ s~ey were 

questionS relating to linked trips (~ps that have im indeterminate destination) and 

attitudes towards tranSit. Also, significantly more pedestrian counts were undertaken 

~ this study with cord.oJ), counts completed ~t most site$. 

OFFICE 

Ten office buildings, varying from 100 to 2,000 feet in clist211ce from the various 

Metrorail station entran®s were selected for study. Table 2 provides the characteristics 

for each office building. A~ these oftlces, approximately 9,500 wotl--pla_ce surveys were 

distributed with slightly less than one third resp®ding. 

Data Collection 

In order to .determine the travel ~aracteristics of omce employees, a s~y 

form wa.S developed for distribution in ~e workplace. The objective of the survey was 

to dete:pnine the mode split and. other travel characteristics of office employees. A 

sample workplace questionnaire i.s contained in the appendix. Demographic data were 

acquired first, followed by information on trips to and from the building, and then 

respcmdents' attitu.ies toward transil 

'lhe q11estionna:ires were delivered to individual employers by project staft The 

staff personally visited e~ch omce to explain the survey procedure and distribute enough 

forms for each eiP.ployee to respond. Also, a letter from WMATA explaining the purpose 

of the survey was left with the employer's contact perso~ A copy of the letter is 

cont~ed in the appendix. In several cases, the building manager di$tribtited a memo 

to i.n:futm. tenanis 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 com:pleted questionnaires were 

picked up by project staft· This procedure ~ altered at the Bell Atlantic and 

Parklawn buildings at the request of their wanagement. At both buildings the survey 
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... 
II 

'l'able 2. Site Characteristics of Office Buildings 

Gross 
Distauce1 Square. Leasable Nwnber Nwnber Parking 

,:,1 /. Metrorail to li'cet Square l.t"'eet Percent of of Parking Cost Year :" ~'t 
Station Office Building Station {ft.) (1000) (1000) Occupied Employees SJ.!nces per Mont.h2 Constructed {d.r.,.rf, 

"-i 

Farragut West 1701 Pennsylvania (6)8 700 175 175 85 680 175 $120 !963 3tff/ 

Crystal City Cr;Ystal Square 2 (7) 1000 49~ 414 96 1550 550 $40-70 1980 3.75 

Bethesda. East-West Towers, 2000 180 180 100 700 1600 $75 1978 ~~-~ 
North Building (26) 

Bethesda Office CLr. (47) 800 168 168 98 600 1980 3·~7 
Bethesda Metro Ctr. (30) 100 378 377 99 1500 14006 1985 ") ~· 

..)• 

Ballston Ballston One (20) 2000 240 238 78 1000 450 $60 1986 ...q .. zb 
Courthouse Bell Atlantic (24) 1500 3'53 100 1300 690 1982 ,,3.4~ 

Twinbrook Parklawn (40) 2000 10351 6800 362 in Bldg 1969 
2650 outside 

Twinbrook Office 800 165 75 700 1980 
Center (36) 

Silver Spring fil~\'er Spring 200 150 60 300 26 (') 1986 z.c:o 
Metro Center (17) 

1 Distance to staUon is defmed as the walking distance from the surveyed building to t.be nearest Metrorail station porlal. 
11 Month1y parking cost refers to cost at garage. 
1 Numbers in parenU1eses refer to 1ocation maps in l.tl.gures 2 to 13. 

,. Based on. LSF = 0.85 x GSF. 
1 Total parking for project. 

• <rovemment offices only - does not include retail. 
1 $30/2 pers; $25/30--4; free-5 or more. 
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was distributed through the internal mail syste~s. At the Bell Atlantic b~ding a mail 

back survey was used and at Parklawn, surveys were deposited in containers provided 

in the lobbies. 
The surveys were distributed on Tuesdays, Wednesdays and Thursdays to 

maximize the ch~ces of receiving resJ>Qnses for the most typical travel days. 

Data on visitors to offioo buildings was collected by mte~ting persons as they 

entered the building. If persons were employees no questions were asked; jf persons 

were visitors, they were asked questions concamng their trip. This approach, eomlrlned 

with the cordon count~ allowed not OlllY the trip characteristics of visitors to be 

determined but al$o the establishment of a relationship between the :Q.umber of 

employees entering and the number of visitors. The number of persons intercepted was 

recorded to allow the percent ol visitors to be determiD:ed and then factored by the total 
count to de~e the percent of visitors interviewed. 

Analysis 

The workplace survey form was designed to request information about the 

respondent, trips to and from the building, parking or transit costs, linked trips, 1 and 

the respondent's attitude towards transit. The completed survey fo~ were keypunched 

on microcomputer diskettes using a database program (d.Base ill Plus). The 

microcomputer version of the statistical pa~ge, SPSS, was then used to compute 

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

frequencies and crosstabs were created and are available as an appendix, contained in 

a separate volume. 

The following summary tables were derived from the dBase III and SPSS outputs: 

Work trip mode shares2 

Work trip mode share by location of residence 

Mode share by gender 

Mode share by age 

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

1 Linked trips refer to trips with intermediate destinations. 

2 Mode share refers to the percent of persons using that particular mode of travel 
for the trip in question. 
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Mode share for non-w~ mid-day trips by purpose 

Mode share for .mid-day trips by destination 

Mode share for mid-day trips by purpose 

Mode share for visitors 

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

discussing . the results. Because the surveys only represent a sample of all trips to 

and from a building, there is a de~ee 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 explams the statistical aspects in more detail and provides a table 

indicating the 95 percent confidence limits tha,t can be placed on various values and 

sample size combinations. The $Il1Eiller the sample, the wider the confidence. Particular 

caution is ~eeded in interpreting cross-tabulated da~ as the number of· responses for 

one variable may be very small. S~p1e size varies question by question since not all 

respondents answered every question. 

Results 

The first several questions on the survey form asked for information regarding 

the individual respondent. The tabulation of these questions reveals several factors that 

influence mode share although they are not the prime factors in determining ridership. 

Table 3 summarizes mode share for trips to and from work by location of 

e;!;D.ployee~s residence. Examin~j;ion of the residence locations indicate that at least a 

third of employees for an individual office come frotq outside the jurisdiction in ·which 

the office is loc'ated. Further study indicate$ that employees who. cross juriSdictional 

lines are more likely to use transit than those who live and work within the same 

jurisdiction. This is illustrated in Figure 14 which. shows the· transit mode share at 

11.4% within a jurisdiction and 23.6% when jurisdictional lines are crossed. AB with 

the first study, the responses to this question imply that Metrorail accessibility opens 

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

Figure 15 shows the location of residence for Bell Atlantic employees, examination 

of these pi-e charts illustrates how employees are distribute;-'. throughout the metropolitan 

region, ·This widespread distribution of employees' residences throughout the 

metropolitan area is typical of most buildings surveye4. 
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Table 3. Mode by Location. of Residence Trip to and from Work by Percents 

Fairfax Va. P.G. Monl;g. Mjl. Percent Percent 
Location Mode !1&:. Coun~ Arl. Alex. Other Count! Couni;I OU)er Other Subtot:il ~ Transit 

1761 Penn Auto 38.0% 61.3% 43.8% 23.6% 100~0% 60.9% 34.0% 60!0% 100.0% 44.6% 
Tr.ansit 48.0 38.7 50.0 70.6 0.0. 39.1 66.0 20~0 0.0 50~0 

Other 14.0 0.0 6.3 5.9 o.o 0.0 0.0 2010 o.o 5.4 
Total 24.6 15.2 7.8 8.3 1.0 11.3 26.0 4,9 1.0 100.0 44.6% 50.0% 

Silver .Spring Auto 39.4 77.8 72.7 66.7 65.9 _85.7 100.0 63.8 
Metro Center Transit 51.6 22.2 27.3 22.2 9~8 o.o o.o 24.6 

Other 9.1 0.0 o.o 11.1 24.4 14.3 0.0 11.6 
Total 25.4 20.8 8.5 0.0 o.o 6.9 3:1.5 5~4 1.5 100.0 63.8 24.6 

Ballston One Auto 81.8 89.8 63.0 93.3 70.3 64!.9 87.6 100~0 66.7 78.6 
Transit 18.2 6.6 14.8 6.7 o.o 35.1 12.6 0~0- o.o 13.2 
Other 0.0 3.7 22.2 0.0 29:7 0.0 o.o· o.o 33.3 8.3 
Total 9.6 30.9 15.6 4.3 1:0.6 16.3 9.2 2.0 1.7 100.0 78.5 13.2 

Dell Atlantic Auto 66~7 83.1 78.9 94.7 82.9 92.3 93.2 100.0 100.0 86.2 
Transit 26.7 14.8 11.3

1 

6.3 4.9 7.7 6.8 o.o o.o 11.4 
Other 6.7 2.1 9.9 0.0 12.2 0.0 0.0 ·o.o o.o 3.4 
T9tal 6.4 43.4 12.7 3.4 7..3 11.6 1:0.5 Q.2 0~6 100.0 85.2 11.4 

East West Auoo 66.7 100.0 100.0 77.8 100.0 83.3 
Towers Transit o.o o.o 0.0 22.2 o.o 13.3 

Other 33.3 o.o 0.0 o.o o.o 3.3 
Total 10.0 6;7 o.o 0.0 0.0 10.0 60.0 1~.3- 0.0 100.0 83.3 13.3 
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Table 3. Mode by Locution of Residence Trip to and from Work by Percents 
(Continued) 

Fairfax Va. P.G. Montg. Md. Percent Percent 
Location .Mode M County: Arl. Alex. Ol11er County CounLy Other ~ Subtotal ~ Transit 

Bethesda Auto 70.6 88.9 100.0 100.0 100.0 70.4 84.4 81.0 33.3 82.3 
Metro Center Transit 29.4 11.1 0.0 0.0 0.0 29.6 12.3 4.8 66.7 14.6 

Other 0.0 o~o 0.0 0.0 0.0 0.0 3.2 14.3 0.0 3.1 
'fotal 6.7 7.1 2.4 2.0 1.2 10.6 60.6 8.3 1.2 100.0 82.3 14.6 

Twin brook Auto 40.0 100,0 88.9 100.0 100.0 95.7 90.8 100.0 50.0 90.1 
Transit 60.0 o.o 0.0 0.0 0.0 4.3 9.2 0.0 50.0 9.3 
Other 0.0 0.0 11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
Total 6.6 9.3 4.9 2.2 3.3 12.6 u3.8 7.1 1.1 100.0 90.1 9.3 

Parklawn Aulo 66.4 97.4 63.3 100.0 67.u 94.0 87.3 68.3 uO.O 87.2 
Transit 21.1 2.6 16.7 ·0.0 12.5 6.0 7.7 ·6.2 0.0 7~8 

Other 10.5 0.0 0.0 0.0 0.0 o~o 4.-9 6.5 50.0 4.9 
Total 5.5 6.7 0.9 0.3 1.2 7.2 67.5 l1.2 0.6 100.0 87:.2 7..8 

Crystal Auto 100.0 73.4 37.5 77.3 94.6 94.1 68.2 88.2 76.8 
Square 2 Transit 0.0 21.5 87.6 13.6 0.0 6.9 31.8 11.8 17.8 

Other o.o 5.1 26.0 9.1 5.4 o.o o~o 0.0 6.4 
Tott:h 0.5 86.1 11.0 10.0 16.9 7.8 16.0 7.8 0.0 100.0 76.8 17.8 

Bethesda Auto 66.3 100.0 66.7 uO.O B7.u 79.7 7.7.8 79.3 
Office Center Transit 43.8 0.0 33.3 60.0 12.u 12.2 o.o 14.3 

Other 0.0 0.0 0.0 o~o 0.0 8.1 22.2 6.5 
'Fotal 7.4 8.3 2.8 1.8 0.0· 7.4 68.2 4.1 0.0 100.0 79.3 14.3 

Nole: Tins table presents the mode share by jurisdiction for each olfice building and the distribution of employee residences by jurisdiction. For each 
jurisdiction, the percentage of trips by mode are indicated in the rows· labeled "Aulo," "transit," and "other." These three ootaled vertically for e~ch 
building equal 100%. For each office location, the row labeled "total" indicates the percentage of trips from each jurisdiction. Totaled horizontal· this 
row equals 100%. 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



OFFICE COMMUTE BY JURISDICTION 
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l3ased ·on the responses to question 4 the auto ownership per household is 2.05. 

This is above the regional average of 1.93. Auto availability by lntilding and mode of 

travel is shown in Table 4. The results con1i.rm that auto users generally have more 

cars available. 

Figure 16 summarizes the :res:ponses by gender. The result indicates ~t there 

is ahnost no difference in IJ"J.Ode share by gender. This is in con,trast to some previous 

studies which have indicated that women are more likely to use transit than l!len 

(studies in other cities have indicated that this is clianging)~ The response rate to the 

survey by f~ales was higher compared to males with approximately 57% of all replies 

made by women. The results of this analysis indicates the higher response by (e:Q:lales 

does :p.ot bias the overall :findings of this survey. 

Examining the mode $hare by age mmcares· tha.l transif usage aeclmes with age­
from 27% by people in th~ir twenties to appro:¢nately 15% for people m their forties 

and fifties (Table 5). This is probably a reflection of several factors: alder people 

gene?."ally hold positipns that rewire a greater use of their auto during the day; they 

perhaps have :g10re disposable income and can afford :IllOre cars per household; parking 

provided by employers tends to be by rank thus more people in the older age groups . . 

h~e parking provided; and people in older age brackets developed their commu,ting 

practices before Metrotail was in place Md old habit$ die hard. 

Wlrile this relationship will probably hold true for so:~,D,e time to com.e, it does 

4tdicate that WMATA should co:Q.Sider strategies to e:xpand the 35 and up market. 

This could becqme increasingly important as the average age of the work force increases. 

The impact of occupation on mode share appears to be insignificant with the 

exception of clerical jobs which report greater transit usage. However, it should be 

kept in milid that the data base for this study is limited to p:cim.al:jly white collar office· 

buildings and ocCl.lpations ate classified based on respondents infnmation. 

Bru;ed on the responses. the peak hour for the .AM is behyeen 7:30 and.8:30 and 

the PM is between. 4:30 and 5:30. Examination of the data a.lsQ. reveals that in most 
cases the number of people arriving in the peak hour is not significantly greater than 

the hour ilrmledi.ately before and after. Instead there is a peak period that lasts for 

about 2 112 hours. This is tru~ for all buildmge, perluips indicating: that employees 

~e taking advantage of :flexible work hpur~ allowed. by their eiQ.pioyers to avoid the 

peak holli'S. Over 50% of responde:qts re:Ported that their employers allowed fle~l.& 
workin,g hours. 

The mode share (auto vs transit) for the commute trip to each office bcildiilg 

is· given in Table 6 at+d illustrated in Figure 17. The cordon COWlt conducted at each 
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Table 4. Workplace Sl,lrVeys 

Number of Vehicles Available by Mode to Work 

Average Number of Vehicles Per Household 

Transit 
MODE_ All Mode 

Building Auto Transit Walk Other Modes Shares 

Olmstead Building 2.04 1.51 0.80 NA 1.67 50.0% 

Silver Spring Metro Center 2.01 1.53 1.00 1.78 L83 24.6 

Ballston One 2.11 1.18 1.50 2.17 1.95 13.2 

Bell Atlantic 2.21 '"~_:.8~ l.OO 2.00 2.13 11.4 

East West Towers 1.90 2.00 1.00 NA 1.88 16.7 

Bethesda Metro Center 2.20 1.71 3.00 1.67 2.14 14.6 

Twinbrook 2.18 0.92 NA 1.00 2.09 9.3 

Parklawn 2.23 1.45 1.79 ·1.67 2.14 7.8 

Crystal Square IT 2.35 2.03 1.00 1.50 2.21 17.8 

Bethesda Office Cep.ter 2.11 1.10 2.63 0.00 1.95 14.3 

Averages 2.18 1.54 1.61 1.70 2.05 17.6 

Note: This table shows the auto availa,bility by building and by mode of travel 
For example, at the Bell Atlantic building, the average number of vehicles 
per household among transit users is 1.82. 
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Table 5. Workplace Surveys 

Age By Mode By Office 

Sites 1 - 10: All Surveyed Offices 

Auto Transit Walk Other Total 

<18 5 3 0 0 8 

19- 24 158 65 5 2 230 

25 _- 34 498 134 20 7 659 

35- 44 563 91 12 11 677 

45- 54 404 84 9 4 501 

55- 64 158 25 4 3 190 

>65 24 3 1 0 28 

Missing Values 19 3 0 1 - 23 

·Totals 1829 408 51 28 2316 

Note: ''Missing Values" refer to people who answered the question but did not 
specifY their mode of travel 
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'fable G. Mode Share for 'l'rips to and from Work 

Mode Swnmo.n: 
Location Auto Rail Bus l¥!!!k Ot.hcr Subtotal %Auto % 'l'rausi t 

Ohn.stead Building 44.0% 43.6% 7.2% 3.9%. Vl% 100.0% 44.0% 60.7% 

Silver Spring Metro Center "!..-r.!' 64.4 19.7 4.6 6.3 6.1 100.0 64.4 24.2 

Ballston One ~· ' 
.. 

78.6 12.0 1.1 3.1 G.l 100.0 78.6 13.1 
,,·, 

Bell AUant.ic \'~ 86.1 11.0 0.6 1.9 1.4 100.0 86.1 11.6 
.-

•'[,1: I 
I 

East Wet Towers 83.3 18.3 3.3 0.0 o.o 100.0 83.3 16.7 
-~--

Bethesda Me~o Center \':. 82.4 14.6 0.0 1.6 1.6 100.0 82.4 14.6 

Twinbrook ·~~·..: ·90.3 7.6 1.1 0.6 0.5 100.0 90.3 8.6 

Parklawn 1.·•.0" 87.4 4.7 3.0 3.4 1.4 100.0 87.4 7.8 ---
Crystal Square IT ,.,oo 75.8· 

I 
16.4 1.4 2.7 3.7 100,0 76.8 17.8 

Bethesda Office Center ~ .t,\ I . 79.6 10.0 4.1 5.0 1.4 100.0 79.6 14.2 
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rfRANSIT MODE SJIAl~E 
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Table 7. Summary of Transit Mode Share - Office 

Number Perceil.t Percent 
of Transit Transit 

Si1e.a Ran~m Average 

CBD Locations 1 50.0% 50.0% 

Suburban Locations 7 11.4% - 24.6% 15.6%, 
Inside BeltWay 

Sub:urban ~tio:ns 2 7.8%- 9.3% 8.5% 
Outside Beltway 

All Office locations 10 7.8%- 50.0% 17.6% 
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Table 8. Workplace Surveys 
Auto Availability 

If vou took transit. was a car available? 

Not 
Building Yea NQ Answered 

1701 Pennsylvania 62 17 4 

Sllver Spring Metro Center 22 14 2 

Ballston One 16 25 5 

Bell Atlantic 53 18 3 

East West Towers 2 4 1 

Bethesda Metro Center 19 8 3 

Twinbrook 7 7 0 

Parklawn 28 25 3 

Crystal Square II 20 11 0 

Bethesda Office Center 17 10 2 

TOTALS 246 139 23 

31 

Percent 
Thtal Available 

83 74.7% 

38 57.9 

46 34.8 

74 7l.6 

7 28.5 

30 63.3 

14 50.0 

56 50.0 

31 64.5 

29 58.6 

408 60.3 
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Table 9. Average Travel_ Times 

Auto Users 

Drive from home to office parking 

Wallt from office parlcing to office 

Total trip time, ho:Qle to office 

~a11Sit Users 

Trip from home to transit 

Time on transit vehicle(s) 

Trip from last transit vehicle to office 

Total trip time, home to office 

33 

(Minutes) 

31.6 

3.2 

36+2 

9.6 

31.3 

7.0 

43.9 
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Q12C: MeLrorail is clean and reliable. 

guestion Auto 

Agree 1543 (84.4%) 
Disagree 58 (3.2) 
No Opinion 202 (11.0) 
Not Answered 26 (1.4) 

'foLal 1829 (100.0) 

Q12D: Metrobus is clean and reliable. 

Question Auto 

Agree 521 (28.5%) 
Disagree 358 (19.6) 
No Opinion 917 (50.1) 

Not Answered 33 (1.8) 

'l'otal 1829 (100.0) 

Table 10. Workplace Surveys 
H.cspondcnts Opinions lly l\fodc of 'l',·avcl 

(CouLimaer..l) 

MoLle or 'l'ravcl 

'I'raQ§it Walk Other SubLotal 

379 (9,2.9%) 51 (100.0%) 23 (82.1%) 1996 (86.2%) 
9 (2'.2) 0 (0.0) 1 (3.6) 68 (2.9) 
6 (1.5) 0 (0.0) 1 (3.6) 209 (9.0) 

14 (3.4) ·o (0.0) 3. (10.7) tlJ (1.9) 

408 (~00.0) 51 (100.0) 28 (100.0) 231G (100.0) 

Mode of 'l'ruvcl 

Transit Walk OLher Subt.oLal 

142 (34.8%) lfi (29.4%) a (10.7%). 681 (29.4%) 
93 (22.8) 9 (17.6) 11 (39.3) 471 (20.3) 

154 (37.7) 27 (62.9) 11 (39.3) 1109 (47.9) 
19 (4.7) 0 (0.0) 3 (10.7) 55 (2.4) 

408 (100.0) 51 (J.OO.O) 28 (100.0) 2316 (100.0) 

Missing 
Values Total 

30 (71.4%) 2026 (85.U'Ji,) 
3 {7.1) 71 (3.0) 
6 (14.3) 215 (9.1) 
3 (7.1) 46 (2.0) 

42 (100.0) ·23fi8 (1 O(J.()) 

Missing 
Values Total 

10 (23.8%) 691 (29.3%) 
7 (16.7) 478 (~0.3) 

22 (52.4) 1131 (48~0) 
3 (7.1) 58 (2.5) 

42 (100.0) 2358 {100.0) 

Not.e: NoL answered refers to people who speciijed their mode of travel but do not answer Lhe question. Missing vn,lues refer Lo people who 
answered the question but did not s~fy their mode of LTavel. 
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Table 11. Mode by Location of Residence Trip to and from Work by Percent 

Fairfax Va. P.G. Montg. Md. Percent Percent 
Location Mode D.C. Count1 Arl. Alex. .Q!hm: CounLI CouuL:I OU1er OLI1er Subtotal Auto Transit 

1701 Penn Auto 38.0% 61.3% 43~8% za.u% 100.0% 60.9% 34.0% GO.O% 100.0% 44.6% 
Transit 48.0 38.7 50~0 70.6 0.0 39.1 66.0 20.0 0.0 60.0 
Other 14.0 0.0 6l.3 6.9 0.0 0.0 o.o 20.0 0.0 6.4 
Total 24.6 16.2 7,8 8.3 1.0 11.3 26.0 4.9 1.0 100.0 44.6% 60.0% 

Silver Spring Auto 39.4 77.8 72.7 66.7 65.9 85.7 100.0 63.8 
Metro Center Transit 61.5 22.2 27j.3 22.2 9.8 0.0 0.0 24.6 

Other 9.1 0.0 d.o 11.1. 24.4 14.3 o.o 11.5 
Total 26.4 20.8 8.6 o.o 0.0 6.9 31.6 6.4 1.6 100.0 63.8" 24.6 

Ballston Ono Auto 81.8 89.8 6q.O 93.3 70.3 64.9 87.6 100.0 66.7 78.6 
Transit 18.2 6.6 14.8 6.7 0.0 :Ju.1 12.6 o.o 0.0 13.2 
Other 0.0 3.7 2~.2 0.0 29.7 0.0 0.0 0.0 33.3 8.3 
Total 9.6 30.9 1G.6 4.3 10.6 16.3 9.2 2.0 1.7 100.0 78.6 13.2 

Bell Atlantic Auto 66.7 83.1 78.9 94.7 82.9 92.3 93.2 100.0 100.0 86.2 
Transit 2l;t7 14.8 1J,.3 5.3 4.9 . 7.7 6~8 0.0 0.0 11.4 
Other 6.7 2.1 9.9 0.0 12.2 0.0 0.0 0.0 o.o 3.4 
Total 6.4 43.4 12.7 3.4 7.3 11.6 10.6 5.2 0.6 100.0 86.2 11.4 

East West Auoo 66.7 100.0 100~0 77.8 100.0 83.3 
Towers Transit 0.0 o.o 0.0 22.2 0.0 13.3 

Other 33.3 0.0 0.0 0.0 0.0 3;3 
Total 10.0 6.7 o.o 0.0 0.0 10.0 60.0 13.3 0.0 100.0 83.3 13.3 

No I.e: This table presents the mode ehare by jurisdiction for each office building and the distribution of employee residences by jurisdiction. For each 
jurisdiction, the percentage of trips by mode are 'indicated in the rows labeled "AuLo," ''transit," and "other." These three tol;aled vertically for each 
building equal 100%. For each office location, the row labeled "total" indicates the percentage. of trips from each jurisdiclion. Totaled horizontal this 
row equals 100%. 
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Table 12. Mode Share for Midday '!"rips by Purpose 

Summacr 
Work Personal Meal/ Educa- Recrea- Parrent Percent 

Location Mode Related Business Sgnck Shol!I!ing llilli!!l lional Other Total Auto Transit 

1701 Auto 22.2% 0.0% 0.0% 0.0% -% 33.3% --% 8.6% 
Penn Transit 11.1 20.0 0.0· 25.0 33.3 14.3 

Other 66.7 80.0 100.0 76.0 33.3 77.1 
T9tal 25.7 28.6 26.7 11.4 0.0 8.6 0.0 100.0 8.6% 14.3% 

Silver Auto 45.6 33.8 44.4 100.0 44.4 
Spring Transit 64.6 0.0 0.0 0.0 22.2 
Metro Other o.o 66.7 66.6 0.0 33.3 
Center 'l'otal 40.7 22.2 93.3 3.7 0.0 0.0 o.o 100.0 44.4 22.2 

Ballston Auto 81.3 90.0 tl6.3 86.7 100.0 100.0 0.0 81.7 
One Transit 12.6 10.0 0.0 0.0 0.0 0.0 o.o 5.0 

Other 6.8 0.0 21.7 14.3 o.o 0.0 100.0 13.3 
Total 26.7 16.7 38.3 11.7 1.7 3.3 1.7 100.0 81.7 6.0 

Bell Auto 73.1 78.3 64.4 83.3 60.0 40.0 83.3 71.9 
Atlantic Transit 16.4 4.3 6.1 3.3 38.3 0.0 0.0 6.7 

Other 11.6 17.4 30.6 13.3 16.7 60.0 16.7 21.3 
Total 14.6 25.8 33.1 16.9 3.4 2.8 3.4 100.0 71.9 6.7 

East Auto 25.0 0.0 20.0 
West Transit 50.0 100.0 60.0 
Towers Other 26.0 0.0 20.0 

Total 80.0 20.0 0.0 0.0 0.0 0.0 0.0 100.0 20.0 60.0 

Note: For each purpose, the percentage of trips by mode are indicated in the rows labeled "auto", "tTansit", and "other". These vertically total to 100% 
for each pu.rpose. For each office location the row labeled "total" indicates tbe percentages ·Of trips by purpose. This row totals horizontally to 100%. 
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The results for this study were very similar to the first study. Approximately 

two thirds of the mid-day trips were made for job-related business or for a meal or 

snack. Job-related business accounted for appro~~tely one third of the total mid­

day trips. The actual percentages varied considerably. The Parklawn Building was at 

the low end with 12.5% reporting a mid-day trip, while East-West Towers was at the 

high end with 80% of respondents reporting a mid-day trip. 

In contrast to the first study, office buildings were located in areas with varying 

density. For the meal or snack category, transit ridership was low. Transit ridership 

ranged from 0 to 6.7% and the percentage for auto usage ranged from 0 to 85%, with 

the higher auto use at the Parklawn Building (see Table 12). Transit mode share for 

non-walk mid-day trips by purpose is shown in Table 13. 

The job-related business trip percentage increases when walk trips are removed 

from the data base while the percent of meal snack decreases Significantly. One 

implication is that work related business is the least likely to be by transit. It should 

be noted that the sample sizes for the non-wa.J.k mid-day trips become very small i:o. 
some cases and may not be representative of what actually happens. 

Table 14 contains information on the percent of tnid~day trips to each destination 

by office building and the mode share for each destination. Table 15 was prepared 

utilizing only non-walk mid-day trips. Eliminating these walk trips essentially removed 

the short localized trips. For example, a large percentage of the trips from 1701 

Pennsylvania Avenue were walk trips. Removing the walk trips dramatically increased 

the percentage of trips to Virginia or Maryland. Generally trips from the offices outside 

the CBD to other offices in Maryland or Virginia exhibit a very low transit mode share. 

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

greatest, are expected to exhibit a larger transit ridership percentage. It is interesting 

to note that Silver Spring Metro Center and Crystal Square 2 both have a significant 

transit mode share. The implication is that a high percentage of mid-day office to office 

trips will take place on Metrorail as long as rail access is good ·at both ends. Locating 

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

ridership through job-related interchange between that location and other Metrorail 

stations. An. indirect effect of making mid-day job-related trips accessible by transit is 

the greater possibility of suburban employees col:nnluting to their offices by transit, since 

their car would be needed less frequently for tnid-day tra·(el. 
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'l'able 13. Moue Share for Mitluay 'l'.t·ips by Purpose 
Only Non-Walk. 'l'rips Included 

(Continued) 

Swnmuo; 
Work Personal Moo I/ Educn- Uecrea- Pen:ent Pen:ent 

Mode Related BuslneB! S\!ock Shopping tlonal liouol Olhor l2!!l Aul.o Transit 

Auto '19.8 89.6 100.0 100.0 100;0 87,7 
'l'ranait 20.7 10.6 o.o o.o o.o 12.3 
Other o.o o.o 0.0 0.0 o.o o.o 
Total 44;6 29.2 12.3 12.3 0.0 1.6 o.o 100.0 87.7 12.3 

Auto 92.9 92.0 100.0 100.0 100.0 100.0 96.7 
'l'ransU. 7,1 7.1 0.0 o.o o.o 0.0 4.3 
otber 0,0 o.o 0;0 0.0 o.o o.o 0,0 
'!'otal 29.8 29.8 21.8 12.8 4.3 0.0 2.1 100.0 96.7 4.3 

Auto 64.8 96.7 100.0 100.0 100.0 100,0 100.0 93,9 
•rranslt 85.7 4.3 0,0 0.0 o.o 0.(1 0.0 6.1 
OUler o.o o.o 0.0 0.0 o.o 0;0 o.o o.o 
Total 13.1 32.9 31.9 16.4 L4 1.4 2.6 100.0 93.9 6.1 

Aul.o GG:'1 84..2 86.7 0.0 100.0 '14.2 
'1'ranl'il. 83.3 16.8 14..8 100.0 0.0 26.8 
ou.er o.o 0.0 0.0 o.o o.o o.o 
'J'otal 63.2 30.6 11.3 o.o 1.6 0.0 3.2 100.0 74.2 26.8 

Aul.o 93.3 80.0 100.0 80.0 50.0 85.3 
Transit 6,7 20.0 o.o 20.0 60.0 14.'1 
Other· 0,0 o.o o.o 0.0 0.0 0.0 
'I' ~)tal 44.1 29.4 6.9 14.7 o.o 5.9 0.0 100.0 85.3 14.7 

•. uuch purpose, ~he pen:entap of tripe by mods are Indicated in the rows labeled "nut.o", "transll\ and "other", Tbese verticall,• 
UU% li1r ouch fiUCJIOIIQ, .For eliCit office localiull l.lae row )abe}ed "l.of.aJ" (ndJcaf.ea the peroenf.agea o£ trips by purpose. This row 
i7.onLully lo 100%. 
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Table 14. Mode Share for Midday '!'rips by Destination 

Within Ffx. Va P.G. 
Sununar;y: 

Mout. Md Percent Percen~ 
Location ~ 1/2 mi D.C. County Arl. Alex. OU1er County Count.y Other ~ Subootal AuJ;o Transit 

1701 Auto 0.0% 0.0% --% 0.0% 0.0% -% -% --% --% -% 0.0 
Penn Transit 0.0 46.7 100.0 0.0 22.9 

Other 100.0 53.3 o.o 100.0 77.1 
Total 51.4 42.9 0.0 2.9 0.0 0.0 0.0 o~o 0.0 0.0 100.0 0.0 22.9 

Silver Auto 0.0 42.9 62.9 44.4 
Spring Transit o.o 67.1 11.8 22.2 
Metro Other 100.0 0.0 35.3 33.3 
Center Total 11.1 26.9 0.0 0.0 0.0 0.0 0.0 63.0 0.0 0.0 100.0 44.4 22.2 

Ballston Auto 25.0 80.0 90.9 84.6 100.0 100.0 100.0 100.0 100.0 80.0 
One Transit 0.0 20.0 9.1 7.7 0.0 O;O 0.0 0.0 o.o 6.7 

Other 76.0 0.0 o.o 7.7 o.o 0.0 0.0 0.0 0.0 13.3 
Total 13.3 8.8 18.3 43.3 6.0 5.0 0.0 3.3 1.7 1.7 100.0 80.0 6.7 

Bell Auto 18.2 6L9 100.0 75.0 100.0 100.0 100.0 100.0 72.4 
Atlant.ic Transit 0.0 33.8 o.o 6.7 0.0 0.0 0.0 0.0 6.9 

Other 81.8 4.8 0.0 19.3 0.0 o.o 0.0 0.0 20.7 
Total 12.6 12.1 14.4 60.6 6.2 o~o 1.1 3.4 0.0 0.6 100.0 72.4 6.9 

East Auto 0.0 33.3 20.0 
West_ Tran.Sit 0.0 33.3 60.0 

Towers Other o.o 33.3 20.0 
Total 40.0 0.0 0.0 0.0 0.0 0.0 0.0 6Q.O 0.0 0.0 100.0 20.0 60.0 
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Table 14. Mode Share for Midday '!"'rips by Destination 
(Continued) 

Summa!:;l 
Within li'(x. Vu P.G. Mont. Md Percent Percent 

Location ~ 112 mi D.C. County Arl. Alex. Other CouuLy County OLher Other Subtotal AuLo Transit. 

Bethesda Auto 38.5 44.4 100.0 60.0 100.0 77.6 100.0 100.0 70.1 
Metro Transit 0.0 56.6 0.0 60.0 0.0 6.0 0.0 0.0 10.4 
Center Other 61.6 0.0 0.0 0.0 0.0 17.6 0.0 o.o 19.5 

Total 16.9 11.7 6.5 2.6 0.0 0.0 3.9 61.9 6.2 1.3 100.0 70.1 10.4 

Tw:inbrook Auto 72.7 100.0 100.0 100.0 78.1 100.0 100.0 81.8 . 
Transit 0.0 0.0 -0;0 0.0 6.3 0.0 0.0 3.6 
Other 27.3 0.0 0.0 0.0 15.6 0.0· 0.0 14 .. 5 
Total 20.0 9.1 o.o 0.0 8.6 0.0 3.6 58.2 3.6 1.8 100.0 81.8 3.6 

Parklawn Auto 61.6 60.0 100.0 100.0 100.0 91.6 100.0 66.0 
Transit o.o 50.0 0.0 0.0 0.0 3.3 0.0 5.7 
Other 38.5 0.0 0.0 o.o 0.0 4.9 0.0 8.3 
.Total i1.4 6.1 0.4 0.4 0.0 0.0 0.9 79.5 1.3 o.o 100.0 86.0 5.7 

Crystal Auto 0.0 35.7 93.3 71.4 100.0 100.0 100.0 100.0 100.0 ,63.9 
Square 2 Transit 20.0 64.3 6.7 19.0 0.0 0.0 0.0 0.0 0.0 22.2 

Other 80.0 0.0 0.0 9.6 0.0 0.0 0.0· 0.0 0.0 13.9 
Total 13.9 19.4 20.8 29.2 2.8 2.8 6.6 0.0 4.2 1.4 100.0 63.9 22.2 

Bethesda Auto 9.1 60.0 100.0 100.0 100.0 66.5 100.(} 54.7 
.Office Transit 0.0 50.0 0.0 o.o 0.0 3.4 0.0· 9.4 
Center Other 90.9 0.0 0.0 0.0 o.o 31.0 0.0 35.8 

Total 20.8 16.1 1.9 0.0 0.0 3.8 1.9· 64.7 1.9 0.0 100.0 64.7 9.4 

Nol:e: For each destination, the percentage of trips of trips by mode are indicat.ed in Lhe rows labeled "aul;o", "LTansit", and "other". These total 
vertically t.o 100%. For office location, the row labeled ''Lotal" indicates the percentage of trips made to each destination. Tlus row totals horizontally k 
100%. 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



Table 15. Mode Share for Midday 'l'riiJS by Destination 
Only Non .. walk '.rrips Included 

Swrunnr;y 
Witbin FtX. Va P.G. Mont. Md Percent Percent 

Location ~ 112 mi D.C. Counl;t Ar1. Alex. Olhcr Counli CounLI Other OUter Subl:otnl Aulo Transit 

1701 Auto --% 0.0% -% 0.0% 0.0% -% -% --% -% -% 0.0% 
Penn Transit 77.8 100.0 0.0 72.7 

Other 22.2 0.0 100.0 27.3 
Total '0.0 81.8 o.o 9.1 9.1 0.0 o.o o.o 0.0 0.0' 100.0 0.0 72.7 

Silver Auw 42.9 81.8 66.7 
Spring Transit 57..1 18.2 33.3 
Metro Other o~o 0.0 o.o 
Center Total o.o 38.9 0.0 0.0 0.0 0.0 0.0 61.1 0.0 0.0 100.0 66.7 33.3 

Ballston Auto l:OO.O 80.0 90.9 9L7 100.0 100;0 100.0 100.0 100.0 92.3 
One Transit o.o 20.0 9.1 8.3 0.0 0.0 o.o 0.0 o.o 7.7 

Other o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 
Total 3.8 9.6 2L2 46.2 5.8 6.8 0.0 3.8 1.9 L9 100.0 92.3 7.7 

Bell Auto 100.0 61.9 100.0 93.0 100.0 100.0 100.0 100.0 90.6 
AU an lie Transit o.o 83.3 o.o 7.0 0.0 0.0 0.0 0.0 8.6 

Other 0.0 4.8 0.0 0.0 0.0 0.0 0.0 o.o 0.'1 
Total 2.9 15.1 18.0 51.1 6.5 0.0 1.4 4.3 0.0 0.7 100.0 90.6' 8~6 

East Auto 0.0 60.0 25.0 
West Transit 100.0 60.0 75~0 

Towers Other o.o 0.0 0.0 
Total 50~0 o.o o.o 0.0 0.0 o.o o.o 60.0 0.0 0.0 100.0 25.0 76.0 
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Table 15. Mode Share for Midday '!rips by Destination 
Only Non-Walk 'rrips Included 

(Continued) 
Swnma!:I 

Within Ffx. Va P.G. Mont. Md Percent Percent 
Location Mode 1/2 mi :!!& Counl.y Ar1. Alex. Olhcr Counly County OUter OUter Subtotal Aut.o ·Transit 

Bethesda Auto 100.0 44.4 100.0 60.0 100.0 93.9 100.0 1eo.o 87.1 
Metro Transit 0.0 55.6 0.0 50.0 0.0 6.1 0.0 0.0 12.9 
Center Other o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total 8.1 14.6 8.1 3.2 ·e.o 0.0 4.8 63.2 6.5 1.6 100.0 81.1 12.9 

· Twinbrook Auto 100.0 100.0 100.0 100.0 92.6 100.0 100.0 95.7 
Transit 0.0 0.0 0.0 0.0 7.4 0.0 0.0 4.3 
Other 0.0 o.o 0.0 0.0 0.{) 0.0 0.0 0.0 
Total 17.0 10.6 0.0 0.0 4.3 0.0 4.3 67.4 4.3 2.1 100.0 95.7 4.3 

Parldawn Auto 100.0 60.0 100.0 100.0 100.0 96.6 100.0 93.8 
Transit 0.0 50.0 0.0 o.o o.o 3.5 0.0 6.2 
·Other 0.0 o.o 0.0 0.0 o.o 0.0 o.o 0.0 
Total 7;6 6.7 0.6 0.6 0.0 o.o 1.0 82.4 1.4 0.0 100.0 93.8 6.2 

Crystal Auto o.o 36.7 93.3 78.9 100.0 100.0 100.0 106.0 100.0 74.2 
Square 2 'rransit 100.0 64.3 6.7 21.1 0.0 0.0 0.0 0.0 0.0 26.8 

Other 0.0 0.0 0.0 o.o o.o 0.0 o.o o.o 0.0 o.o 
Total 3.2 22.6 24.2 30.6 3.2 3.2 6.6 0.0 4.6 1.6 100.0 74.2 25.8 

Bethesda Auto 100.0 50.0 100.0 100;0 100.0 96.0 100.0 85.3 
Office Transit 0.0 60.0 0.0 0.0 0.0 6.0 o.o 14.7 
Center Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

·rota! 2.9 23.6 2.9 0.0 0.0 6.9 2.9 68.8 2.9 0.0 100.0 66.3 14.7 

Note: For each destination, the percentage of trips of trips by mode are indicated in ·the rows labeled "auto", "transit", and "other". These total 
vertically to 100%. For office location, the row labeled "total" indicates the percentage of trips made to each deslinalion. This row totals horizOntally 
100%. 
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Office VISitors 

Office visitors were interviewed rather than given a self adrninjstered sUl'Vey. 

This resulted in a higher response rate tha,n was achieved in the first study. When 
conducting the interviews each person approached was asked if they were a visitor or 

an employee. If they were an employee, no further ~tions were asked; if they were 

a visitor the questions concerning their trip were askecL The number of each (employee 

or visitor) approached was recorded by time period. This allowed the percent of visitors 

to be determined at each office by time of day. Far the most part visitors accounted 

for about 10% to 15% of all persons entering an office. The mode share for. visitors 

is shown in Table 16._ No relationship to distance from the station could be detetnrlned. 

Most buildings averaged about a 10% transit mode share. This agrees with the 

findings of the office surveys in relation to the mid-day trip information. 

RESIDENTIAL 

Ten residential sites were chosen for study. Data was collected via a self­

administered mail-back ~ey forms and by conducting cordon counts at each site for 

selected hours during the day. The primary objective was to detei'Iillne the trip making 

characteristics for residenti~ developments ill. close proximity of a Metrorail staticrl. 

A variety of housing types were chosen that included both rental accommodations and 

owner occupied units. Si~e characteristics of each building are contamed in Table 17. 

The average response rate for the home-based surveys was 12.6%. 

Data Collection 

The primary objective of the home-based survey was to obtain iiJformation on 

the trip maklllg characteristics of residents. . A sample home.-b~ed survey is contained 

iii the appendix. The primary changes to the survey as compared to the first study 

were an attempt to gather h:Lfo~atian concerning linked trips and the addition of 

questions to determine residents' attitude to:wards transit Mail-back surveys were 
. . 

mailed to each unit of a building on a Monday or Tuesday in an attempt to have 

residents receive the survey on a Tuesday, Wednesday, or Thursday. 

In addition to the sutvey:S1 cordon cmmts were conducted at all ten sites and in 

most cases occupancy counts were conducted for vehicles leavmg the buildings during 

the peak periods. 
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'!'able 16. Mode Share of Office Visitors 

Mode Swnmar;y 
Office Site Auto Rail Bus Walle 'l'axi Other Subtotal % Auto %Transit 

1701 Penn 61.0% 11.0% 0.0% 19.6% 0.0% 8.5% 100.0% 61.0% 11.0% 

Silver Spring Metro Center 79.3 13.8 0.0 6.9 0.0 0.0 100.0 79.3 13.8 

Ballston One 61.2 5.0· 0.0 24;0 0.0 9.9 10o~o 61.2 6.0 

Bell AtlanLic 52.8 10.4 0.0 29.6 4.8 2.4 100.0 62.8 10.4 

"" East West '!'owers 83.8 10.3 0.0 6.9 0.0 0.0 100.0 83.8 10.3 
1.0 

Bethesda Metro Center 34.0 33.3 4.1 27.9 0.0 0.7 100.0 34.0 37.4 

Twinbrook 84.6 7.7 0.0 7.7 0.0 0.0 100.0 84.6 7.7 

Parklawn 75.6 9.1 2.1 11.2 1.4 0.7 100.0 76.5 11.2 

·Crystal Square II 11.1 8.9 1.6 78.4 0.0 o.o 100.0 11.1 10.6 

Bethesda Office Center 80.0 6.3 0.0 13.8 0.0 o.o 100.0 80.0 6.3 
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Table 17. Site Cburacteristics oC UesidQJJt.ial Developments 

Distance Number Parking 
to No. Effi· One Two Three Percent Parking Cost Year 

Residential Station {ft;} Units ciencics Ddnn. Ddrm. Ddrm. Occupied Spaces ner Month ConsLTucted 

Crystal City Crystal Square Ap1s. (12)1 500 378 58 247 68 16 99 r> 1 space included 1976 
in rent, additional 

space $45 

Crystal Plaza Apts. (13) 1600 540 94 184 214 48 100 5701 1 space included 1966 
in rent, additional 

space $45 

Crystal Pork Condos (14) 2000 180· 

Silver Spring 'l'wln 'l'owera (16)" 900 316 99 320. $50 1965 

GourgifUl Towers (16) 1400 858 99 650 $55 reserted 1969 
$40 tmreserved 

Ballston Randolph Towers (23) 500 607 

'J.'winbroc)k Bethany House (39) 2400 27G 100 69 $12 1966 

Grosvenor Grosvenor House Apts. (33) 2800 404 

Grosvenor Park I (34) 1850 399 

Stoneybrook (35) 2000 109 N/A 

1 Numbers in parentbeses refer to location maps in Figures 2 to 18. 
2 Shared parldng with entire Crystal Square complex, tenants are guaranteed one space/dwelling wlit, no waiting list at present time. 
8 Approximately 218 space~ rented out to area workers on a monthly basis, these employees must be out of garage by 5:30-6:00 PM. 
4 Includes parking for 50 hotel rooms. 
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Analysis 

Residential surveys were designed to obtain socioeconomic, deJ;D.ographic, and tnp 
making characteristics. As with previous studies the response rate was not as good as 

with the workplace surveys, therefore caution must be exercised when interpreting the 

data at buildings with a small sample size. The data structure is included in the 

appendix. Crosstabs are also included in the appendix. 

Similar to the office surveys, summary ·tables were produced based on the 

analysis. Mid-day trip information was found to be umelia.ble as a significant number 

of respondents reported on all trips they made during the day rather thap. just trips 

that began or ended at their building. 

Results 

Table 18 summarizes the socioeconom,ic and demographic data collected for each 

site. As with the office survey$ more respondents were female and they tended to be 

older. Based on observation during site selection and while conducting the counts, it 

is felt that the average age as detarmined by the survey tends to be high although we 

are unable to verify this. Based on the cordon counts it appears that there is an under 

reporting of commute trips. This coul_d be partially expl~ed by the number of older 

retired respondents. Examining the counts (contained in the teclmical appendix) it 

appears that the transit mode s~are may be slightly higher th_an determined by the 

survey. The data suggests that the typical resident falls U:lto. three categories: single 

person households, couples without children and older people. Families tend to live in 
' 

areas further away from the Metro station in lower density neighborhoods. The 

implication is that while familles tend to generate more trips per household, the 

likelihood of this group incre~g their transit usage cannot be influenced to a great 

degree by the nature of the development :in the area of Metrorail stations. Increasing 

transit patronage by this segment of the population is influenced by access to the 

Metrorail station either by car or by feeder bus. 

Table 19 presents mode share of each building by destination for the commute 

trips and a summary is presented in Table 20. Transit r.ode share ranges from 30.2% 

at Grosvenor Park I to 73.7% at Twin Towers with an overall average 46.2% Bethany 

House was excluded from the data base due to the small sample size. The trip 

genera,tion from Bethany House was low as would be expected at a retirement home. 
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Table 18. Demographic Data for Residential Developments 

Mean Number Mean Number 
2\!ean of Vehicles of Residents 

Location ..Am- per--DU perDU 

Crystal Plaza 52.0 0.98 1.53 

Crystal Park 44.9 L20 1.57 

Crystal Square West 48.1 1.05 1.63 

Georgian Towers 39.4 0.76 1.27 

Randolph Towers 43.0 0.97 1.58 

Grosvenor House 41.1 1.19 1.44 

Stoneybrook 43.7 1.56 2.06 

Bethany House 72.7 0.25 1.09 

Twin Towers 43.3 0.50 1.30 

G~svenor Park I 59.3 1.24 1.35 

Averages 47.8 1.01 1.49 

52 ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



Table 19. Mode Share by Destination of Trip 

WUhin Fairfax Arling. OLher Mont. P.G. Other 
Location Mode Half Mile D.C. County Count.y Alex. Va. Countx County Md. Elsewhere Total 

Crystal Auto 40.0 20.0 100.0 27.3 0.0 10.0.0 76.0 100.0 33.3% 
Plaza 'l'raosit o.o 80.0 0.0 50.0 100.0 0.0 2ti.O 0.0 67.6 

Other 60.0 o.o 0.0 22.7 0.0 0.0 0.0 0.0 9.:2 
Tolal 6.7 61.7 6.7 26.3 2.3 2.3 4.6 2.3 0.0 0.0 100.0 

Cryslo.l Park Auto 0.0 9.1 100.0 14.3 GO.O GO.O 100.0 24.2 
Transit 14.3 90.9 0.0 42.0 60.0 60.0 0.0 48.6 
Other 86.7 0.0 o.o 42.9 0.0 0.0 0.0 ·~7.3 
Total 21.2 33.3 9.1 21.2 6.1 0.0 6.1 3.0 0.0 0.0 100.0 

Crystal Auto 0.0 8.2 66.7 26.0 83.3 o.o 0.0 16.6 
Squ.a:re West Transit 16.7 91;8 33.3 41.7 16.7 100.0 0.0 62.2 

Obher 83.3 ·0.0 0.0 33.3 0.0 o;o 100.0 22.2 
'Fotal:. 20.0 64.4 3.3 13.3 6.7 o~o 1.1 1.1 0.0 0.0 100.0 

Georg'n Auto 33.3 30.0 66.7 0.0 33.3 1:00.0 ·62.6 't5.0 66.7 100.0 42.3 
Towers Transit 33.3 7·0.0 83.3 100~0 66.7 0.0 31.6 26.0 33.3 0.0 52.6 

Other 33.3 0.0 0.0 0.0 0.0· o.o 16.8 0.0 0.0 0.0 6.1 
Total 8.8 61.3 3.8 1.3 3.8 1.3 24.4 5.1 3.8 1.3 100.0 

Rand' ph Auto 0.0 9.8 60.0 9.1 100.0 100.0 80.0 20.6 
•rowers 'franai'l; 66.7 87.8 33.3 M.G 0.0 0.0 20.0 69.1 

Other 33.3 2.4 16.7 36.4 0.0 0.0 0.0 10.3 
Total 4.4 60.3 8.8 16.2 l.G 1.6 7.4 0.0 0.0 o.o 100.0 

Note: For each jurisdiction, the percentage of trips b-y mode are indicated in the rows labeled "auto", "transit", and "other". The overall mode share 
for ouclt locati.on ia given in the oolwnn laooled "Lotal". li'or each residential location, the row labeled "total" indical:es the percentage of trips from 
ench jurisdiction. 
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'fable 19. Mode Share by Destination of 'frip 
(Continued) 

·Within Ji'airfax Arllug. OUaor Mout. l'.G. Other 
Loca.tion Mode 1-IaJf Milo D.C. County County Alex. Va. CounLy County Md. Elsowhore 'l'otal 

Grosv'r Auto 0.0 25.0 33.3 100.0 0.0 88.9 100.0 0.0 60.0% 
House Transit 0.0 75.0 33.3 0.0 100.0 11.1 0.0 100.0 35.0 

Other 100.0 0.0 33.3 0.0 0.0 0.0 0.0 0.0 5.0 
Total 2.5 30.0 o.o 7.5 2.5 2.5 45.0 7.5 2.5 0.0 100.0 

Stoneybrook Auto 30.0 100.0 0.0 0.0 66~7 100.0 100.0 57.6 
Transit 60.0 0.0 100.0 100.0 20.0 0.0· 0.0 38.3 
Other 10.0 0.0 0.0 o.o 13.3 0.0 0.0 9.1 
Total 0.0 30.3 9.1 3.0 0.0 a.o 46.5 3.0 6.1 0.0 100.0 

Beth'y Auto 0.0 0.0 
House Transit 100.0 100.0 

Other 0.0 o.o 
Total 0.0 0.0 o.o o.o 0.0 0.0 0.0' 0.0 o.o 0.0 100.0 

'lwin Towers Aut.o 8.3 20.0 o.o 1:0.5 
Transit 91.7. 40.0 50.0 78.7 
Other 0.0 40.0 50~0 15.8 
Total 0.0 68.2 0.0 0.0· 0.0 0.0 26.3 10.6 ·0.0 0.0 100.0 

Grosv'r Auto 100.0 16.4 100.0 87.0 100.0 100.0 67.4 
Park! Transit o.o 64.6 0.0 8.7 0.0 o.o 80.2 

Other 0.0 o.-o 0.0 4.3 0.0 o~o 2.8 
Total 4.7 30.2 7.0 0.0 0.0 0.0 63.6 2.3 2.3 ·0.0 100.0 

Note: For each jurisdiction, the percentage of trips by mode are indicated in the rows labeled "auto", "transit", and "other~. The overall mode share 
for each location is given in the column labeled "total". For each residential location, the row labeled "total" indicates the percentage of trips from 
each jurisdiction. 
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Table 20. Summary o:£ Transit Mode Share - Residential 

Number Perc~t Percent 
of Transit Transit 

.6.im Ran@ Averae-a 

CBD Locations 

Suburban Locations 6 48.5% - 73.7% 60.0% 
Inside Beltway 

Su.lmrban Locations 3 30.2%- 35.0% 32.8% 
Outside Beltway 

All Residential Locations 9 30..2% - 73.7% 46.2% 

Note: Bethany House excluded from table because sample size= 1. 
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The transit mode share vs distance is plotted in Figure 20. The results were generally 

consistent, with higher transit rider$hip typically occurr:ing at residential buildings closer 

to a. rail station. Stoneybrook; an expensive ($25o·,ooo.oo :Per·· UD.it) town-home 

development near the Grosvenor station had a transit Dl.Ode share of 33% indicatirig that 

ev~ though higher income develop~~nts are more likely to have more autos available 

per household, substantial transit mode' shares will be realized if convenient access to 

a rail station is available. 

Average auto ownership for all residential sites was 1.01 per UD.it, less than half 

the average reported by respondents to the workplace survey whidl could b& taken to 

represent the general population. It can be debated as to whether households without 

cars seek to locate ne.ar a rail station or whether their locatiOil influences their decision 

to buy a second or third car. In order to get some feel for this, the average auto 

ownership for areas with similar mid to high density development were exarnjned. 

While auto ownership was found to . be slibstantially lower, approximately 1.6 cars per 

household vs about 2.2 for single family neighborhoods, for mid to high density areas 

the buildm.g sites studied are well below comparable sites away from rail stations. The 

implication here is that locating residential developments near Metrorail stations has 

significant impact in terms of reducil;lg auto ownership and hence vehicle trips. This 

has a greater impact than just replacing vehicle work trips with transit work trips. 

Second and third cars, once purchased, are usually used for more than just commuting, 

so if the proximity to a rail station tips the decision to buy or not to buy a car against 

buying, it reduces the auto availability for other trips as well, indirectly reducing the 

overall trip mm.eration rate. 

Table 21 presents the results of the attitudinal questions for the residential data 
base. In general the findings are similar to those for the office surveys. The most 

sigzti:.ficant finding is the number of respondents who feel that adequate schedule 

illformation is not available for transit. This is further illustrated by Figure 21 which 
shows the results for Crystal Plaza apartments, where over 40% of respondents feel that 

they do not have adequate informatio~ As mentioned earlier, this suggests that market 

strategies for station areas should be developed that provide residents, p~trons, or office 

workers information concenrlp.g the transit options available. 

The attempt to collect information on linked trips was not particularly successful 

a.s many respondents were confused and responded with information about all trips, 

whether or not they began or ended at the building. 
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'fable 21. ltesidoutial f:lw·voys 
Res}Jondents Opinions By Mode of Travel 

Q8A: People should be enco~ged to use transit. 

Mode of Travel 

Question Auto Transit Walk OUter Subtotal 

Agree 164 (88.6%} 274 (94.6%) 44 (84.6%) 2 (100.0%) 457 (91.4%) 
Disagree 6 (2.7) 1 (0.4) 1 (1.9) 0 co~o> 7 (1.4) 
No Opinion 11 (6.9) 9 (3.4) 5 (9.6) 0 (0.0) 25 (5.0) 
Not Answered 6 (2.7) 4 (1.5) 2 (3.8) 0 (0.0) n (2.2) 

Total 185 (100.0) 261 (100~0) 62 (100.0) 2 (100.0) 500 (100.0) 

Q8ll: Schedule infennaUon for transit is readily available. 

Mode of Tra:xel 

Question Auto Transit Wulk OUter Subtotal 

Agree 88 {47.0%} 171 (06.6%) 31 ((;9.6%) 1 (60.0%) 291 (58.2%) 
Disagree 75 (40.5) 66 (25·,3) 13 (25.0) 0 (0.0) 164 (30.8) 
No Opinion 18 '(9.7) 21 (8.0) 6 (ll.li) 1 (50.0) 46 (9.2) 
No~ Answered 4 (2.2) 3 (1.1) 2 (3.8) 0 (0.0) 9 (1.8) 

~rotal 186 (100.0) 261 (1:00.0) '52 (100.0) 2 (100.0) 500 (100.0) 

Missing 
Values •rotnl 

168 (87.3%) 61S (90.3%) 
4 (2.2) 11 (1.6) 

11 (6.1) 36 (5.3) 
8 (4.4) 19 (2.8) 

181 (100.0) 681 (100.0} 

Missing 
Values Total 

94 {51.9%) 365 (66.5%) 
49 (27.1) 203 (29.6) 
26 (14.4) 72 (10.6) 
12 (6.6) 21 (3.1) 

181 (100.0) 681 (100.0) 
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QBC: Metrorail is clean ami reliaulc. 

Question Auto 

Agree 177 (95.7%) 
Disagree 3 (1.6) 

No Opinion 1 (0.5) 
Not Answered 4 (2.2) 

Total 185 (100.0) 

QBD: Metrobus is clean and reliable. 

Q.uestion Auto 

Agree 42 (22.7%) 
Disagree 35 (18.9) 
No Opinion 104 (56.2) 
Not Answered 4 (2.2) 

ToLal 185 (100.0) 

'l'ublu ~1. Jlosidcnl.iul Sun•cys 
l:luGpouucnLs Opinious lly l\touo of 'l'1·avul 

(Cont.inucd) 

Mode of 'l'ruvcl 

Transit Wolle OLhcr SuiJLoLol 

257 (98.5%) 4U (9•1.2%) 2 (iOO,O%) 485 (97.0%J 
0 (0.0) 1 {1.9) 0 (0.0) 4 (0.8~ 

1 (0.4) 0 (0.0) 0 (0.0) 2 (0.4) 

3 (1.1) 2 (3.8) 0· (0.0) 9 (1.8) 

261 (100.0) 62 (100.0) 2 (100.0) 500 (100;0) 

Modo uf 'l'ru.vel 

Tvansil. Walle OLhar Sl:ibtotul 

62 (23.8%) 17 (32.7%) 1 (50.0%) 122 (24.4%) 
61 (19.5) 4 (7.7) 0 (0.0) 90 (18.0) 

140 (53.6) 29 (55.8) 0 (0.0) 273 (54.6) 
8 ~3.1) 2 (3.8) 1 (60.0) 15 (3.0) 

261 (100.0) 52 (100.0) 2 (100.0) 600 (100.0) 

Missing 
Values 'l'otul 

lGO (8.8.4:%) 6•{5 (!N.7%) 
3 (1.7) 7 (J.O) 
9 (5.0) 11 (1.6) 

9 (5.0) 18 (2.6) 

181 (100.0) 681 (100.1:)) 

Missin~:t 
Values 'fotnl 

68 (37.6%) 190 (27.9%) 
20 (11.0) 110 (16.2) 
80 (44.2) 353 (51.8) 
13 (7.2) 28 (4.1) 

181 (100.0) 681 (100.0) 

Nol.e: Not answered refers to peopJe who specified their mode of travel but do not onswer the question. Missing values refer to people who 
answered the question but did not specify their mode of L-ravel. 
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RETAIL 

Eight retail sites were surv~yecl. Site characteristics are summarized in Table 

22. These sites varied in the types of tenants, as well as in size, from ,200,000 to 

550,000 gross square feet (GSF~ of floor area. For example, the Underground and 

Crystal Plaza in Crystal City both with direct access to the Metro ~tation, cater 

primarily to the. occupants of the office buildings adjacent to the retail centers. These 

locations are convenient for those who walk through the building to get to the Metrorail 

station, residence or parked car. Neither establishment has an anchor tenant. The 

second type of establishment surveyed was the single tenant building. This site, Hecht's 

at Metro Center was a repeat from the first scrvey. Ballston Common shopping mall, 

also a repeat site, has two large anchor tenants and Union Station represents a multi­

mode transfer point, a shopping area, and a tourist attraction. 

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. A 

sample retail patron interview form is col;ltamed in the a~dix. The interview was 

conducted in person by reading the questions from left to zight and marking the 

answers in a single row for each respondent. 

For most sites interviews were conducted at random throughout the common 

areas. At Hechrs Metro Center, The Shoppes and Mazza Galleria, interviews were 

conducted at the entrances. Pedestrian counts were also conducted at these locations, 

as well as determ:ilrlng person trip generation. These counts also allowed for any bias 

to be detected Blld weighting factors to be developed for those sites where 'interviews 

were conducted at the entrances. For :instance if a higher percentage of persons were 

interviewed at an entrance that is utilized by transit users, the results would be biased 

~ favor of transit. 

The interviews were conducted from the time the establishments opened until 

six o'clock PM on a Tuesday, Wednesday or Thursday. At Ballsto.n Common and Mazza 

Gallerie interviews were conducted u;Q.til nine o'clock PM. 
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Table 22. Site Characteristics· of Ret.ail Establishments 

Gross Selling No. 
MeL-rorail Distance to Square Feet Square li'eet Parking Year 

Station Retail Establishment Station (1000) (1000) Suaces Constructed. 

Metro Center The Hecht. Company (1)1 100 270 204 none Oct. '85 

The Shops (41) 450 125 1984 

Crystal City The UndergroWld (8} 100 150 200' 19'1.9 

Crystal Plaza Shops (9) 2000 150 1985 

Ballston Common Ballston Common (21) 1000 530 530 2,900' Oct.'86 

Friendship Heights Mazza Gallerie (25) 50 

Bethesda Bethesda Metro Center (31) 100 GO 140.0' 1985 

Union Station Union Station (42) 60 Total 750 Sept.'88 
Retail210' 

1 Nwnbers in parentheses refer to location maps in Figures 2 to 13. 
2 200 commereial parkin~ spaces (at any one time not more than 50 percent are used by The Underground. 
8 Arlington County owns the parking structure. 
~ Total parking for project. 
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.4..na1vsis 

As With office and residep.tia.l sites, summary tables and figures were prepared 

including: mode share by retail establishment, transit/auto mode share by trip purpose, 

and transit'auto mode share by the location of the ~st stop for the retail patron. Due 

to the unique character of Union Station a more detailed analysis was undertaken and 

is presented here. 

Results 

Mode share for each of the retail establisbments by location of the last stop is 

presented in Table 23. Table 24 summarizes transit mode share for retail sites. These 

ere graphed on Figure 22. Transit mode share ranged from approximately 34% to 55%. 

This is significantly better than was found when the fust study was conducted. Also, 

it is important to note that transit accounts for the biggest share at most sites ahead 

of auto. As expected the lower mode shares are found at the suburban sites. However, 

impressive mode shares were reported at these sites. 

Several sites were repeated from the first study allowing a direct comparison 

with the two studies. In the first study The Underground at Crystal City had a 

disappointing ·transit mode share (13.6%), in this survey the transit mode share was 

found to be just over 40%. The transit mode share at Ballston Common increased from 

approximately 12% to 27%, although it is important to note that transit mode share 

varies considerably by the time of day from a peak of over 50% midday to 

approximately 20% in the evening. At Hecht's Metro Center transit mode share 

increased slightly from 40.8% to 44..4% . 

.An increase in. the transit mode share at one particular location could be 

dismissed as just another data paint ·due to the fact that mqde shares are likely to 

vary more from day to day than for office sites based on a number of factors such as 

the weather, time of year, and hours surveyed. However, given the substantial mode 

share at all sites and the increases at all three sites that were repeated it. can be 

concluded· that Metrorail is becoming an accepted transportation mode for retail sites 

that are conveniently located z:+ear a Metrorail station. 

Another important finding ~s that the retail sites appear to be attracting higher 

tran.s'it mode shares than office sites at the same Metrorail station. This is different 

than in the first study which found that transit mode share was consistent within a 

station area. This possibly indicates that it takes longer for retail sites to mature than 
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Table 23. Mode Share by Location of Last Stop 

Retail Fairfax Arlin g. Other P.G. Mont. Other 
Location Mode D.C. Countx Count:t Alex. Virginia Couatt:I Counti Marvlond .2!h!t ~ 
The Auto 37.;0% 46.6% 19.6% 62.6% 42.9% 67.1% 25.0% 58.8% 38.5% 33.7% 
Under- Transit 69.3 64.6 33.6 37.6 28.6 28.6 66.7 ·36.3 30.8 42.4 
Ground Other 3.7· 0.0 46.7 0.0 28.6 14.3 8.3 6.9 30.8 23.9 

Total 2L2 8.6 42.0 6.3 2.7 . 2.7 4.7 6.7 6.1 100.0 

Crystal Auto 29.3 84.6 32.1 37.5 71.4 100.0 36.4 66.3 62.6 47.7 
Plaza 1.0\)1) Transit 66.9 16.4 32.1 60.0 14.3 o.o 63.6 43.8 33.3 42.5 
Shops Other 4~9 0.0 35.7 12.6 14.3 0.0 0.0 0.0 4.2 9.8 

Total 26.8 8.5 18.3 5.2 4.6 3.3 7.2 10.5 16.7 100.0 

' Ballston Auto 32.1 68~8 67.6 68.8 66.8 76.0 66.7 63.3 71.4 63.3 ~ 

Common '£ransit 64.1 18.8 31.2 26.0 18.9 26.0 33.3 46.7 14.3 36.6 
Other 8.8 12.6 11.2 6.3 24.3. o;o 0.0 0.0 14.3 10.1 
'Total 24.6 10.1 39~4 6.0 11.7 1.3 0.9 4.7 2.2 100.0 

Bethesda Auto 27.6 100.0 16.7 100.0 100.0 33.3 41.4 48.0 12~6 38.6 
Metro Transit 70.6 o.o 60,0 o.o o.o 66.7 26.7 44.0 37.5 42.7 
Center Other 2.0 0.0 33.3 o.o 0.0 o.o 32.9 8.0 50.0 18.7 

Total 29.8 1.2 3.6 1.2 2.3 1.8 40.9· 14.6· 4.7 100.0 

Mazza Auto 31.9 100.0 26.0 100.0 100.0 100.0 44.4 34.6 66.3 39.6 
Gall erie Transit 61.1 0.0 76.0 0.0 0.0 0.0 55.6 87.9 12.6 48.7 

Other 6.9 0.0 0.0 0.0 0.0 o.o 0.0 27.6 31.3 11.7 
Total 46.8 1.3 2.6 0.6 1.3 0.6 17.6 18.8 10.4 100.0 
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\Jl 

Retail 
Location Mode D.C. 

Hecht's Auto 12.2 
Metro Transit 45.9 
Center Other 42.0 

Total 86.2 

Union Auto 19.7 
Station Transit 48.6 

Other 31.7 
Total 52.8 

'l'be Shops Auto 12.7 
Transit 45.3 
Other 42.0 
Total 80.2 

'fable 23. Mode Share by Location of Last Stop 
(Continued) 

Fairfax Arlin g. Other P.G. Mont. 
Count-y Count-y Alex. Virginia Counl;y County 

0.0 0.0 33.3 100.0 100.0· 0.0 
100.0 100.0 66.7 0.0 0.0 100.0 

0.0 0.0 0.0 0.0 0.0 o.o 
1.0 1.9 1.4 0.6 0.6 1.9 

66.6 12.6 60.0 64.6 100.0 22.7 
44.4 60.0 26~0 45.6 0.0 68.2 
o~o 37.5 2G.O o.o 0.0 9.1 
3.3 G.9 1.6 4.1 0.4 8.2 

60.0 0.0 60.0 0.0 0.0 
o.e 87.() oO.O 100.0 100.0 

130.0 12.13 0.0 0.0 0.0 
1.1 4.3 0.0 4.3 0.6 2.1 

Other 
Maryland ~ Totals 

37,6 0.0 13.3 
62.6 66.7 49.6 

0.0 33.3 37.1 
3.8 2.9 100.0 

26.6 16.7 23.4 
58.8 73.3 63.5 
14.7 10.0 23.0 
12.6 11.2 100.0 

26.0 20.0 14.4 
76.0 70.0 60.3 
o.o 10.0 36.3 
2.1 5.3 100.0 

Note: For each jurisdiction, the percentage of trips by mode share is indicated in the rows label"'d "auto," "transit," and "other." These total vertically 
to 100%. The overall mode for eaclt retail local;io.li is shown in the columns labeled "tol;al," For each retail location, the row labeled ''total" indicates 
the percentage of trips from each jurisdiction. This row totals horizontally. 
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i} ~. Summary of Transit Mode Share • Retail 
-~ ~'! '::/::.· 1 •..•.. _ ·-;·.: 1t. l.i.z . . . . .. . ;. . .. :--:,,_.. <I .·:. > r t .• : . 

·.,.•.-t~ -• - ... - "" .. •'"s • · ·- .. r·.·~ .. · · 

Number Percent Percent 
of .Transit Transit 

.6it.ea Range Avera~e 

CBD Locations 4 45.3%- 55.8% 49.5% 

Suburban Locations 4 34.4% - 40.7% 38.9% 
Inside Beltway 

Suburban Locations 0 
Outside Beltway 

All Retail Locations 8 34.4% - 55.8% 44.2% 

.. 
I~-· .. - _:'-c~.: . ' , ... ,· ..... ~ 

. .... 
'. 
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Table 25. Mode Share by Purpose for Trips to and from Uetail Sites 

H.oluil 
Other Summaa Site Purpose Aulo Rail Bus Wallt 'l'uxi Amtrak Modo Total %Auto % 'l'x:ousi t 

Tho Shopper 27.9% 37.2% 7.0% 22.1% 1.2% 0.0% .4.1% 100.0% 27.9% 44.8% Under- Employee 44.2 35.1 5.8 14.3 0.0 0.0 0.6 100.0 44.2 40.9 Ground Restaurant 30.8 46.2 7.7 16.4 0.0 0.0 0.0 100.0 30.8 63.8, 
Other 32.9 27.1 5.8 27.7 2.6 0.0 3.9 100.0 32.9 32.9 

CJj'sLul Shopper· 33.3 47.6 0.0 16.7 o.o 0.0 2.4 100.0 33.3 47.6 Plu?.a Employee 47.6 39.4 6.9 6.3 0.0 0.0 0.0 1:00.0 47.6 46.3 Shops Hesl;aurant 64.6 27.3 0.0 18.2 0.0 o.o o.o 100.0 64.6 27.3" Cculor Other 42A 30.6 0.0 23.7 0.0 o.u :J,tl 100.0 •12.4 30.6 
0' Dallst.on Shopper 64.4 21.7 IJ.3 8.0 0.6 0.0 o.u 100.0 64.4 26.9 
(JJ 

Common J~uployee 47.1 33.7 4.8 10.6 0.0 0.0 3.8 100.0 47.1 38.5 Restaurant 60.0 18.4 3.9 27.6 0.0 0.0 0.0 100.0 '60.0 22.4 ;' 
Oll1er 34.4 66.3 0.8 7.0 0.0· 0.0 1.6 100.0 34.4 57.0 

13cl.hcsda Shopper 61.9 36.7 2.4 0.0 0.0 0.0 0.0 100.0 61.9 38.1 Motro Employee 69.1 31.8 4.G 4·.G 0.0 0.0 0.0 100.0 '69.1 36.4 Center Uestouranl 29.6 29.1 8.4 31.8 0.0 0.0 1.1 100.0 29.6 37.4 ... 
Other 32.9 42.1 7.9 13.2 3.9 0.0 0.0 100.0 32.9 60.0 

Mazza Shopper 43.9 40.4 4.7 11.1 0.0 o.o 0.0 100.0 43.9 46.0 Gnllerie Employee 30.0 66.7 10.0 0.0 3.3 0.0 0.0 100.0 30.0 66.7 
Heel;aurant 18.8 43.8 18.8 28.8 0.0 0.0 0.0 100.0 18.6 62.5"' 
Other 37.6 37.G 2.8 19.4 0.0 0,() 2.6 100.0 37.5· 40.3 
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Ol 
\I) 

Retail 
.§lli! Purpose 

Hecht's Shopper 
Metro Employee 
Center Restaurant 

Other 

Union Shopper 
Stal;ion Employee 

Restaurant 
Other 

The Shops Shopper 
Employee 
Restaurant 
Other 

Table 25. Mode Share by PurtJose for Trips to and (rom Retail Sites 
(Continued) 

Other Swmnn!Y 
Auto Rail nus Wnlk 'foxi Amtrak Mode Total %Auto % 'l'ransit 

12.5 25.9 18.6 40.7 2.3 0.0 o.o 100.0 12.6 44.4 
20.0 60.0 20.0 0.0 0.0 o.o 0.0 100.0 20.0 80.0 
12.G 87.6 0.0 0.0 0.0 0.0 0.0 100.0 12.5 87.5" 

4.0 26.0 12.0 64.0 2.0 0.0 2.0 100.0 4.0 38.0 

24.6 39.8 6.9 18.6 6.1 2.6 3.4 100.0 24.6 48.3 
31.3 3L3 25.0 6.3 o.o 6.3 0;0 100.0 31~3 ,62.5 
32.1 22.6 17.9 26.0 0.0 2.4 o.o 100.0 32:1 42.9..-
16.5 23.6 18.1 12.1 6.0 20.1 2.7 1oo~o 18.5 61.7 

20.9 34.8 13.9 24.1 4.4 0.0 1.9 100.0 20.9 48.7 
13.2 65.3 28.9 0.0 2.6 0.0 0.0 100,0 13.2 84.2 
0.0 21.2 6.1 69.7 3.0 0.0 0.0 100.0 0.0 27.3~ 

8.3 22.0 27.6 34.9 6.4 0.0 0.9 100.0 8.3 49.5 

Note; Jlor eaclt retail location, the mode split is given !or each trip pU{J>ose. ln t.he columns labeled "swnmary," transit includes rail, bus, 
and Amtrak. 
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rl'al.Jlc 2G. Uetail Surveys 
Respondents Opinions by Mode. of '!'ravel 

Q15: People should be encouraged to use transIt. 

Mode of 'l'mvel 
Missing 

Question Auto Transit Walk OLher Subtotal VaJues Total 

.Agree 544 (88.9%) 702 (92.9%) 265 (90.4%) 26 (92.9%) 1537 (91.0%) 24 (88.9%) 1661 (91.0%) 
Disagree 80 (4.9) 16 (2.0) 9 (3.1) 0 (0.0) 54: (3.2) 1 (3.7) 55 (3.2) 
No -opinion 36 (6.9) 35 (4.6) 18 (6.1) 2 (7.1) 91 (5.4) 1 (3.7) 92 (5.4) 
Not Answered 2 (0.3) 4 (0.5) 1 (0.3) 0 (0.0) 7 (0.4) 1 (3.7) 8 (0.5) 

Total 612 (100.0) 756 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 27 (100.0) 1716 '(100.0) 

Q16: Schedule information is readily available Jor transit 
--.1 
1-' 

Mode of '!'ravel 
Missing 

Question Auto 'l'ransit Walk OLhcr Sub~otnl Values Total 

Agree 425 (69.4%) 601 (79.5%) 209 (71.3%) 22 (7-8.6%) 1257 {74.4%) 23 (85.2%) 1280 (74~6%) 

Disagree 113 (18.6) 117 (15.5) 59 (20.1) 2 (7.1) 291 (17.2) 1 (3.7) 292 (17.0) 
No Opinion 70 (11.4) 35 (4.6) 24 (8.2) 4 (14.3) 133 (7.9) 2 (7.4) 135 (7.9) 
Not; Answered 4 (0.7) 3 (0.4) 1 (0.3) 0 (0.0) 8 (0.6) 1 (3.7) 9 (0.5) 

To~al 612 (100.0) 766 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 27 (100.0) 1716 (100.0) 
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Q17: Mefrorail is clean -and reliable. 

Question Auto 

Agree 544 (88.9%) 
Disagree l8 (2.9) 
No Opinion 47 (7.7) 
Not Answered 3 (0.6) 

Total 612 (100.0) 

Ql8: Met+obus is clean and reliable. 

Question Auto 

Agree 251 (41.0%) 
Disagree 115 (18.8) 
No Opinion 242 (39.5) 
Not Answered 4 (0.7) 

'l'otal 612 (100.0) 

'!'able 26. Retail Sw-veys 
Respondents Opinions by Mode of Travel 

(Continued) 

Mode of Tra-vel 

Transit Walk Other Subtotal 

701 (92.7%) 268 (91.5%) 22 (78.6%) 1535 (90.9%) 
13 (1.7) 7 (2.4) 0 (0.0) 38 (2.2) 
39 (5.2) 16 (5.5) 6 (21.4) 108 (6.4) 
3 (0.4) 2 (0.7) 0 (0.0) 8 (0.5) 

750 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 

Mode of '.Pra-vel 

Transit Walk Other Subtotal 

325 (43.0%) 122 (41.6%) 10 (35.7%) 708 (41.9%) 
210 (27.8) 72 (24.6) 3 (10.7) 400 (23.7) 
218 (28.8) 99 (33.8) 15 (53.6) 574 (34.0) 

3 (0.4) 0 (0.0) 0 (0.0) 7 (0.4) 

756 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 

Missing 
Values Total 

21 (77.8%) 1556 (90.7%) 
0 (0.0) 38 (2.2) 
5 (18.6) ns (6.6) 
1 (3.7) 9 (0.5) 

27 (100.0) 1716 (100.0) 

Missing 
Values Total 

9 (33.3%) 717 (41.8%) 
0 (0.0) 400 (23.3) 

17 (63.0) 691 (34.4) 
1 (3.7) 8 (0.5) 

27 (100.0) 1716 (100.0} 

Note: Not answered ref~rs t.o people who specified their mode of travel but do not answer tire. question. Missing values refer to people who 
answered U1o question but did· not specifY their mode of travel. 
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office sites. AB more studies are completed in the future, trend analysis mz.y_ define this 

relationship better. 

Mode share is presented by purpose in Table 25. The transit mode share for 

employees is higher than the transit ~ode share _found at. the office sites in the 

corresponding station area. A similar . geographic distn"buti.on of patro:o.s was found as 

compared to the office sites. ThiS suggests that peo11le chose their shopping location 

in areas they are familiar with based on their daily wo~k trips. 

Figure 23 illustrates the purpose of mid-day transit trips to the retail areas as 

well as the origin of trips based on the last stop reported. It is interesting to note 

that only a little over a third of trips ate for the purpose of shopping. This is 

considerably lower t,p.an in the evenings or on a weekend. Less than half the reported 

trips originate at the patrons home with 23.7% reported as linked trips. This is about 

the same magnitude of linked trips as found 2,1nong auto users which is somewhat 

contradictory to the excuse given by many auto users for not using transit. That is, 

if they use transit they cannot stop off or make multi-purpose trips. 

Responses to the attitudinal questions were similar to those for office and 

residential sites and are presented in Table 26. 

Union Station 

One of the retail sites chosen was the retail area at Union Station. This site 

is unique in the metropolitan area acting as a multi-modal transfer point for trips up 

and down the east coast via Amtrak, commuter rail (MARC), a Metrorail station, a 

retail area with 210,000 square feet of shops, 100,000 square feet of office, and a tourist 

attraction. There were three components to the data collection at Union Station. First, 

the entire building was cordoned off and pedestrians entering and exiting the building 

were counted by 15 minute intervals for each entrance. Second, a secondary cordon 

recorded pedestriat~,S entering or exiting the Amtrak anival/ . departure lounge a.rea. 

Finally interviews were conducted for the full counting period of 10:00 AM to 6:00 PM. 

The tables and figures in this section highlight mode share, trip generation, trip purpose 

and other trip characteristics for trips made to and from Union Station. 

Over the eight hour count period approximately 43,600 persons were seen to enter 

or· exit Union Station, the hourly arrival and departure rates by 15 minute increments 

is shown in Figure 24. Figure 25 shows the a.r'.rival and departure :rates for the Amtrak 

arriva1'departure area. Approximately 57% of all persons entering Union Station enter 
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the Amtrak arrival departure area, o1• putting it the other way around, 43% are visitors, 

for reasons such as ~pping, lunch, or just plain sight seeing. 

The Union Station Metrorail stop had· a:PProximately 26,000 patrons for the same 

time period. Of these it is estimated that approximateiy "one-half entered Union Station. 

The arrival and departure rates for_ the Metrorail stai?:on are shown in Figure ·26. The 

Metrorail station was considered outside of Union Statiori, therefore, it was ·counted 
• 0 

separately. Of the 26,000 patrons it is estimated that approximately 8,000 enter or 

exit UnioD, Station. 

Figure 27 shows the jurisdiction of origin by mode. Just over half of all trips 

to Union Station originated in DC. Figure 28 shows mode share by trip purpose. It 

is inta'esting to note that arrival by car accounts for ~ than one third of all trips 

to or from Union Station. 

Figure 29 illustrates the expenditures by pa~ons at UnioD. Station. The average 

or mean expenditure is $22.00 and the median expenditure is $6.00. Finally Table 27 

summarizes some of the information discussed above. 

In summary Union Station generates over 4000 trips per ho~ for most of the 

day, with the absolute peak occurring at noon hour. The majority of trips to and :from 

Union Station are made by transit or on foot. Union Station generates considerable 

revenue for WMATA throughout the day, not just the peak periods and represents a 

mixed use development that appears to encourage transit ridership to a greater extent 

than these uses would, located on their own. 

HOTEL 

The ten hotels chosen fo:r study were full service hotels ranging in size from 88 

to 907 guest rooms. The characteristics for each hotel were given in Table· 28. 

Conferencelmeeung space varied from 10,000 to 50,000 gross square feet. A wide range 

of distances from Metrorail stations was studied. As well, four of the five hotels 

surveyed in the :first study were repeated in this study. 

Data Collection 

Data were colle~ted at ·hotel sites· using a pedestrian-based survey to -gather 

information from patrons and cordon counts were conducted to determine actual trip 

generation rates. n.e format and procedures einployed were very sirtiilar to those used 

for retail sites. The objectives were: 
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Counting Period: 

Peak Hour: 

Total Number of Persons: 

Counting Period 
Union Station 
Amtrak 
Metrora:il 

Table 27. Union Station 

10:00 AM - 6:00 PM 

12:30 PM - 1:30 PM 
(Metrotail: 4:30 PM - 5:30 PM) 

IN OUT 

23,817 19,799 
13,876 11,279 
13,561 12,634 

• Approximately 9% of visitors park in the parkiJ;lg structure 

• Appro:rimately 57% of visitors enter the Amtrak arrival/departure EU"ea 

Average (mean) Expenditure: 

Parking Costs: 

$22.00 

$1.50/hour 
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1'able 28. Site Characteristics of Hotels 

Dis lance No. 
Metrorail Lo Guest GSli' Oouf. 
Slation Hotel Stution ~A;.} !looms Spucc 

, Met~o -Cen~") JW Marriott (2)1 1300 773 28,3GO 
. '. 

Hyat~ Grand (3) 500 907 60,000 

Rosslyn HY,att Arli11gton (45) 300 303 6,020 

. . ... -. ~~: -:_:~-:--r 
. Crystal Ci~t Crystal Gateway (10) 100 702 14,800 . ~ 
\_ _______ __....--

Crystal Hyatt (11) 3800 685 31,900 

Woodley Park/Zoo Omni Shoreham (46) 1050 770 

Bethesda Hyatt Regency (32) 300 380 

'!'win brook Holicluy Inn-- 400 3l{i 8601 

Crowne. :plaza (38) 

-qnfo~- Sta!\~ Phoenix Park (43) 900 88 1603 

" - ·---.--~-

Silver Spring Holiday Inn (19) 2600 227 

1 Numbers in parentheses refer to locaUon maps in Figures 2 to 13. 
1 •rotal parking for project. 
1 Capacity of conference area. 

U.est.l 
Low1go 
Scat.s 

450 

330 

360 

594 

No. 
J>nrltiug Parking Year 
Sunccs Costs Construcl.cy 

1983 

1987 

290 guests free 1976 
conf. varies 

320 guest'conf. 1982 
pay for parking 

330 guest $7.50/day 1982 
rest. validates 
weekend ~ests free 
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• to determine the purpose of the trip to the hotel 

• to determine mode of travel used to get to or from the hotel on the survey 
day. 

• to determine where the trips originated 

• to determine trip generation rates 

The pedestrian surveys contamed in the Appendlx were conducted at the 

entrances of the hotel or in· the lobby area. Interviews were conducted for a minimum 

of 6 hours at each site covering both peak periods and portions of the mid-day. Cordon 

counts were conducted throughout this time and in the suburban locations auto 

occupancy counts were conducted. 

Analvsis 

As with the other land use categories the responses to each question were 

tabulated and the person trips by 15 minute period -tabulated. Summary tables 

presenting mode share by site and trip purpose are presented in this section. 

Results 

As with the retail sites transit mode share (Table 29) was found to be 

considerably higher than that found ill the first study with all four repeat sites showing 

increase in transit mode share. The highest transit mode share was 37.7% at the 

Holiday Inn Crowne Plaza J;lear the ~brook station, while the lowest was found at 

the Phoenix Park Hotel near Union Station. Of all the land uses surveyed, hotels can 

be expected to have the greatest variability in transit mode share. 

The expansion of the mode share table to include trip puxpose is shown in Table 

30. Figure 30 graphs the relationship between tr~it mode share and distance for 

hotel sites. The table reveals that as was the case in the first study, overnight guests 

consistently had a lower transit ridership than meeting/conference attendees. Many 

factors influence transit ridership. For instance, la'* of familiarity with the system may 

result in fewer overnight guests or out of town conference attendees choosing to take 

transit. Also, the :reason ~e oYernight guest is in town may influence their mode 

choice. For instance, an· overnight guest visiting the area for pleasure rather than 
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Table 29. Summary of Transit Mode Share • Hotel 

Number Percent Percent 
of Transit Transit 

.8iEa Rane-e AveraE"e 

CBD Locations 4 10.8% - 35.9% 25.0% 

Suburban Locations 5 12.4% - 29.8% 19.3% 
Inside Beltway 

Suburban Locations 1 37.7% 37.7% 
Outside Beltway 

All Hotel Locations 10 10.8% - 35.9% 25.2% 
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Table 30. Mode Share by Pur}JOse for '!'rips to and from llotel Sites 

Summary 
Holcl Purpose Auto Rnil Bus Wn1k Taxi/Limo Shuttle 'l'otal %Auto % 'l'ransit 

HyaU; Overnight Guest 48.7% 33.3% 2.6% u.l% ·10.3% 0.0% 100.0% 48.7% 36.9% 
Regency Meeting/Con£. 48.4 29.0 0.0 9.7 9.7 3.2 100.0 48.4 29.0 
Bethesda Restaurant 28.6 14.3 7.1 21.4 21.4 7.1 109.0 28.6 21.4 

Other 50.0 20.0 0.0 20.0 0.0 10.0 100.0 50.0 20.0 

Holiday Overnight Guest 54.2 16.7 4.2 20.8 4.2 0.0 100.0 54.2 20.8 
Inn Meeting/Conf. o.o 0.0 0.0 0.0 100.0 o.o 100.0 0.0 0.0 
Silver RestaUrant 
Spring Other 

Hyalt Overnight Guest 23.1 30.8 1.9 23.1 21.2 0.0 100.0 28.1 32.7 
Gl'and MeetingiConf. 14.3 39.3 o.a 14.3 28.6 3.6 100.0 14.3 39.3 

(/) ltestaUiant 36,4 9.1 0.0 u4.u 0.0 0.0 100.0 36.4 9.1 U1 
Other 19.2 38.G 7.7 26.9 7.7 0.0 100.0 19.2 46.2 

Holiday Overnight Guest 61.7 33.3 0.0 1.7 3.3 0.0 100.0 61.7 33.3 
Inn Meeli.ngiConf. 26.8 u6.1 9.8 0.0 7.3 0.0 100.0 26.8 65.9 
Crowne Restaurant 100.0 0.0 0.0 0.0 o.o 0.0 100.0 100.0 o.o 
Plaza Other 83.3 16.7 0.0 0.0 0.0 0.0 100.0 83.3 1~.7 

J.W. Overnight Guest 34.4 18.6 2.1 12.8 30.3 2.1 100.0 34.4 20.6 
Marriott Meeting!Conf. 26.7 20.0 20.0 20.0 13.3 0.0 100.0 26.7 40.0 

RestaUiant 61.9 23.8 0.0 o.o 14.3 0.0 1oa.o 61.9 23.8 
OU1er 41.7 23.3 6.7 13.3 16.0 0.0 100.0 41.7 30.0 

Note: For each hoLel location, t.he mode 'split is given for each trip ·purpose. Iu the colwnns labeled "swrunary," transit includes rail and bus. 
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) 

' 

Hotel 

Crystal 
Gateway 
Marriott 

Hyatt 
Arlington 

Phoenix 
Park 
Hotel 

Hyatt 
R.egency 
Crystal 
City 

Omni 
Shoreham 

Table 30. Mode Share by Purpose for 'lri}JS to and from Hotel Sites 
(Continued) 

Purpose Auto Rail Bus Walk 'l'nxi/Lhno •Shuttle Total 
Swmnan: 

~Auto % Transit 

Overnight Guest 33.6 28.0 0.9 14.0 11.2 12.1 100~0 33.6 29.0 
MeetingiConf. 63.8 19.2 0.0 7.7 16.4 3.8 100.0 63.8 19.2 
Restaurant o.o 60.0 0.0 60.0 o.o 0.0 100.0 0.0 50.0 
Other 45.8 16.7 2.1 29.2 0.0 6.3 100.0 45.8 18.8 

Overnight Guest 23.0 2s.o· 2.0 21.0 19.0 7.0 100.0 23.0 30.0 
Meeting/Con£. 30.4 62.2 0.0 13.0 4.3 o.o 100.0 30.4 62.2 
Restaurant 78.6 7.1 o.o 7.1 7.1 0.0 100.0 78.6 7.1 
Other 66.7 7.7 2~6 23.1 0.0 0.0 100.0 66.7 10.3 

Overnight Guest 17.4 8.7 0.0 21.7 62.2 0.0 100.0 17.4 8.7 
Meeting/Conf. 33.3 0.0 o.o 16.7 60.0 0.0 100.0 33.3 0.0 
Restaurant 100.0 o.o 0.0 0.0 0.0 0.0 100.0 100.0 0.0 
Other 16.7 16.7 16.7 33.3 16.7 0.0 100.0 16.7 33.3 

Overnight Guest 23.3 4.1 1.4 8.2 8.2 64.8 100.0 23.3 5.5 
Meeting/Conf. 10.8 27.0 Q.O o.o 37.8 24.3 100.0 10.8 27.0 
Restaurant · 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 
Other 100.0 0.0 0.0 o.o 0.0 o.o 100.0 100.0 o.o 
Overnight Guest 15.7 21S.i 0.6 7.9 46.6 4.2 100.0 15.7 25.7 
Meeting/Conf. 43.5 36.5 1.2 8.2 10.6 0.0 100.0 43.5 37.6 
Restaurant 100.0 0.0 0.0 0.0 0.0 o.o 100~0 100.0 0.0 
Other 45.0 20.0 15.0 10.0 10.0 0.0 100.0 46.0 86.0 

Note: For each bol:el location, the mode split is given for each 'trip purpose. In the columns labeled "swwnary," transit includes rail and bus. 
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busifies.s may choose transit more often than the business per~on on a travel expense 

account. During the interviews common observations from overnight guests from out 

of town were that they did not know that Washington had a rail system or that it took 

them 2 or 3 days to discover the system. While "this is admittedly a subjective 

statement, it again suggests that a marketing strategy targeted at individUal station 

areas may be appropriate. Responses to the attitu~al questions from the hotel surveys 

are presented in Table 31. 

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. The first 

study which has been referred to throughout this report provided data on 34 sites . 

• .!\:ilother study completed by JHK & Associates for the Maryland-National Capital Park 

and Planning Commission involved the collection of mode split and trip generation data 

at sites along the Metrorail Red Line in Montgomery County. The Council of 

Gove~ents (COG) has al$o conducted studies at several sites in the downtown and 

at the Van Ness-UDC station. Mode share and trip generation data has been collected 

over the past year and half at the NRC Building near the W'hite Flint station. 

Data from a number of other sites m these studies has been included in the 

appendix B of this report. This 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 

downto-wn sites, collected by COG suggest a high transit mode share, as would be 

~ted. Several tables of data from these studies are provided in Appendix B. 
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rrable 31. Hotel Surveys 
Respondents Opinions by Mode of Travel 

Q12: People should be encouraged to use Lrnnsit. 

Mode of '!'ravel 

Question Auto Transit Walk Other Sublotnl 

Agx-00 308 (89.8%) 149 (93.7%) 49 (92.5%) 78 (94.0%) ·58tt (91.5o/o) 
Disagree 9 (2.6) 2. (1.3) 1 (1.9) 1 (1.2) !1:3 (2.0) 
No Opinion 23 (6.7) 6 (3.8) 3 (5.7) 4 (4.8~ 36 (5.6) 
Not Answered 3 (0.9) 2 '(1.3) 0 ~0.0) 0 (0.0) 5 (0.8). 

Total 343 (100~0) 159 CtoO.O) 53 (100,0) 83 (100.0) G38 (100.0) 

Q13: Schedule information is readily ·available fer transit. 

Mode of Travel 

Question Auto Transit Walk OLher Subtotal 

Agree 219 (63.8%) 123 (77.4%) 4.6 (76.5%) 64 (77.1%) 446 (69.9%) 
Disagree 61 (17.8) 2il: (13.2) 10 (18.9) 11 (13~3) 103 (16.1) 
No Opinion 60 ~17;5) 13 (8.2) 3 (5.7) 8 (9.6) 84 (13.2) 
Not Answered 3 (0.9) 2 (1.3) 0 (0.0) 0 (G.O) 6 (0.8) 

Total 343 (100~0) 169 {100.0) 53 (100.0) 83 (100.0) 683 {100.0). 

Missing 
Values Toto] 

520. (87.5%) 1!1:04 (89;6%) 
12 (2;0) 25 (2.0) 
59 (9.9) 95 (7.7) 
3 (0.5) 8 (0.6) 

o94 (100.0) 1232 (100.0) 

Missing 
Values Total 

364 (59.6%) 800 (64.990) 
118 {19.9) 221 (17.9) 
120 (20.2) 204 (16.6) 

2 (0.3) 7 .(0.6) 

594 (100.0) 1232 (100.0) 
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Q14: Metrorail is clean and reliable. 

Question Auto 

Agree 264 (77.0%) 
Disagree 3. (P.9) 
No Opinion 74 (21.6) 
Not Answered 2 (0.6) 

Total 343 (100.0) 

Ql5: Metrobus is clean and reliable. 

Question Auto· 

Agr.ee 128 (37.3%) 
Disagree 26 (7.6) 
No Opinion 181 (52.8) 
Not Answered 8 (2.3) 

'l;otal 343' (100.0) 

'!'able 81. Hotel Surveys 
Respondents Opinions by Mode of Travel 

(Continued) 

Mode of Travel 

Transit Wallt Other Subtotal 

144 (90.6%) 47 (88.7%) 65 (78.3%) 520 (81.6%) 
3 (1.9) 1 (1.9) 2 (2.4) 9 (1.4) 

10 (6.3) 5 (9.4) 16 (l!9.3) 1015 (:1!6.5)· 
2 (1.3) 0 (0.0) 0 (0.0) 4 {0.6) 

l59 (100.0) 53 (100;0) 83 (100~0) 683 (100.0) 

Mode of Travel 

Transit Walk Other Subtotal 

61 (38.4%) 19 (35.8%) 26 (31.3%) 234 (36.7%) 
16 (10~1) 6 (11.3) 3 (3.6) 51 (8.0) 
77 (48.4) 28 (52.8) 53 (63.9) 339 (53~1) 

5 (3.1) 0 (0.0) 1 (1.2) 14 (2.2) 

159 (100.0) 63 (100.0) 83 (100.0) 683 (100.0) 

Missing 
Values •rotaJ 

424 (7II..4%) 944 (76.6%) 
2 (0.3) 11 (0.9) 

166 (27.9) 271 (22.0) 
2 (0.3) 6 (0.5) 

694 (100.0) 1232 (100.0) 

Missing 
Values Total 

188 (31.6%) 422 (34.39'0)· 
23 '(3.9) 74 (6.0)· 

380 (64;0) 719 (58.4) 
3· (0.5) 17 (1.4) 

'694 (100.0) 1232 (100;0) 

Note: Not answered refers to people who specified iheir mode of travel but do not answer the question. Missing values refer to people who 
answered .the question but did not specif.y their mode of travel. 
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ANALYSIS OF TRENDS AND RELATIONSHIPS 

This chapter discusses the development of mathematical relationships between 

transit ridership and the cb.aractenstics of building sites, and provides peak hour 

generation rates for the buildings based on cordon counts and/or estimates made based 

on the survey results. Data from the previmis study ~ been included in this analysis 

and the d.ifferenc~s are highlighted The primary objective of these analyses was to 

refine and if possible, expand the tools developed in the first study for use in land use 

and transportation planning in the vicinity of Metrorail stations. The development of 

mathematical relationships is presented first, followed by smnrnaries of trip generation 

rates. 

MATHEMATICAL RELATIONSHIPS BETWEEN TRANSIT RIDERSHIP AND 
SITE CHARACTERISTICS 

• What type of development is most· appropriate? 

• What percent of employees, residents, or patrons will cor;ne by transit? 

• How many vehicle trips will be generated? 

• How can vehicle trips be minimized while transit ridership is encouraged? 

The answer to these questions and others has implications on the roadway facilities 

required, on the amount of parking needed, and on the utilization of the transit system. 

There is no foolproof method of predicting what 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, age, sex, income etc. 

For example, a building that houses primarily real estate and insurance personnel will 
be different than for a building that houses primarily medical pr:ofessionals. However, 

trends and typical relationships between transit ridership and certain site factors can 

be developed. In this study and the previous WMATA study the technique applied was 

multiple regression analysis. Regression analysis enables the development of 

mathematical equations that best explain the variation in a dependent variable (transit 

mode share m this case) on the basis of one or mote independent variables such as 

distance to a metrorail station, p.U.Diber o_f employee~. size of building etc. The resulting 

equations provide a reliable estimate of the transit mode share. It must be understood, 

however, th~t these are not perfect predictors but only tools to be used for general 
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planning purposes. bldivi_dual sites may have transit ridership characteristics that vary 

widely from .the norm. This stu_dy has focused on site characteristics that influence 

transit ridership. However, characteristics of the transit system and the road network 
. . -

also influence tra.D$it rider~hip along with· ~d use characteristics of the general area. . . 

Other studies have developed tools based on these and o~er characteristics. ·The ~ols 
developed in this study must be used m conjunction with the other planning tools 

available. 

The data collection for this study was designed to collect data related to site 
. . 

ch~cs, however some of the data ~llected relates to characteristics of the 

system and the region as a whole. The implications of these data are discussed where 

possible. However, to gain the full benefit of the data it must used to supplement other 

data sources such as demographic and socioeconomic data provided by COG. 
The analysis. of the data WS$ underta,bn in three steps. The first step was to 

tabulate the data and perform a comparison between this study and the first WMATA 

study. The data from this survey was in general very similar to that of the first study 

with the exceptions noted previously. T'.c.~ first study undertook a stepwise regression 

and produced correlation matrices between pairs of dependent and independent variables. 

The second ste.P verified correlations between selected variables ~oped in the first 

'WMATA study based on the survey results and then equations were developed that were 

practical for planning purposes. The final step involved the zg.erging of the results from 

the two studies and other data sources where possible to produce a composite set of 

equations based on the total data available. While some variables that are highly 

correlated are not practical for inclusicm, in the equations, their possible imphcations are 

discussed. 

The candidate dependent and independent variables· considered throughout the 

two. studies are discussed below. Suggested planning equatio:p.s are presented, and the 

equations are portrayed graphically. 

Office 

The following candidate dependent and independent varia,~les were identified in 

the office regression analysis: 

Candidate. dependent variables 

• percent of work trips by auto ZONING COMMISSION
District of Columbia
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• percent of work trips by transit 

• percent of work trip$ by walking 

• percep.t of all mid-day trips by auto 

• percent of all m:id-day trips by transit 

• percent of all mid-day trips by walking 

• percent of non-walk mid-day trips by auto 

• percent of no:p.-walk mid-day trips by transit 

• average auto occupancy 

Candidate independent variables 

• auto availability 

• distance from the DC core, measUfed in all-line PJiles between the Metrorail 
station and the closet edge of the DC core area. This distance was 
considered to be 0 for Farragut West, Metro Center, and Union stations. 

• development setting: downtown -DC, inside- the Beltway, outside the Beltway 

• employer type: multiple tenant, single tenant, private sector, government 

• number of employees 

• employees per 1000 square feet 

• GSF gross square feet of building :floor area 

• percent of those reSiding in the same state as they work 

• distance of the building from the station portal 

• percent of drivers with free parking 

• cost of parking 

• parking spaces per 1000 GSF 

• cost for transit users (dollars per day for round trip) 

• household size 

The philosophy in developing the candidate variables was to include all possible 

factors that could explain variations in travel characteristics and for which data were 

available. There are very fine differences between some of the variables (e.g., those 
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related to cost). Others, such as the auto and transit variables, are complements of 

one another. Emphasis was placed primarily on developing equations to explain the 

variations in transit mode share, both for work trips and mid-day trips. Experimenting 

was also done with several of the other candidate dependent variables. 

Factors were only included in an· equation jf they added significantly to the 

explanatory power of the equation as a whole. The explanatory power is summarized 

in the R-squared statistic and is the proportion of the variance in the dependent 

variable that caJ;t 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 th~ extent to which the given equation is valid. Several 

observations from the regression analysis are discussed below: 

When all sites from both studies are included in the data set, the development 

type is the 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. 

When broken into groups by location within the metropolitan area, the most 

importallt variable is the distance from the building to the Metrorail station portal. 

Including other vBrlables such as auto availability, transit costs, parking, costs, 

etc. does not significantly increase the R-squared value and are not as easily used in 

planning applic~tions. 

Considered on their own several other non-site factors (household size, auto 

availability, transit availability) do exhibit mathematical relationships which can be 

used if information is available to confirm predictions based on site factors. 
The expand~d data set was used to refine the two sets of equations developed 

in the first study, one for downtown sites and another for suburban sites. Equations 

were developed to predict transit mode share for commute trips and for non walk 

midday trips. 

Equations for Downtown . Offices 

Only o~e building was surveyed in downtown Washington for this study. The 

addition of this site to the data base resulted in only a ·slight change to the suggested 

equation. The suggested equation is: 

T = 61.37 - 0.76 ·* 00 
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The R-squ,ared value for this equation is a moderate .57, only a slight il:o.p;rovement 

over the origi.+lal equation. The equation is graphed m Figure 3L The equation 

indicates that the tr8Jl.Sit mode share for a buil~g 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 Intu,itively one would not expect the relationship 

between transit mode share and Metro to be linear: It is more likely that the transit 
mode share would stay fairly level up until a certain. distance is from Metro and thep. 

begin to fall off more dramatically as the distance from the station is increased and 

then leveling off again at the farthest distances. Testing of a non linear relationship 

with the current data resulted in a curte that dropped off qW.cker neat the station 

portal and than leveled off similar to the relationship fop.nd in two Canadian cities as 

illustrated in Figure 32. The R2 of a nop.-linear equat;i011 was slightly better, however, 

it was felt that without more data the linear relation_ship was the most appropriate and 

would stfffiGe as an approxim_ate- planning tool producing sim,ilar results for distances 

between 200 and 2,000 feet. Based o:p the available data from these studies and 

similar studie,s elsewhere the proposed equation probably underestimates tra.p.Sit mode 

share for building sites near a rail station and overesmnates transit mode share at . -

more distant sites. This equation sholl).d not be considered to be the final answer, but 

should be modified as the system and the land around it develops. More data is 

required to better define the equation and improve its v~dity. 

The following equation is suggested to explain the transit ID.Qde share for Plid­

day non-walk trips: 

T = 62.76 - 1.12 * (M) (T = Transit· Mode Share) · 
(M = dista,p.ce from Metro) 

The B-squared for this equation is 0.33 which is relatively poor._ The fact the addition 

of one site reduced the B.-squared from 0.52 to 0.33 illustrates the need for a larger 

database to improve validity. 

The mid-day equati~ is shown in Figure 33. It is important to note that the 

eq-uations should not be extended beyoi).d the limits of the available data without more 

data collection. 
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Egua~ons _for 81J.burb&:!l Offices 

For suburban offices, the following equations are suggested incorporating two 

independent variable_s - distance from the ·nc core, and distance from Metro. Equations 

that i;J.c~orate all applicable data from the first study, the Red. Line study and this 

stud:{ are recommended. The equation for the is: 

T = 27.16 - 0.61(M) - 0.84(D) 
._.),_ 
·' 

(T =Transit Mode Sh~e) , . __ .-~ ..... ~0 ~ (M = distance from Metro) - Y\.M-"" 'Vlll . "~ • 

(D = distance to de mrl:own) - tt..\ '1:'~ 
cor-e:- VIM-ksv ,.., 

The R-squared is 0.57. The equation for-non-walk trip is: ~~ 
T = 33.31 - 0.86(M) - 1.63(D) 

The R-squared for this equation is 0.4 7. 

These equations are conSidered to be more valid as they include 40 sites for the 

commute trip and 18 sites for the mid-day trips. This is considerably more than in the 

first study. As --well -there are buildir:l,gs covering the full_ range of distances. As 

indicated by the R-squared values there is a better relationship for the commute trip. 

The two equations are graphed on Figures 34 and 35 respectively. 

Residential 

The candidate variables for tesident;i_al sites were as follows: 

Candidate denendent variables 

• percentage of all trips by auto 

• perc~tage of work trips by auto 

• percentage of all trips by transit 

• percentage of work trips by walking 

Candidate independent variables 

• average age of residents 

• distance frOin. the DC core 
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• percentage of those employed 

• distance from the station portal 

• average number of residents per dwelling unit · 

• number of parking spaces per dwelling unit 

• monthly parking cost per vehicle 

• number of dwelling units 

• average number of vehicles per dwelling unit 

Based on the expansion of the data base the equation was PlOdified to the following: 
r:·- tr\f'\\, 

~y_s\Q~ 
'~ T = 66.52- L56 (M) (T =Transit Mode Share) 

(M = distance £rom Metro) 

The R-squared of 0.40 is slightly ~proved over the original equation but is still 

relatively poor. The database has been expanded to include 18 buildings. Sites further 

than. half a mile from the station and those sites outside the Beltway were excluded. 

If these sites are included the R-squared is reduced noticeably. Due to limitations in 

the data collected for this study the equation for all trips from residential studies 

remains unchanged: 

T = 51.5 • 0.66 * (M) (T = Transit Mode Share) 
(M = distance from Metro) 

The R-squared for this equation is 0.84. The new equa:f;ion is graphed in Figure 86. 

Retail 

The canQidate variables for the retall analysis included: 

C~didate dependent variables 

• percentage of shopping trips by auto 

• percentage of shopping trips by transit 
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Candidate indenendent variables 

~ development setting (downtown or suburban) 

• distance from the DC core 

• GSF gross square feet in 1000's 

• distance from a Metrorail station 

• Market draw (regional or local1 

With the expanded database available it was possible to include both distance 

to DC and distance to a Metro station in the proposed equation. The equation when 

based on data from this study is: 

T = 49.18 - 0.15(M) - 2.16(D) (T = Transit Mode Sh.are) 
(M = distance from Metro) 
R-squared = 0.50 

'When an equation using the most recent data available from all studies is developed 

the equation is as follows: 

(T = Transit Mode Share) 
(M = distance from Metro) 
R-squared = 0.64 

This equation includes 28 sites covering the full range of distances. The R-squared 

values are lower than for the first study but represent a much bigger database and 

should therefore be considered more valid. Caution should be exercised when using 

these equations liS one of the findings of this study is that transit J;P.ode share to retail 

sites ·ha$ increased from the time of the first WMATA study. This emphasizes the fact 
. . 

that these equations must be reviewed over time as the system and the areas it serves 

develop. These equations are graphed. in Figures 37 and 88 respectively. 

1 Market draw refers to tlie target market of the estabJ.isJJ.:m.ent. kl example of 
a retail site with local draw' 'YOuld be a shopping center with tenants such as a bank, 
a 7-11 store, dry cleaners, etc. A retail site with regional draw. would be a larger 
shopping center with major anchor tenants. An example would be Ballston Comma~. 
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Hotel 

The candidate variables for the hotel regression analysis included: 

Candidate depenll:~nt variables 

• percent of trips by transit for conference attendees 

• percent of transit by overnight guests 

Candidate indenendent variables 

• development setting 

• distance from DC core 

• distance from a Met.ro Station 

• number of parking spaces 

• number of guest rooms 

Due to the wicle variance in results between the two studies the results were 

not combined. Unlike the first study there was no apparent relationship between 

transit mode share and the distance to DC. No correlation was apparent for conference 

attendees. For hotel guests there was a correlation between transit mode share and the 

distance to a Metro station portal The equation suggested for hotel guests is: 

T = 34.09 - 0.77(M) 
L..l~"(T) = 3.20 - 0.038(M) 

R-squared 0.87 
R2 = 0.63 

This equation is graphed on Figure 39. 

CT =Transit Mode Share) 
(M =distance from Metro) 

As with the retail s;ites the fact that the results differ substantially from the 

first study indicates that caution tnll$t be exercised when attempting to use the results 

and the equation developed herein. As was discussed previously transit mode share for 

hotels is no doubt subject to more variability from day to day than for any of the other 

land uses and the data from hotels to date does not allow any "average" or "typicaln 

transit mode share to be established with any degree of confidence. 
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Relatio~hips for Non~Site Factors 

As discussed earlier in this report other ;factors also influence transit mode share. 

Distance to a Metrorail station or the distance from DC can only be used to predict 

transit mode sh$e and ri.ders);rlp assuming these other factors remain constant from site 

to site. Of course this is not true, and despite the fact that specific inforl:nation 

concern.ing many of these other factors is often not available during the plan:tring for 

many developments, an effort should be made to estimate their impact. It should be 

noted that while individual factors may be well correlated with transit mode, they are 

not necessarily well correlated with the distance to a Metrorail station. Thus a 

combmed equation will not always produce a higher R2
• However, the relationship 

between a number of these factors is well correlated with transit mode share and shoUld 

be colisidered, at least in a subjective ~er. 

-Transit mode share decreases as average household size increases. This 

relationship is due to a number of factors such as the fact that larger households prefer 

single family or lower density housing which is often located further from rall stations 

and transit ·is-. not ~considered .all alternative. If the distn1mtion of household size is 

known for potential "ori:,o:in stations," estimates of transit mode share by diStance can 

be modified up or down. The equation suggested by· the data from the workplace 

surveys 1s: 

T = 201.6 - 67.7 (persons/household) R2 = 0.73 

This is graphed on Figure 40. 

Another relationship with a relatively good correlation is that of transit 

availability. The suggested equation is: 

T = 35.6 + 1.23 (% surveyed with convenient transit connections) 
R2 = 0.54 

This is graphed on Figt:rre 41. The fact that some sites with low transit mode share 

were close to a Metrorail station are explained to a large extent by examining the data 

concerning transit availability. Respondents at these offices reported poor transit 

availability, sin,ce the availability is known at the site this indicates the problem is at 

the origin end. In summary this relationship illustrates the sm:newhat obvious fact 

that good transit connections are required at both ends. As with household size there 

109 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



WOJ~J<PLACE s·uirv·J~Ys 
llOUSEllOLD PO P·U LA'l'l 0 N /'1' HANS l T USE 

GG --

50 - 0 

Ill 
Ill 

45 -:: ""' ..... 
rn 
QJ 40 -
() 

•M 
c... 
4-1 35 -0 

~ 
0 30 -
~ 

.jJ 

..... 25 -Ill 
.I ~ .I 

~ Ill 

"' 20 -
(-4 

.J.J 15 -Q 
Ill 
0 
1-t 10 -QJ 

t1! 

5 -

u - ,- -,---··- . - ----,-----·--
2.3 2.5 2.7 2.9 

Per· sou s JJC l' llousclwltl 

Figure 40. 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



'I' HAN SIT AVAlLAIJ lLl'fY - USAGE 
GO --.---------

UJ 50 - c 
OJ 

.j.J 
·rl 
UJ 

QJ 
() 
•rl 4·0 ..... 
..... 
0 

+l 
Ill 

.j.J 30 -
.... •rl .... Ul .... Q 

r;l 
f.! 

+1 
20 

.f.J 

a 
IV 
u 0 
f.! 
QJ 

lli lO -· 

o - --·....---.---..----r--,r----.---~---..--· 
30 34·. an 50 54· 5U 

% uulu users wilh nvailalJJc l.J"unsil 

Figure 41. 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



is often not enough information available at plan,ning level to justify incarp()rating this 

in planning equations but is a relationship that cB.n be ·used to modify results. 

Finally as discussed previously autos per h0t1Sehold is well correlated with transit 

mode share. The equation suggested is: 

T = 130.1 - 56.1 (autos/household) R2 = 0.60 

If a planner knows the average auto ownership for th$ labor market surro1mding a 

proposed office development, transit mode share estimate based on distaD.,ce can be 

refined. This relationShip is graphed in. Figure 42. 

Summary of ReEression Analysis 

The equations presented in the above sections represent an updated version of 

equations developed in the first study reflecting both an increased database and to the 

degree possible the current development level of both the system and the station areas. 

As has been stated previOusly, however, it is important to reco~e the limitations of 

the data, such as the limited sample sizes and ranges of independent variables and the 

variability of mode share for land uses such as hotels when considering an application 

of the e~tions. Well correlated relationships between independent and transit mode 

share often provide contradictory results for any specific site. The planner/engineer 

must exercise professional judgment in interpreting results for a specific site. As has 

been illustrated by changes between the two studies, it must be recognized that these 

relationships will change over time, based on the extent of the transit system and 

development trends in the urban area. With these cautions in mind, the suggested 

equations should be reasonable approximations of average transit mode shares for the 

next several years. 

TRANSIT TRIP GENERATION RATES 

1\:Q.owledge of the transit trip generation potential-of various development types 

would significantly assist in land. use planning de¢si~ to ·optimize the development 

of land around each Metro;rail ·station area. With this in mind cordon counts were 

conducted for extenSive periods at mo~ sites. The only sites excluded were those sites 

where through trips were impossible to keep track of or where it was difficult to cordon 
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ofi: The counts are expressed in terms of person trips and where possible vehicle trips. 

Although it must be noted that the vehicle trips represent only those trips from the 

site itself. At many locations, particularly offices, there is. considerable off-site parking. 

At residential sites the counts do accurately represent the auto trip generation. 

Combined with the results of the surveys, transit trips can be estimated. 

Tables 32 to 35 summarize the results of the cordon counts. Copies of the 

cordon counts are contained in the technical appencllx. In general, the daily person 

trip generation rate is consistent with rates found in other literature. However, the 

peak hour trip generation rates are lower than average. This is explained by the 

flatness of the peak, there are 2 to 3 hours of almost equal trip generation for most 

sites. 

A summary analysis similar to that undertaken in the first study was conducted 

to bring together the results in a farm that could be interpreted for land use and 

transportation pl.a:nn,ing purposes. Table 36 p:rese~ts 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 normally expressed this way, and 

assumptions had to be made rega:td.i:hg the ratio of square footage to dwelling units and 

the n'LU!lber of hotel rooms. Exact figures were not available for the buildings studied. 

To· allow comparison between the two studies the same assumptions were made this 

time. For residential units, 750 square feet per unit was assumed. For hotel, 750 

square feet per unit was assumed. Although the actual size of guest rooms for hotels 

is much smaller, the factor incorporates the large conference, dining and lopby areas 

associated with the hotels of the type surveyed. Based on this analysis the trip 

generation rates derived in the first study were revised to reflect to some extent the 

increased transit mode share for retail ancl hotel sites. It was felt that the rates should 

be conservatively increased considering all data available. Previous values are shown 

in brackets where revisions were made. 

As was the case in the first study, retail sites generate two to six times the 

number of person trips a,s other land uses. In all likelihood this applies only to those 

retail sites having a regional market draw. Conven,ience oriented retail· or those 

attracting only local trips, will have a small trSllsit trip generation rate. 

In conclusion, office transit trip generation rates have remained relatively ~onstant 

over the last two years, hot~ . and retail appear to be impJ;oving thus providing 

increased potential for off peak usage. All·four land uses have significant potenti91 for 

transit trip generation. At 'the risk of stating the obvious, this study reinforces :past 

findings that transit is hlghly dependent on convenient walk access and, therefore7 
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'l'ablo 82, O(fico 'l'rip Goncr~tion 

Peak P!luk lltmr 'l'riiu~ Peak Hour 
Coun~ 'roLr!l fg{j, Hours Pedcs~rions Vuhlclcs Auto Mudg SbO[C 'l'rl1, Gen. HuLu 

!:ill& &rWrl. Jn.. Qllli Ur. )leg, Jn.. .Q.y£ Jn_ .QyJ, ~ AW..g Hun-Autg fllt!U!UD 

J·701 Penn. 7 wn-10 nn1 266 58 8:~6 153 36 1.08 per 1000 sq.fl. 
3 pm-6 pm 146 240 3:16 64 63 .72 

Ballston One 8 am-10 am 246 72 8:30 159 37 91 u 1.00 51% 49% .81 
3 pm•G pm 73 414 4:15 7 268 4 78 1.00 31% 69% 1.10 

Silver Spring 7- 10 266 47 7:00 136 9 18 4 1.00 13% 87% .97 
Metro Center ·a- 6 46 196 4:00 6 123 0 13 1.3 9% 91% .87 

Bell Atlantic 6-9 1059 106 7:30 664 55 284 12 1.16 42% 68% 2.01 
3- 6 191 928 4:30 66 616 10 2.40 1.10 4•3% 67% 1.65 

East West 7- 10 602 94 8:16 325 37 2.01 
Towers 3-6 299 699 4:46 159 414 3.18 

llethesda 6:30-9:00 267 91 8:00 204 64 .86 
Metro Center 3-6 481 659 3:00 192 267 1.63 

'l'winiJrook 1:00 - 6:00 pm 369 364 4:16 78 80 .95 
Ornce Center 

Pnrklawn 6:00 • 9!00 3263 311 7:15 1637 129' 250 6 1.26 --I -I 1.71 
Building 3:00- 6:00· 611 4'345 4:00 902 2168 40 483 1.43 2.97 

Crystal 7- 10 1652 843 7:30 659 '260 2.16 
Square II 3-6 745 1243 3:45 306 469 1.82 

lleLhesda 6:30- 9:30 541 115 8:30 265 65 123 G 1.00 36% 64% 2.08 
Orfice Ctr. 3:00- 6:00 327 679 5:00 lOB 319 11 121 1.00 31% 69% 2.54 

----- -----'Z ~rein "l d n 
.;1 
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'l'ablo 33. lleslcloDI.ial 'l'rip Gcncral.iun 

Peak Peok llour li:i&nl Peulc llour 
Count l,nwl Cud. Hours PedosLrions Vehicles Auto M!Jdg !:ibntf.l 'l'rlp Gem. J utl.tt 1 

IDa .&rl!ld .ln.. QJ!Ii •llr. Deg, .Jo_ Qu..li .1u.. !M ~ AYJ;g Non-Auto l,crsnns Vohic!~s 

Crystal: Pla;&a 6:00 • 10:00 AM 245 636 7:46 66 129 22 66 1.32 36% 66% .34 .14 
2:00 - 6:00 PM 668 671 4:00 166 79 39 87 1.33 42% 68% .44 .23 

Crystal Park 6100- 10:00 204 201 7:46 48 46 10 8 1.28 21% 79% .62 .10 
Condo 2:00- 6:00 228 199 4:45 59 42 11 8 1.26 19% 81% .66 .11 

Qrysl;al Square 6:00- 10:00 140 383 7:15 
West 2:00- 6:00 460 382 4:46 . 
Georgian 6:00- 10:00 264 763 8:00 48 236 66 69 1.21 24% 76% .33 .16 
Towers 2:00- 6:00 664 499 4:46 210 98 48 92 1.15 34% 66% .36 .17 

Randolph 6:00- 10:00 142 414 7:46 34 148 27 42 1.26 32% 68% .36 .14 
Towers 2:00- 6:00 561 302 6:00 1'67 93 46 23 1.04 22% 78% .61 .14 

.. Grosvenor 6:45- 10:00 423 384 7:46 41 48 08 79 1.28 72% 18% .22 .46 .. House 2:09. 6:00 365 347 4:00 28 29 70 64 1.21 7·2% ·18o/o .11 .31 1'\ 

Stone;ybrook 7:00 - 10:00 60 224 7:45 2 33 19 63 1.32 79% 21% .32 .76 
2:00. 6:00· 162 96 4:45 19 0 36 24 1.20 75% 25% .0;4 .54 

Bethany House 7:00. 10:00 46 72 9:10 31 47 .28 
2:00. 6:00 162 182 3:•1'6 51 63 .- .41 

'!'wJn Towers 6:00 - 10:00 300 326 8:16 87 98 87 29 1.06 GO% 60% .59 .37 
2:00- 6:00 284 269 4:30 76 66 16 63 1.00 31% 69% .42 .22 

Grosvonur 6:00- 10:00 66 181 7·:16 7 18 13 49 1.10 27% 73% .06 .16 
Park I 2:00. 6:00 148 104 3:30 3 9 27 19 1.13 19% 81% .03 .12 

1 'rrip generation rates are expressed ns persons or vehicles per how· per w1it. 
ZONING COMMISSION

District of Columbia

Case No. 06-27

57A1



'l'nblc 34. U.etnil 'l'r.ip Gcnerutiou 

Peak Hour 
Xotnl Peak Hours ~ook Houc 'l'rip Generation Size 

Site Count Period ..In.. Out Hr. Beg. Jn_ ~ -lim!.'- 1000 Sq. Ft. 

Ballston Common 10:00 AM 10036 9B3B 6:00 1817 1944 7.1 63o1ooo 
6:00PM 

Hecht's Mei.To 10:00. 6:00 4603 4070 12:30 936 903 3.34 270,000 
Center 

Union Station 10:00. 6:00 23817 19799 12:30 3646 3466 0.48 'J.6o,ooo• 
..... ..... 
-..! 

1 ]JCr 1,000 squoro feeL. 
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'l'ablo 36. llotel 'l'ri(1 GouoraLiou 

Peuk Hour 
Toto) Peak Hours l'uok llour '!'rip Generation 

Site Count Perigd ..ln.. .{M Ilr, Beg. Jn._ .Ql!.t Rate (per room> No. Room& 

Hyatt Regency 7:00- 10:00 AM 368 461 8:00 173 246 1.10 880 
Bethesda 3;00 - G:OO PM 492 378 . 4:00 168 146 .80 

Holiday Inn 7:00 - 10:00 333 305 7:00 148 132 1.23 227 
Silver Spring 3:00- 6:00 393 231 6:00 237 '108 1.62 

:;. Hyatt Grand 7:00- 10:00 620 629 8:30 412 438 .94 
11::00 - 2:00 1266 1266 12:30 626 622 1.16 907 
3:00. 6:00 1290 1096 4:46 603 476 1.19 

Holiday Inn 7:00- 10:00 313 266 8:16 169 128 .94 316 
Crowne Plaza 3:00-6:00 337 8'14 3:46 121 160 .89 

.... 
~-JW Marriott 7:00- 10:00 2132 2094 7:45 631 677 2.21 

11:00. 2:00 4965 4653 12:16 2073 1790 6100 773 
3:00. 6:00 3230 2360 6:45 1636 886 3.26 

Crystal Gateway 7:00- 10:00 1269 1665 7:45 649 674 1.74 702 
Maniott 3:00 • 6:00 166~ 1112 6:00 713 482 1.7 

Hyatt Arlington 7:00- 10:00 251 473 7:16 130 189 1.06 303 
3:00- 6:00 384 171 5:00 166 87 .83 

Phoenix Park 7:00- 10:00 107 164 8:46 52 84 1.66 88 
Hotel 3:00- 6:00 16 48 5:00 32 30 .70 

IlyuL~ Uegoucy 7:00 - 10:00 610 610 7:46 242 369 .89 686 
Crysl;ul CiLy 3:00- 6:00 727 486 6:00 366 170 .77 

Omnl Shorohom 7:00- 10:00 778 '174 8:46 399 467 1.11 770 
3:00 • G:OO 842 806 5:00 391 307 .91 
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Near Metrorail Stations, by Land Use Type 

Land Use 
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Cl0$~in suburban stations 

Retail (maior comnlex) 

Downtown 
Closf::in suburban stations 

DowntoWn 
Close-in suburban sta:li9n5 

5 

30 
30 

14 
14 

Typical Estimated Transit 
Daily 'rrip Oen~ation 

Transit Potential 
Mode Share1 (pa: 1.000 S.F. GFA) 

35% 
15 

40 (35~ 

40 (35) 
25 (:t-9) 

20 (15) 
15 (10) 

5.3 
2.3 

2 (1.8) 

12 (10.5) 
7.5 (4.5} 

2.8 {2.1) 
2.1 {1.4) 

1 Transit as a percentage of all trips, including walk trips. Transit mode ~ as a 
percentage of non-walk trips would be s@stanti.ally higher, especially for office and retail 
uses. 
t Assumes 750 square feet at' building :floor space per a welling UI!it. 

a ( ) -. values derived as part of Development Related Ridership Survey, 1987. 

~~ 750 square feet at hotel floor space per guest room. 

Note: Person-trip generation rates are "typical" rates, derived from a combinajion 
of sources, illlcuding data. collected ~ this study, data from the M-NCPPC study 
of the Metrorail Red Line, and clatl! from the Institute of ~-o0rtation Engineers' 
'r:ti'ILr~P..§itation. ¥anual }t~tee for anv i.nniviro".cl c:T<"' ':""" ,-., ,.,_ =-:tl.~~ .... ~.:.· ."" 
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relatively dense, compact land u;;e arrangeme.p:f;s are essential within most station areas. 

This developiP.ent philosophy is good for the metropolitan region a$ a whole. By 

locating sizable developm~ts near Metrorail stations transit ridership is mcreased, thus 

reducing the overall number of trips in the metropolitan region as a whole .. While 

relatively dense compact developmen~ in the $f,ation areas can have a dramatic effect 

in terms of reducing the 'number of vehicle trips in the reiion as a whole, local traffic 

often increases. Thjs can have the effect of increasing the resist~ce of the surrou.n.dihg 

communities towards higher densities. To avoid or minimize this, WMATA must work 

with the local jurisr3ictions and various planping agencies to ensure that road network 

in the station area is adequate. Strategies must be devised to ensure that ~affic 

reslllting from station area development does not in:flltrate the Bilrrotmding communities. 

Land use d.ecisiol;l.S around rail stations are crucial to the continued optimization 

of available transportation resources. It ~ difficult to overstate the importance of thes~ 

decisions and possible betl.efits of rational land use pla.I;Pling around the stations. For 

example, a 200,000 squ~e foot office buildhlg being considered for development :in the 

suburbs could achieve an a.Dll.u.al reduction of some 500,000 vehicle miles of travel by 

locating near a Metrorail st.ation.. This study has expanded the database and refined 

the pla.tming tools developed in the first study. Hopefully this will increase their 

usefuh:tess ~ planning for growth in the areas surrounding Metrorail stations. 
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OBSERVATIONS AND CONCLUSIONS 

There has been a large volume of data generatetl in this project, reqmrmg a 

substantial amount of time to assimilate and interpret. WMATA 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 the data. A 

summary of these observ~tions is presented below, beg:innipg first with general 

observations, followed by conclusions relating to each of the land lise types. Many of 

these observations were originally made as part of the first ~tudy and are worth 

repeating; others reflect the expanded database. 

General Observations 

Many factors influence the choice of mode for trips to and from any type of land 

use. This study confirmed that the most significant and re~dily used factors for 

planning purposes are: 1) the location of the site within the urban area, (downtown 

sites have the highest transit mode shares, sites within the Beltway have significant 

transit mode shares, ancf sites outside the Beltway have relatively low transit mode 

shares); and 2) the proximity of a building to a Metrorail station entrance. Other 

factors in.fluence transit ridership such as parking; cost, travel tin;les, connectivity of the 

transit system, dista:o.ce from transit connectiOJlS at the other end of the trip, auto 

ownership etc. However, the location of the site withln the metropolitan area and the 

proximity of a building to ~ Metrorail station entrance are well correlated and provide 

an easily used planning tool 

In contrast to the first study significant transit mode shares were recorded for 

all land uses. This indicates that while the commute trip is typically the first to be 

taken by transit, other trips will be increasingly taken by transit as the ~ystem and 

surrounding development mature. Transit users reported almost as many linked trips 

as auto users indicating that the general level of development along the transit line 

as a whole influences the propensity to use transit. 

Origin destination pairs heavily influence the propensity to take transit.· Poor 

transit accessibility at either end of the trip results in poor trapsit ridership between 

those pairs. 

RespC>IlSes to attitudinal questions are similar for surveys conducted at all land 

use types. Metrorail in gener~ receives very good ratings. The most significant :finding 

from these questions is that even among these groups who live, work, or shop in these 
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areas that are well served by transit in a visible way, an avera~.of 28% of respondents 

hold the perception that information regarding the system and schedules is not readily 

available. At some sites over 40% of the respondents believe that information is not 

readily available. 

Obs~ations on Office Development 

Transit mode share for wotk trips to downtown office buildings is in excess of 

50% for offices located near Metrorail stations. 

The distribution of residence location far office employees indicates that the 

transit commuters to any given office building are drawn~ throughout the region. 

A much higher percentage of work trips occurs by transit where the trip crosses 

jurisdictional boundaries. (e.g. a site in VIrginia from either the District or Maryland). 

This is probably due to both the length of the trip and the accessibility at the origin 

end. It is difficult for transit .to compete on relatively short; trips where wait times 

make up a significant percentage of the total As well, connectivity of the trip is 
important. There is a strong propensity to take transit from either Maryland or 

Virginia to the District but transit mode share is much lower between Montgomery 

County and Fairfax Cotmty despite competitive travel times. The data from both 

studies indicate that there is considerable trip interchange between Montgomery County 

and V1rginia. 

Most mid-day 'trips by employees at office buildmgs near Metrorail stations are 

walk trips. Of the non-walk mid·day trips, a signfficant number of the tcips to and 
from the District are made by transit. 

The regression analysis of office sites indicates that the work trip transit mode 

share decreases by 0.76 perc~t for each 100 foot increase in distance of the site from 

the station portal. Although this reiationship was found to be valid for the sites 

studied, it is expected that the actual relationship is not linear. The percentage of 

mid-day non walk trips captured by transit decreases by appro~ately 1.12% for each 

lOO foot increase in distance from the station. 

Transit· mode share for trips by visitors to office buildings was relatively low. 

The data indicates that between 10% and 15% of visitor trips are by transit. The 

difference between this study and the first study is probably explained by the fact that 

all but· one of the buil~ in this study are located outside of the downtoWn. 
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Residential Buildings 

A high percentage of trips to and from inulti•ta.nply residential buildings near 

Metrorail stations are via transit.· The transit mode share for this study ranged from 

30 to over 70 perc~nt. The ten sites studied included both rental and owner occupied 

developments over a range of income levels. Relationships based on the type and cost 

of the unit Gould not be correlated with transit mode shares probably due to the 

limitations of the sample size. 

Auto ownership was found to be significantly lower at all sites surveyed, as 

compared to the regional average and even when compared to. areas with similar 

development located away from a Metrorail station. The implication is that convenient 

connections to Metrorail influence the tendency to purchase second or tb±rd cars. With 

fewer· caxs available overafi trip generation will be lower, as many trips will simply not 

be taken. 

The pereentage of trips by transit decreases by. approximately 0.66% for each 

100 foot increase in distance of a residential site from a station portal. 

Retail Uses 

All of the retail sites SUrveyed had significant transit mode shares. Those sites 

repeated frotn the first study showed significant increases in the transit mode share. 

The transit mode share, particularly at the suburban sites, varies by time of day. For 

instance at Ballston Common Mall transit mode share drops· to less than a third of its 

midday value in the evenings. 

The percentage of trips by transit decreases by approximately 2.0% for each 100 

feet of distance from a station portal. 

Hotels 

Like the reta:il areas, hotels showed a significant increase in the transit mode 

share when compared to the first study. Conference attendees are more likely to take 

transit than overnight guests but there is no correlation with distance from a Metrorail 

station. Hotel trip generation rates vary from day to day more so than other land uses. 

Data should be collected for several days at a site to establish an averag~ trip 

generation rate. 
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Conclusions 

The results of these studies and the analySis of the growing database have a 

number of significant implications on land. use and transportation planning in the 

Washington Metropolitan area. Metrorail is increasingly a ~ajor factor in tranSporting 

personS not only to and from the downtown but also to and from suburban· sites. 

However, despite the relatioi1Sbips to distance from the sites, the· propensity to take 

transit is dependeilt on origin destination relationships. Several . 1and use and 

transportation factors are critical to making the best possible use of the transit system. 

These include: 

• Locatillg the types of uses that tend to generate the most transit trips m 
Metrorail station areas. 

• Locating these la,nd uses in close proximity to the station portals. 

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

• Providing convenient walk and feeder bus access to the stations to expand 
the transit market. 

Adequate road networks must be constructed in conjunction with the development 

of station areas. Po~ road networks not cmly will create a negative image of station 

areas but will restrict the transit market to relatively tight areas surrounding the 

station. People will not use Metrorail if they must fight congestion to reach the station. 

The suburban transit stations and the areas surroundmg them are critical to 
gaining the maxim~ ben~t from the Metrorail system. Figure 43 illustrates a general 

concept for development surrounding a typical station. Office lises with the associated 

convenience retail should be located closest to the s~tion entrances since they are the 

most sensitive to distance from the station. The distance people are willing to walk can 

be increased by careful planning of the pedestrian systems. For example utilizing 

undergr~d walkways or skywalks between- bUildings c8n be used to separate 

pedesiJ:.:ians from vehicle traffic. Mf.\ior· retail and hotel uses could occupy then~ ring. 

Mid to high density residential developments would occupy the outer ring. The highest 

densities would be located closer to the station, transitioning down to single family 

residential as distance :from the station increases. This is a generalized concept only 

and could be varied from station to station along a corridor. 
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The data suggests that linked trips increase a_s the system matures. This 

encourages the use of the system for non work trips. To xn.aximize this, development 

in the corridor must provide a variety of facilities allowing the patron to complete many 

of the day to day errands that have been done by car (ie. shopping, banking etc.) This 

suggests that slightly different emphasis could be placed on development around 

different stations, for instance major destination type retail development will riot be 

located at each station. However, it appears to be desirable to have this type of 

development within each corridor. Where destiii.atiCm. retail is planned it should be as 

close as possible to the station. While the emphasis of each station area should be 

varied, mixed-use development surrounding each station is the mast desirable in terms 

of reducing vehicle trips. 

Land use planning beyond the station areas of these four rings of development 

is also critical Feeder bus routes to and from the stations need to be considered 

d'lll'blg the planning for lower density developments. For instance bus only connections 

can be used to provide more direct bus routes through S1lbdivisions that are planned 

to discourage through traffic. In short, transit operations should be considered in 

conjunction with all land use p~anning in the region. 

In addition to development at the station areas, marketing must be targeted at 

:bdividual station areas providing those who live, work, or shop in these areas specific 

b.formation about the· system and how they can use it. 
The data collected by the Development-Related Ridership Surveys provides 

':>.~!ATA and other local agencie~ with information that can be used in . comparing 

altamate development scenarios for station areas. 
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APPENDIX A 

DETERMINING CONFIDENCE LIMITS 

fROM SURVEY DATA 

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 11coniidence limit," can be 

determined assummg that the data correspond to an approprlate statistical 

distribution. This appendix provides the reader with a simple means of establishing 

conildence 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 v.-ay -of expressing the 

statistlc.al accuracy is that the percentage derived from the data is within plus or 

minus X percentage points with 95 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 oi 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 '1>," it can be seen that both p and 1-p yield the same results for a given 

sample size. The 95 percent confidence limit is identified by the intersection of the 

appropriate sample slze 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~ said that the estimate is within .5.6 percent of the 

true value with 9.5 percent confidence. The equation used to derive Table A-1 can also 

be used directly, if desired. 
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) 

Table A-1. Confidence Limits (±%) for ~5% Slgnificance Level 

I 

Actual 1 2 J 
sample or or or 

S.ize 99 90 97 

10 ·f-6. 2' 11.7· 10.6 
25 J.9 5.5 6.7 
50 2.0 . ].() 4.7 
. , 5 2.1 1.2 1.9 

100 1.9 2.7 J.l 
150 1.6 2.2 2r7 
200 1.4 1.9 2.4 
]0() 1.1 1.6 1.9 
400 ' 1.0 I 1. 4. 1.5 
500. 0.9 1.2 J..5 
700 0.7 1.0 J ~ ) 
900 0.6 0.9 1..1 

1200 0.6 o.u 1.n 
1500 0.5 0.7 0. !J 
2000 0.4 0.6 0.7 
2500 n.4 o. 5· 0.7 3000 

0.4 0.5 0.6 

Equation: 

Confidence Limits (d) u 

Po •~uou t l! .. l~oc JUCUCV 

II 5 7 1 () ' 15 
or or nr O·l· or 
!)6 95 !)J 90 II 5 ' 

12.1 13.5 l!i. 0 17.11 22.) 
7.7 ·n. !i lf). 0 11.2 14.0 
5.4 G.CJ .,_1 .,. 9 9.9 
4.4 <I.!J' !) • u G.!i O.l. 
3.0 4.3 5.11 5.6 7.0 
J.l ).5 4.1 4.6 5.7 
2.7 J.O ) ,. • a 4.0 4. 9 ' 
2.2 2.5 2.~ J.2 4.0 
l.!J 2.1 2.5 2.0 J •. . ~ 
1 • . } 1.9 2.2 2 •. . ~ J.l 
1.5 1.6 1.9 2.1 2.6 
1.3 .l. 4 1 •• , 1.9 2.] 
1.1 1.2 1.4 l.6 2.0 
1.0 1. 1 1. J 1.5 1.0 
0.9 1.0 1.1 J..J 1.6 
n.u O.!J 1.0 J • 1 1.4 
0.7 o.u U.9 1.0 l.J 

!!~:t~mJ :J_( J.-'U•'n.!!J dJ.l.!.2 6 
2

) 
Sample Size 

20 JO 1)0 
ol· oa.· , Ol4 

00 70 60 

24 •. 0 20·4 )0.4 
) 5. 7 1 IJ. 0 1.9.2 
ll . I 1 2 ~ 7 ]).6 

!J. 1 J().IJ' 1 l. J 
7.0 !J.I) 9.6 
6.4 7.3 ., . u 
5.5 6.) 6.0 
4.5 5.2 •• •• i 

.) • ;J ' 

3.9 1.5 4.0 
1.5 1\.0 . 4. ) 
l.O 1. 4 ! ].6 
2.6 J. 0 . 3.2 
2.1 2.6 2. (). 
2.0 2.3 2.5 
1.'0 2.0 . 2. J 
1.6 l.lJ 1.9 
l • II 1 .• li .1 • (J 

5() 

]).() 
19.6 
lJ.!) 
lL l 

!J.U 
u.n 
fi. !J ' 

5.7 
4.9 
4.4 
J .. . I 
J. l 
2.0 
2.5 
2.2 
2.0 
J • lJ 
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APPENDIXB 

Relevant Data :frQin Other Sources 
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Table B-1. Residential/Retail/Hotel Data from Additional Sourcesl/ 

Distance Distance AM Peak Hourlf Number of 
to Station to DC Core Percent Transit Dwelling 

esidential Development Station Location {feet) (miles) and Wall< Units 

-he Willoughby Friendship Heights 1,200 .5.0 53 804 

-opaz House Bethesda 2,000 6.9 50 365 

itoneybrook Grosvenor 1,000 10.3 24 200 

'arkside Grosvenor 2,000 10.3 8 340 

~he Forum White Flint 1,000 12.0 14 227 

\mericana· Rockvi.lle 500 16.0 34 42.5 

Distance Distace Mid-daylf 
to Station to DC Core Peak Hour GSF 

etail Develoor:nent Station Location (fee.t) (miles} Percent Transit (x 1.000) 

Voodward &. Lothrop Friendship Heights 100 .5.0 39 180 

;aks Fifth Avenue Friendship Heights 1,600 .5.0 4 10.3 

Distance Distance 4/ 
to Station to DC Core AM I eak Hour- Number 

Hotel Station Location (feet) {miles) Percent Transit oi Rooms 

ioliday Inn Friendship Heights 1;800 5.0 9 227 

iyatt (Metro Center) Bethesda 100 6.9 11 380 

_I Additiona.l sources include: The Maryland-National Capital Park and Planning Commission study 
of the Metrorail Red Line (1986). 

~/ AM Peak hour percentage includes transit plus walk. 

~I Transit percentage includes all persons to the retail development.s. 

:1 Transit percentage includes all persons to the hotels. 
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J-1 
IJJ ,_. 

Table D-2. OHice .Building Data from Additional Sourcesl/ 

Pi stance Distance 
to Station to DC Core AM Peak Hour GSF 

Office Building Station Location (feel) (miles) Percent Transit (xl,OOO) 

Na tiona 1 Place I Metro Center 100 o.o .59.3 409 
National Press Bldg. 

1920 L. Street Farragut North 1, 000 o.o .53.0 74.8 

Van Ness Center. Van Ne ss-U DC 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. Fdendsh lp Heights 1, .500 5.0 13 • .5 2.50 

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 13ldg. Bethesda 2,000 6.9 9.0 22.5 

7101 Wisconsin 13ethesda 2,000 6.9 17.8 

NRC Building Bethesda 2,100 6.9 10.0 134 

l/ Additional sources include: The Maryland-National Capital Park and Planning Commission study of the Metrorail Red Lir 
(1986), and the National Capital Region Transportation Planning Board Trlp Generation Studies of the National Place (198· 
and the Van Ness Office Building (198.5). 
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WASHINGTON METROPOLITAN AREA WORK PLACE SURVEY 

This survey is pan of a continuing effcn. approved by Regional Transponation Authorities. 
to plan for the transpanation needs of employees Within the WashingtOn Region. We would 
appreciate your help in this effort by filling out this questionaire. The information obtained from 
this survey is completely confidential and will only be doc'ilmented in summary form. Please 
complete this questionaire and rerum it to the person who gave it to you as soon as you can. 

THANK YOU FOR YOu"R TIME A~'lD COOPER...<\TI~'l. 

Today's Dar.c !519 

RESPONDENT lNFOR.YATION 

!. What is the name :iD.d addr-...ss of the 
place wnerc you re?Ql't ior wortJ 

~ Whe.."": co you live·? 

1. Distric:r of Co!JJ,mbia 
:!.. F:iliiax Coomy 
3. Arlingion Coumy 
4.~ 
5. Falls Olurcil 
6. Filii~ Ciry 
7. Prince Georges Coumy 

3. What is the int:..?...crion near""...st your home? 
Zip Code? 

~ame of Employer 

8. Roc:kvi.lle 
9. Beth:sda 
10. SUver Soring 
1 L Escwbci: in Momgcm:ry Coumy 
12. EisewDer: in Vimma 
13. Esewher: in M~ 
14. Other 

.!.. How m:my autos. pickups . vans and motorcycles are 
.lvatiable ror use by me:noe::s of your nousebnld? 

5. Your sex? (circle one) 

6. Your age on your last birthday? 

(circle one) 

1. Male 
2.Ftmale 

1. 18 yem or under 
2. 19 to 24 yem 
3. 25 to 34 yem 
4. 35 to 44 ;:ears 
~- 45 to 54 yem 
6. 55 to 64 years 
7. 65 years or over 

; . Including yoUISelf. how many people live in yotJI household? 

Total number of people 
Number under 16 years' of age 
How mmy wort full time? 
.How man:v wort nan time·? . . . 
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8. What is your occupation? (cir~ one) 

1. Professionaiitecbnical 
2. ~anager/administrator 
3. Sales worker 
4. Clerical 

5. Craftsman (mechanic. eteJ 
6. EqUipment operator . 
7. Labo~r 
8~ Service worlcer 
9. Otller 

9. At what rime did you stan work today, even if atypicaL 
At what rime did you leave work yesterday even if atypical. 
(Please illl in time and circle AM or PM) 

---·---AM PM 
---·---AM PM 

9. What Jnems of traVel did you use tO get to woric todav? (circle one) 

1. Drove alone 
1. Drove othe.."S 

(how many others. 
excluding yoUISelf __) 

3. Rode :!5 a passenger 
t,how many total Were 
in the vehicle _j 

4. Metrorail only 
5. Metrorail and bus 
6. Metrorail and aum 
7. Metrorail and other 

combination (specify) 

8. Bus only 

COMMUTE ~HARACTERISTICS 

9. Walked all the way 
10. Taxi 
11. Bicycle 
12. Other (sp~cify) 

10. Answer these questions if you rode tranSit for any portion of your trip to work today, otherwise 
skip tO 11. 

lOa. Was a ptivately owned vehicle available 
for your trip to work today? (circle one) 

lOb. Do you normally ride tranSit? (circle one) 

lOc. How long did it take you to travel frOm 
your home to work today? 

From your house to transit? 

1. Yes 
2. No 

1. Yes 
2. No 

From last mnsit vehicle tb your building entr.ince 
Total (including time on transit) 

_Min. 
_Min. 
--.--Min. 

I Od. \Vha.t is your estimated round-trip cost to . and f;om work? 
Please includ~ all transit fares and paridng charges. (Fill in amount) 

$~·-.. 

lOe. Does your employer: (circle one) 
Subsidize your tranSit com? 
Provide a car for business purposes 

during the day? 
Have a program to encourage car or va.npooling? 
Allow flexible working hams? 

1. Yes 2. No 

1. Yes 2. No 
1. Yes 2. No 
1. Yes 2. No 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



lla. Are there convenient tiailSit connections available 
for your trip to work? (circle one) 

llb. Do you normally drive to work? (circle one) 

11c. Did you require your car during the day TODAY? 
(cirCle one) 

lld. How long did it take you to travel to wo!± TODAY? 
To drive from your residence to the parldng lot? 

1. Yes · 2. No 
3. Don't know 

1. Yes 2. No 

1. Yes 2. N.o 

To walk from the parldng lot to your building e'ilitlfiiCe? 
_min. 
_min. 

llc. Does ymir employer. (citcle one) 
Subsidize your automobile =xp:nses or piulcing 

costs? 
Have a progmn to encoUrage car or van-pooling? 
Allow fleXible woridng hotm'? 

1. Yes 2. NQ 
1. Yes 2. No 
1. Y:s 2. No 

12. Do you agree. d1sagree. or have no opinion with respect to til! io!lov.ing sta~? 
(clr-....1: one) 

People should be encouraged to use tranSit. 1. Ape: 2. ~agree 

S::hedlile infon:ila:tion for mmit s~c:s is 
readily available. 

Metrorail is cleat;t and reliable. 

:Mctrobus is clean and reliable. 

3. No opinion 

1. Agre: 2. Disagree 
3. No opiDi~ 

1. Agree 2. Dis.agree 
3. No opinion 

1. Agree 2. Disagree 
3. No opiDiion 
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TRIP MAK.~G CH.A.RA.CifE.!STICS_ 

We wouid. like to find out abOut all tile rrips you made on the way to waric TODAY • .:!.S 

well. as the mos von made daring the ciay and on th: way i;lcm: irom wort yesr=aay tor your last 
weekdaY at woO:) For each ttip write in the con:sponciing code omnbe:t:S from the lim below tor 
?umose of Trip and Mear_s of Trayei and Destjrw;jon Of Trip. 

pqnose of TOn 
1. Werle rel.,,.•d 
;.. pe:sonai tmmness 
3. Me31 or sna£k 
4. Shcppmg 
5. EdUCalJOD21 
5. Re=-.. rioo.al 
7. Other t.specify) 

Mew of Travel 
1. Drove a car 
2. Rode in a car 
3. MeimrziL ami wa.I.k 
4. Mettcrz:il and drive 
s. Meacrm and bus 
6. Bus· only 
7. Walk 
8. Bicyc:l: 
9. Other {specify) 

pestinarion 
1. W'lthin half a mile 
2. Dimict of C~bia 
3. Famax ~umy 
4. Arfinpm 
5. Alex3ndrta 
6. Falls Cmicl:t 
7. Fai:d:ax Gty 
8. Prim= Georges County 
9. Betb:sda 
1 a. Silver Spring 
11. Roc±ville 
12. Els::wne%: in Mcn:mcm:."Y 

Caumy - . 

13. E!scwbcrc in Maiviand. 
14. Elsewiu:m in vuiuna 
15. Othu (specify) -

The example indicateS a work I'$~ trip (1) made from Rockville to the District of 
Columbia (2} by Metrorail and walking (3) with a shopping steep over in Bethesda (9). 

I Example 
I!L.}:a@PM 

I 
I 

~j_­
.,2_J__ 
q 2.. ---

1. (j) 1. 
G) 2. :!. 

\ 2,.'.00 

l 0 IIW:s 

Trip m wor: 

-·-A.~ PM 

1. 1. l. 
!. 2. 2. 

- mi!:s 

~y T~ Midday Trip 

I _._ AM PM _:_ AM PM 

__ ._...... 

1. ... -
1. ... -

1. 
't -

- mii:s 

SEct~ 
1st 21:14 '3rd. 

l. l. 
2. l. 

l. 

_mil:s 

T~ Hom: 

i _,..·- .l...\f PM 

i 

StcD 
~~ 2:-.d. 3r.i 

----:---
---
---

l. l. 1. 
"\ ~ ~ - -· -

miies 
I -

. . 
I 
I 
I 

I 
I 
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WA.SHL'tGTON METROPOUTAN AREA TRAVEL SURVEY 

This survey is pan of ~ continuing effon. approved by 1he Washington Metropolitan Area 
Transit Authorizy, to plan for the transpo~rlon n~d.s of employees within the Washingrqil Region. 
We would appreciate your help in this effon by fi.ll.iilg out t;his questio~. The information 
obtained from this survey -is completely confidential and will only be documented m. summary fonn. 
Please compiete this questionaire and drop it 41 any mailbQx. No postage is required. If you have 
funher questions about this survey, please contact Joan Jenkins, lEX & Associates, ~t (703) 370-
2411. 

TH.ANK YOU FOR YOUR 'f.fME AND COOPERATION. 

One perscm may fill in tP.~ responses for all persons 16 years of age or ol_Qer who are currently 
living in Ihe house.bold: . - _ 

1. Date for repotring information - please use 
l weekday. 

2- Sex I. .:-..1.a1e .2. Female 
Enter one code number for each person. 

3. Age i. 16-2S 2. 26-35 3. 3645 4. 46-55 
5. 56-65 6. over 65.-,-.Enter code number. 

4. Does this person work outSide this residence? 
l. Yes, Full-time 
2. Yes, .P:ut-tinle 
3. No 
Enter a code(s) n.u:n;tber for each person. 

5. Does this person have a current drive!S 
License? 
I. Yes 2. ~o 
Enter one code number for each person. 

Person 1 
I !89 

6. Including yourself, how many people live in your household? 

Total number of people 
Number under 16 yea!:$ of age 
How many woik full time? 
How many work pan time? 

7. E:ow many autos, pickups, vans and motorcycles 
are available for use by memberS of yolir household? 

l.37 

PetsO!l 2 
I /89 

Person 3. 
I 189 
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TI.-IP MAKING CHARAcrERIS'fiCS 

We would li}ce to find out about all the trips you made to and from your building today. 
Ft.r each trip write in the corresporidittg code numbers frOm the lists- below for Ptn}'ose of.TriD and 
Means of Travel and Destination of Trip. 

1. Work related 
2. Personal business 

1. Drove a car 
2. Ro4e in a car 

1. Withi:fi bait' a mile 
2. District of Co1u.tnbia 

3. ~:'leal ot sna~ 3. Mettotail and Walk 3. Fairfax County 
4. Shopping 4. Metrorail and drive 4. ArlingtOn 
5. Educational 5. Meuorail and bus 5. Alexandria 
6. Recreational 6. Bus Only 6. Falls Omrch 
7. Other (specify) 7. Walk 

8. Bicycle 
7. Fairfax City 
8. Prince Georges County 

9. Other (specify) 9. Bethes4a 
10. Sfiver Spring 
11. Rockvi1le 
12. Elsewhere in Mo1ltgomery Co~ 
13. Elsewhere in Maryland 
14. Elsewhere in V_rrginia 
15. Other (specify) 

The example indicates a midday trip made to the District of Col'®lbia by Metrorail fur the 
pliipose of shopping with a stop over in Bethesda. 

PERSON 1 

Tune you left 

Means of r.ravel 

D-~ 

And then: 
to vrott 
to next step 

Length of Trip 

Example 

.-..-.:~AM PM 

Stop 
1st 2n4 3rd 

1. 1. 1. 
2. 2. 2. 

Trip t6 Work 

_:_AM PM 

Stop 
1st 2nd ltd 

1. 1. 1. 
2. 2. 1. 

_miles 

MiddaY Trip Midday Trip 

_:_AM PM _:_AM PM 

Stop 
1st 2nd 3rr:i 

------- ---

-~- ---
1. 1. 1. 1. 1. L 
2. 2. 2. 2. 4- 2.. 

_miles 

Trip Heme 

_:_. AMPM 

Stop 
1st 2.'ld 3rd 

'-~-

----~ 

1. 1. 1. 
2. 2. 1_. 
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PERSON 2 

Time you left 

Purpose 

Means of Travel 

Destination 

And then: 
to work 
to next stop 

Arrival time 

PERSON 3 

Tune yon left 

Purpose 

Means of Travel 

DestiJ:lition 

And then: 
to work 
to next stop 

An:ival time 

Trip to Work 

_:_AMPM 

Stop 
1st 2nd 3rd 

1. 1. 1. 
2. 2. 2. 

Trip to Work 

__ :_AMPM 

Stop 
1st 2nd 3rd 

--

1. 1. 1. 
2. 2. 2. 

Midday Trip 

_:_AMPM 

Stop 
1st 2nd 3rd 

~----

----
------

1. 1. 1. 
2. 2. 2. 

Midday Trip 

_:_AMPM 

Stop 
1st 2nd 3rd 

-----
-----
--------

1. 1. 1. 
2. 2. 2. 

Midday Trip Trip Home 

_:_AMPM -·- AMPM 

- --

Stop Stop 
1st 2nd 3rd 1st 2nd 3rd 

------ ------
------- ~------

--- ------

1. 1. 1. 1. 1. 1. 
2. 2. 2. 2. 2. 2. 

---

Midday Trip Ttip Home 

__ :_AMPM _:_AMPM 

Stop Stop 
1st 2nd 3ni 1st 2nd 3rd 

--- -----
------ ---------
--- ----

1. 1. 1. 1. 1. 1. 
2. 2. 2. 2. 2. 2. 

8. Do you agree, disagree, or have no opinion with respect to the following statementS? (circle one) 

People should be encouraged to use transit. 

Schedule infonnation for transit services is 
readily available. 

Mettorall. is clean and reliable. 

Metrobus is clean and, reliable. 

139 

1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Di_sagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 
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{<uaq reas aseatd) 

Business Reply Mail 
First Class Permit No. 8224 Alexandria. VA 

Postage. Will Be. Paid By Addr~sse.e 

Washington Metropolitan Area Travel Survey 
4660 Kenmore Ave., Suite 1200 
Alexandria, VA 22304 

lulrlulrlullrllnulullrlnlrlu•lrl•lulrlnl•l 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 
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VVI''-'Itii·U .. IUit Ml:lltVI"UUI,\I't '"' .... ' ' •• ,,, ... JII 1\UII,,J,UI' 

Podo~I!IPn Sutvoy lor nololl Sitos 

Excuse mo, I am conducting a lravol suJVoy lor lho Washlnglon Melropolllan Area Transll Aulhorily, Could I ask you a low bliol tiU•Jsliuns? 
StteName: __________________________________________ _ 

locallon ullnlorvlew: --------------------

Observer:------------------- Weather: ---------------------- Oalo: ----------

111 (21 1:1 141 151 (81 171 181 (91 IIOJ 1111' 1121 

llrrlvallln1o Aro y,:u: WlrLtlt yr>Uf How did you Dldyou'l,... '""' "'""' Wharu·wra.t WN dds I low lor lo Wlllll dmo do 
I. S 10pplng l10ma zip r•to __ a car 

~·- t.DIK tu1 """' 
1. An omoo 

dllli """' f,"" oapoct 10 
l!.,E~diiV cork•f u1o: IIVallabiP lar lore CDrtdng 2. Your home hote f (mllotJ 0111107 
3.BIIIIIIeae t .. Drlver raur lrlp7 ~ hotel a. Frlond'a 
4. Employert 2. Puoonger hDIIJII 
5. Oanldng 3; Drvp oil I. Yos ~':0' 4. SIDra 
6. Orhar 

4. Walk 
2. No• s. Dank , ... ,.,.. 6. Ro$11111111111 

5, MolrDIIIII lniiiSOGdon 1. Sci-' 

Whero wm .. ·~· t:"' MIIHiop I. 1111 olllco 
a liar 2. Your han• 

leaving here? a.:Frtend"• 

""""' Clly, building 4. Sllxe 
,rwn• or G.•Oallk 
,110811111 e. 11osrauran1 
fnlotiiOCllan 7. School 

8.,Bus 
7. ,, .. , 

e.l'ldrvpldropo 
oil 

ll.l'lcfqlictrop. 

""' o. OdHif '· llnlnl D. llnfol 
10. Modlaal 10. fl,todlall 
11. lloaldr ll.lloaldl 
dub club 
12. Od10r 12. OdiOI 

Ullgln "llrne: ------ End 'limo: 

1131 1141 

I low wiD you •I low lev Ia 
bs goldng 111111 horn 
dl8ra7 hore? (mResJ 
AulD:, 
1. Driver 
2. rtwangor 
:1. Dropoll 

4. Walk 
6. J.4olronlfl, 
II. Due 
7.1a.l 
•• 011101 

Do you agree, dlsngroe or havo 110 oplninn 
whh raspacl lu lho lollowlng slalomonls? 

1151 1101 1171 (101 

:::cplo IIIOUicf Sdaoduln Moln>oall Ia •• tc.tJtlt»l'li 
lnlonnatlon Ia donn and <kon11 "''~ 

oncourogod 1o 
use lransiL 

roadlly 
avallablo for 

reliable, rollablo. 

pubDO'IrOIISIL 1.~ ... 1.1\,t>ll 
I.·APIIHI 2. lllgmo 2.l'lisng~r•• 
2. Olllagr08 1,1\,r." 3. No Oplr~DII 3. No oplhl 
a. No opinion 2. I lngtPD 

3. No cplnbn 
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WASIIIIlOTOtt Ml;lllOPOUTAII AREA lRAIISIT AUIIIORITY 

VIsitor Suryar l!!f O!lfc:o Silas 

I om conducUng a lravalsurvar lo; lha Washington MalrOpolitan.Aroa lrons~ 1\ullrorhr. Could'! ••~ rou o law Inial qu .. Uons? 

locallon ollnlarvlaw: ----------------

---------------- Woolhor: -----------
Ualo:, _________ _ 

1•1 ,., .., Ill Ill ... ... ,,., 
''" 1111 

·•• war\ ........ d, .. ~ ....... ""'""'- WI•• ••t W:.•••• ......... - .... 'Mud lin .. do _..., ....... It ••• . ::::;.::· """' 
... ~'"" ..... ..,. l :".:T:... tfUit '"'" ~edlfwen L'"'',_" r: .......... t.MDII'ot .... .... ..,.,. ..d ........ eiDI• mn6tg ..... , ....... ~ flllttii&N .... •• ft I Y••1GIM . .,.., .. ~riD: = ..... , ......... . .. , J hlentlt tM~,.n,.... .. ........ '· , ........ .. ,. 1. Ottt• :=.;- ... na, ..... • ..... tlrlpt ..... 

·~~t., :. &.·:;~T' cror ......... • a ... ""'·-· 4 ..... , ..... I. Yet ,..,. "' • o •• '· "'' ...... • n•• ..... , I. No ........ ............ J,"" ,...,,,, e.n .. .-.. ... ...... 4 Wdt ••ecton ' lid .... .. ... - r u., 
•. J.'llto~•ll .. ......,....,. .............. ,,., .. ""' on "" J.lul ........ ....... 

l'luro• .. I.Od.ar ID, IArdl<ol 10 .......... 

"" ll.lholdt ti.Ui1Uh 
c\111 ... b 
U Dthtf u ot• 

Dogln lima:----- End lima: 

1131 11•1 ........ ,... .......... ... ...... 11•1 lam ....... ........... , 
Au .. : 
•. Ut ...... 
: r,.:.,._...-r 
4.WIII ..... -I, lluo 
r. lui 
I, Dol• 

Do rou 11groe. dlsnpro. 
whh raspocllo lha loU. 

I lSI 1111 ....... _ 
CdrHu!o ... 
~·· tncnlll' ..... u..,,_, ··-......... .,, 
puYobOniiL 

ar..:-. ........... :: rr.::" I .... ..,.,n 
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survey lor llolol Silos 

Excuse 11101 1 am conduc;•lng a lrovol survoy lor tho Washlnglon M111ropolilun Arua lronsil Authority. Coukll ask you n low btl11l quosliuns? 

Silo Nama:-----·------------------ location ollnlorvlaw: -----------------------
Obso~or: _____________________ ___ 

Wealher: ------------ Dolo:---------

(II (:>) (3) 

Atrlvalllme loa you Hava you been 
outside dols hotat 

1. An em1•loyae oarUer 10011 Y7 
2. An uvernlghl 
guesl 1. Vas 
·3. Attending 2. No· GolD 
Mtg.IConl. Oueslion 7 
~.Both 2&3 
·&,·Going ID 
·r~siDuronl· 
loungo 
II. Olhor 

(4) 

Whal Uml did 
rou gar,l18ra7 

Bow many 
people In JOUf 
group? 

_ _l_ 

--'--__ , __ 
--'-__ , __ __ , __ 
--'--
--'-__ , __ __ , __ 
--'-
--'-
--'-
--'--

(SJ ,II p41rson used 
MoltOt all 01 bus: 

llow did you gal 
hare? IGI 

I. Own C1U Oid you have a 
2. nental""' ltDI ovallabla lor 
3. Walked r,""' bip lo dta 
~- Maln>nllt tololt 
5. bus 
B. Touilillmo 
1. llalolshunda 
a.Odra< 

All: IDI 191 (101 

171 Wil you bo Whnt dmo.tlll Whera 0(01 you 
gol~outshlo L"'' Npod ID bo goltogl 

Whom we~e /ou Us tetlator ava7 
tollling•lr~~tn todart Chy, buDding 

I low nmr~ rwne or tMtCUtiSl 
city, bultdno 1. v •• "'"'pie wt be In In lor section 
,nmo or naatest 2. tJo.•-Go lo your g10upl 
Inial soc:lkln Ounllon 12 What wno tho 

purpose ol rour 
WhDl Wbt thct blp? 
prnpo11 ot yo,. 1. Wotk ralalod 
blpl 2. Stropp!~ 
1. WO<k rolatod 3. SlglliSOIIng 
2. Shopping ~.Odror 
3. Slgln1110lng 
4' OdiDf __ , __ 

___] _ __, __ 
---1.-

__ , __ _ _J __ __ , __ __ , __ 
--'--

___i,_ ___]_ 
__ , __ 

___i, __ __, ___ 
___]_ 

---1.- ___]_ --'-
---1.- --'--

__ , __ 
---'-- __]_ 

__ , _ __ , __ __ , __ 
--'-

__] _ __, __ __} _ 
--'-

__ , __ 
--'-

---'- __l_ '---.1. _ 
__] __ __, __ __} _ 
__}_ 

__, __ __ , __ 

Oogin limo:------ Etn.l limo:--·-----

1111 

tlow wm I'IJU ba 
gollbtg dt018 r 
1. Own cat 
2. ttuniDI car 
3. woJllod 
4. MaiiOIDll 
5. 8UI 
8. Tullllmo 
7. llotol Shunle 
8, OdMII 

Do you ogroo, dlsagroll 01 ha11o no opinion· with f('nJ•I't·t 
lho lollowlng slalonlonls? 

(121 (Ia) (1~1 1151 

reoplo ohoutd Scho!!Uio llilebotnllls Meoohu• I• 
bo • .-."''led lnlarmadon lo ck!an nnd clean 01111 

111 use Wlllllh. 1oodlly ovollnhlo tollable, teloablo. 
lof public bansh. 

1.1\griiG 1.1\IJfbO I. flp•l'l' 
2 •. 1Jis:tgme I. lip""' 2.t~tnprott 2. l~••n•rn 
3. No opinion 2.011110itl0 3. tlo oplt~on 3, llo l>~lnlun 

3. No oplr~on 
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Washington Metropolitan Area Transit Authority 

600 Fifth Street, N.W .. Washington, D.C. 20001 

(202) 96?-1234 

FEB 1 7 158.9 

Dear Washington Metropolitan Area Building Owner or Manager: 

The Washington Metropolitan Area Transit Authority (Wt4ATA) has 
enlisted the services of JHK & Associates, a transportation engineering 
consulting firm, to conduct a study of travel characteristics around 
several Metrorail stations in the Washington region. Essential to this 
study is development of a data base 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. Some of you may recall that your 
assistance in this type of survey endeavor was also requested in 1986. 
The results in that year provided valuable information to transportation 
planners in understanding relationships among land uses, transit and 
distances between the two. This second round of survey work, in 1989, 
will prov_ide for expanded understanding of these relationships over time. 

The enclosed questionnaires request information from variou~ persons 
in your building about their daily travel patterns. We are seekjng your 
assistance in distributing the questionnaires to these persons 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 patt·(approximately 
four minutes per person) will be worth the effort in our planning for 
better transportation in the Washington Metropolitan Area. 

A representative from JHK & Assoc-iates will return to collect the 
surveys in approximately three days unless you have made other 
arrangements •. we greatly appreciate your cooperation. If you have any 
questions concerning the survey you may contact James Curren of JHK & 
Associates at (703) 370-2411. 

Very!Ju~f yours, ... \ 

/~ ~J2.didl 

144 

Robert A. Pickett 
Acting Director 
Office of Planning 

.... " 
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1M 
netro 

Washington Metropplitan Area Transit Authority 

600 Fifth Street. N.W., Washington, D.C. 20001 

(202) 962-1234 

Dear Washington Metropolitan Area Employer: 

FEB 1 7 1989 

The Washington Metropolitan Area Transit Authority (Wf.1ATA) has 
enlisted the services of JHK & Associates, a transportation engineering 
consulting firm, to conduct a study of travel characteristics around 
several Metrorail stations in the Washington region. Essential to this 
study is development of a data base 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. Some of you may recall that your 
assistance in this type of survey endeavor was also requested in 1986. 
The results in that year provided valuable information to transportation 
planners in understanding relationships among land uses, transit and 
distances between the two. This second round of survey work, in 1989, 
will provide for expanded understanding of these relationships over time. 

The enclosed questionnaires request information from each employee in 
your office about their daily travel patterns. We are seeking your 
assistance in distributing the questionnaires 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 
(approximately four minutes per employee) will be worth the effort in our 
planning for better transportation in the Washington ~ietropolitan Area. 

A representative from JHK & Associates will return to collect the 
surveys in approximately three days unless you have made other 
arrangements. We greatly appreciate your cooperation. If you have any 
questions concerning the survey you may contact James Curren of JHK & 
Associates at (703) 370-2411. 

Ve?jru;; yours, /) . . 

-I'W.ui-A.tdk 
Robert A. Pickett 
Acting Director 
Office of Planning 
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Appendix D: Itesponse llatcs for Self Adminis~red Surveys 

Sl'rE LIST 
Survey/ No. No. No. No. 
CoWtt Surveys Surveys Complete Uec'd Complete Overall 

Offices Date Distributed Returned .Surveys Late %Return %Return 

1701 Pennsylvania Ave. 3/~0/~9 388 146 140 36.08 37.63 
Silver Spring Met.To Ct.r. 3/2?189 300 122 122 40.67 40.67 
Ballston One 3123/89 827 301 301 36.40 36.40 
Bell~Atlant.ic 3116/89 1300 477 456 2 35.08 36.85 
East.·West Towers - North 4126/89 95 33 33 34.74 34.74 
Bethesda· .Metro Center 4105/89 940 228 225 28.94 24.26 
Twinb'rook Office Center 3/15/89 302 158 158 52.32 52.32 
Parklawn 4113/89 3500 588 573 16.37 16.80 
Crystal. Square· 2 4118i89 1200 156 155 12.92 13.00 
Bethesda Office Center 5/11/89 663 401 195 29.41 60.48 

1-' TOTALS 9515 2610 2358 24.78 27.43 
""' Ol 

SUI11ey/ No. No. 
Count Surveys Surveys Percent No. Rec'd Adjusted 

Residential Date Ui!tributed Returned Returned Vacant Q.t!ru Late Percent 

Crystal Square West Apts. 4/18/89 379 82 21.64 22 1 23.03 
Georgian ToweJ:s 3/21/89 864 73 8.45 11 14 8.70 
Twin Towers 3122.189 315 20 6.35 6.35 
Randolph Towers 3/23/89 507 61 12.03 61 3 1 13.80 
Grosvenor House Apts. 3114/89 4.08 36 8.82 50 10.06 
Grosvenor Park I 4104189 399 67 16.79 16.79 
Stoney brook 3/14/89 109 18 16.51 1 16.67 
DeUtany House 3/28/89 276 12 4.35 5 4.4~ 
Crystal Park Condos 4112J89 180 34 18.89 1 18.99 
Crystal Plaza Apartments 4112189 536 94 17.54 22 4 1 18.47 

TOTALS 3973 497 12.51 173 22 2 13.16 
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Grosvenor-Strathmore 

(MJ Washington Metropolitan 
metro Area Transit Authority 

March 2006 

FINAL REPORT 
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Executive Summary 

S. 1 Study Purpose 

The purpose of the 2005 Development Related Ridership Survey was to update a 16-year old 
study conducted by the Washington Metropolitan Area Transit Authority (WMATA) that 
surveyed the travel behavior of persons traveling to and from office, residential, hotel and retail 
sites near Metrorail stations. The 2005 effort sought to determine if modal splits for these land 
uses have changed over time and whether certain physical site characteristics still impact transit 
ridership. In 2005, 49 sites of the land uses listed above plus entertainment venues near 13 
Metrorail stations participated in the study, which was designed to mimic the earlier efforts as a 
way to provide some context for con:parison. 

5.2 Background 

In the 16 years since WMA TA last surveyed development around its rail stations to determine 
how much transit ridership certain land uses generate when placed near rail stations, much has 
changed in the Washington metropolitan region in terms of population growth, the regional 
economy and the built environment. Given these changes, WMA TA determined that the time 
was right to conduct a new survey, modeled on the 1989 survey, to evaluate whether this 
changed environment had affected modal splits at certain types of land uses in Metrorail station 
areas and to determine if certain physical attributes of these land uses impact transit ridership. 

In 1989, stations were organized into three typologies: CBD location, Suburban-Inside the 
Beltway and Suburban-Outside the Beltway. The 2005 effort was designed to update these 
figures based on the changed environment and has generally organized data based upon the same 
typologies. · 

The 1989 study and an earlier 1987 study1 identified a set of statisti:al relationships between the 
distance at which a building (office, residential, retail or hotel) is sited from the rail station and 
the amount of transit ridership it generates. The 2005 effort aimed to assess to what degree these 
relationships were still valid and whether additional variables might also show a Strong 
relationship with transit ridership. Some of the additional variables tested include: quality of the 
pedestrian environment; housing density in the station area; job density in the station area; 
attractiveness of automobile access; and the availability of transit subsidies. 

As in the earlier studies, the 2005 survey targeted high-density commercial office and residential 
sites, retail and hotel sites, as well as a new use, "entertainment" (which for this study's purposes 
was defined as movie theaters), as these are the types of land uses typica:Ily proposed in joint 
development projects. The 2005 study secured participation from 49 sites distributed as shown 
in Table S-1. 

1 In addition to the 1989 Survey, WMATA also conducted a similar survey in 1987. 
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Table S-1 
Final Distribution of Survey Sites by Land Use Type and Station Location 

Station Area Classification 1 Office Residence Retail Hotel Enter. Total 

Ballston I 2 2 1 1 1 7 
Court House I 2 2 - - '- 4 
Crystal City I 2 2 2 2 - 8 
Dunn-Loring 0 -- 1 - -- - 1 
Eisenhower A venue I -- - - - 1 1 
Farragut West c 2 - - - - 2 
Friendship Heights I 2 2 - 1 - 5 
Gallery Place c -- 2 - - - 2 
Grosvenor 0 -- 4 - - -- 4 
King Street I 2 - - - - 2 
New Carrollton 0 1 - - - - 1 
Silver Spring I 3 2 1 1 2 9 
U Street/ African- I 1 I 1 - - 4 
Amer Civil War 
Memorial/Cardozo 
Total 17 18 5 5 4 49 

1 C = CBD; !=Inside Beltway; O=Outside Beltway 

S.3 Summary of Findings 

It is important to note that response rates varied considerably from site to site, and particularly 
with the office surveys. In addition to changes in the physical environment (e.g., greater 
urbanization in rail station areas, increasing suburbanization of outer jurisdictions) over the last 
16 years, the region, like the rest of the nation and even the world, has experienced a change in 
attitude with respect to security (especially in light of the September 11, 2001, attacks) and to 
providing personal information to outside entities. The project team anticipated that potential 
respondents might be reluctant to answer the survey and that property managers might also 
refuse to allow survey efforts to be conducted at their locations. 

These expectations seem to have been borne out in the low response rates at some buildings, 
offices in particular, as well as in the final number of sites agreeing to participate. For the most 
part, at office sites where there was a 'champion' from building management or on-site staff, 
response rates were fairly high. However, without the 'insider assistance,' response rates 
mitered. The project team also found a resistance on the residential side to the hand-delivery of 
survey forms, and on the office management side to even approaching tenants with survey forms. 
Lastly, the project team attempted to secure some federal participation at stations, but was unable 
to do so for a variety of reasons, namely security concerns. For these reasons, the 2005 effort 
faced a number of challenges that only performing the study could have revealed. In the end, the 
process itself yielded a wealth of information to be incorporated into subsequent study efforts. 

Nonetheless, the information gleaned from these sites does provide a good look into the current 
state of travel at sites around rail stations and offer some explanation as to cause and effect. That 

2005 Development-Related 
Ridership Survey 

S-2 Final Report 

ZONING COMMISSION
District of Columbia

Case No. 06-27

57A1



said, there also is sufficient reason for additional, more targeted research to be conducted in 
certain areas to delve more deeply into the reasons for certain modal splits. 

5.3.1 General Observations 

1. 2005 survey results confirmed previous findings that the walking distance between a site and 
the Metrorail station affects transit ridership (see Table S-2). In general, the closer a site is to 
the station, the greater likelihood those traveling to/from or within a site choose Metrorail as 
their travel mode. Based on the survey results, this relationship was stronger for residential 
sites than for office sites. 

Table S-2 
Regression Equation Summary for Office Commute and 

Residential Trips by Distance from Station 

Distance Metrorail Mode share All Transit' Mode Share Auto Mode Share 

(Mile) Office Residential Office Residential Office Residential 
Commute Commute Commute 

0 35% 54% 46% 55% 48% 290A> 
114 23% 43% 30% 45% 66% 41% 
1/2 10% 31% 13% 36% 83% 54% 

Notes: , 1 Includes Metrorail, Metrobus, commuter rail and other transit options. 

2. In urban fringe or outlying locations, residential uses may be more reliable in boosting 
Metrorail ridership than office uses (see Table S-3). Based on the results of the survey, 
outlying office sites tended to produce trips connected with areas outside the core, which 
typically are not well served by transit 

3. At the overall site level, survey results showed that high-density, mixed-use environments 
with good transit access generated higher shares of transit and walk trips-especially midday 
trips from and visitor trips to office sites, than those areas dominated by a single use. 

4. Metrorail continues to remain competitive with the automobile in markets where it provides 
good access and service and has increased its mode slme in the core since 1989. In each 
surveyed land use category, those trips recorded to or from the District, the jurisdiction with 
the greatest number of rail stations and a comprehensive bus network, showed the highest 
rates of Metrorail and transit use. 

5. Overall, when compared to the results of the 1989 Survey, the 2005 results suggest that land 
uses surrounding Metrorail stations are supporting higher transit use than in 1989 (see Table 
S-4). For office sites, the overall average transit share among tre sites was about 93 percent 
greater than the overall average transit share among the 1989 sites. For residential sites, 
transit shares appeared to have changed little. 
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Mode Share 
Office Site Commute 
Metrorail 
Metrobus & Other Transit 
Auto 
Walk & Other 
Residential Sites 
Metrorail 
Metrobus & Other Transit 
Auto 
Walk & Other 

Table S-3 
Office Commute and Residential Mode Share 

by Concentric Location Typology 

CBD Inside the Beltway 

63% 21% 
12% 9"/o 
21% 66% 
5% 6% 

50% 43% 
6% 6% 
18% 39"/o 
26% 14% 

Table S-4 

Outside the Beltway 

8% 
3% 
89"/o 
00/o 

31% 
1% 

62% 
6% 

Comparison of Transit Share Results from 2005 & 1989 Surveys 

Transif Share Range Transit Share Average 
' Land Use Type 

2005Survey 1989Survey 2005Survey 1989Survey % 

Office: Commute 8%-76% 8%-50% 34% (17 locations) 17.6% (iO locations) 
Residential 17%"- 67% 30%-74% 45% (18 locations) 46.2% (1 0 locations) 
Retail 19%-57% 34%-56% 37% (5 locations) 44.2% (8 locations) 
Hotel 12%-51% 11%-38% 31% (5 locations) 25.2% (H) locations) 
Entertainment 13%-44% N/A 32% (4locations) N/A 

Notes: 1 Transit mode share includes Metrorail, Metrobus and Other Transit. 
2 The 17% figure is from a site converting its apartments to condominiums, and is an outlier. The next 
lowest end of the range is 32%. 
3 This figure may be skewed due to the low figure reported from the site converting its apartments to 
condominiums. 

5.3.2 Land Use Specifics 

Chanae 
93% 
-3%~ 

-16% 
23% 
N/A 

For each land use type, survey results were tabulated to display frequencies and regression 
analyses wete performed to test the strength of relationships between transit ridership and certain 
independent variables. A summary of the frequency results follows: 

Office (17 sites; 15 percent response rate) 
• 25 percent of all workplace survey respondents use Metrorail to commute to work. 
• 44 percent of District residents responding to the workplace survey used Metrorail to 

commute to work. This figure exceeds the auto mode share for District residents, which 
was 41 percent. District residents accounted for only 14 percent of all survey responses, 
but accounted for more than 25 percent of all Metrorail commute trips. 
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• 16 percent of Arlington County residents responding to the workplace survey reported 
using the 'walk or other' mode to commute to and from work. 

• 76 percent of workplace survey respondents who have no vehicle at their disposal use 
transit to commute; 63 percent of those used Metrorail. 31 percent of single-vehicle 
households use transit to commute; 28 percent of those use Metrorail. 

• The sites with the highest midday Metrorail and walk trips are sites located in areas with 
a solid mix of office, retail and eating establishments. 

• Visitors to the 13 office sites that allowed interviews used Metrorail 15 percent of the 
time and used the 'walk/other' mode 22 percent of the time. 

• Office sites on the low end of the transit share scale in 2005 are located in areas with 
good auto access and ample parking. On the high end, survey results show that ttailsit 
mode shares have grown in the inner areas-where traffic congestion is high, highway 
access limited and parking is constrained. 

Residential (18 sites; 12 percent response rate) 
• On average, 45 percent of all trips from these sites used transit. 
• 55 percent of all work or school trips used Metrorail. 
• 67 percent of trips to the District were made on Metrorail. 
• 73 percent of zero-vehicle households and 42 percent of single-vehicle households used 

transit for their reported trips; 66 percent of zero-vehicle households and 40 percent of 
single-vehicle households used Metrorail as their travel mode. 

• Residents living in areas with comparatively higher density housing and dense street . 
networks are less likely to use their car, and more likely to use transit and Metrorail. 

Retail (5 sites) 
• 1,300 survey respondents. 
• 36 percent of retail site patron and employee respondents used transit to access the site; 

28 percent of those used Metrorail. 
• 28 percent used the walk/other mode 

Hotel (5 sites) 
• 1~7 survey respondents. 
• 35 percent of respondents used transit to access the site; 30 percent of those used 

Metrorail. 

Entertainment (Movie Theaters) (4 sites) 
• 97 4 survey respondents 
• 28 percent used transit; 20 percent of those used Metrorail 

5.4 Conclusions and Policy Considerations 

The 2005 Development Related Ridership Survey effort :rrovides a starting point for renewed 
efforts to analyze the travel characteristics of development around Metrorail stations. Despite 
some challenges related to privacy and security, this latest study provides a useful update to the 
past work, confirming some historic findings and pointing to some new findings regarding transit 
ridership. However, study findings also bring to light some areas where the process and data 
could be improved, and raise some questions as to the considerations and implications of 
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WMATA joint development opportunities. These are presented below. That said, the base 
provided herein gives WMAT A a place from which to determine its next steps. 

5.4.1 Potential Study Improvements 

Increased Sample Size - Greater Statistical Significance 

The fndings from this study should help guide WMA T A decision-making with respect to its 
joint development program and overall station-area planning. However, given that the unit of 
analysis for this study is at the site level, the survey sample size is admittedly small. Collecting 
more detailed data for station areas throughout the WMA TA system could result in effective 
increases in the sample size and could create a more robust data set. In particular, a program 
focusing on federal sites might prove useful as the region supports an extensive federal 
workforce, but this study was unable to attract specific federal participation. 

Weekend Data 

Local jurisdictions already have suggested that having weekend ridership data would be useful. 
There has been a noticeable increase in transit ridership on weekends. Collecting weekend 
station area transit use data could help WMA TA assess the implications of increased weekend 
service on operations and service planning, maintenance programs and capital spending. 

Parking Pricing 

Additionally, this effort was unable to adequately address the issue of parking pricing as it relates 
to workplace transit ridership in Metrorail station areas, as so many variables must be evaluated. 
For example, at the site level, each employer rna y have a different parking subsidy policy; at the 
station level, parking of varying price levels, availability and distance may be available to 
employees. Research focusing on this issue may also add to the tools at WMATA's disposal. 

5.4.2 Questions Raised 

Finally, the current study findings raise questions for WMATA with respect to a number of 
interesting and potentially important policy matters. For example, WMA TA has significant 
unused capacity on outbound railcars in the peak-period. The system as a whole would benefit 
from increased utilization of this essentially "free" capacity, and office uses at suburban stations 
could help achieve this goal. To that end, there may be public policy benefits to encouraging 
office development at suburban rail stations as a complement to residential development, striking 
a balance between uses. The question raised is, what steps must be taken to raise the transit 
mode share for transit-proximate office space in suburban settings? More detailed survey 
information linked to site design and transit use characteristics of different office labor markets 
(e.g., federal, IT, financial services, biotechnology, back-office support, etc.) could help 
WMATA and others better understand the implications and opportunities presented by 
alternative development scenarios, and what steps could be taken to raise transit mode shares in 
suburban office settings. 

Additionally, the 2005 Development Related Ridership Survey data continue to point to the 
question of how WMATA best meets the access needs of those residents who wish to use 
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Metrorail but are located in outlying or low-density areas, while maximizing the use of its station 
areas. For example, can bus service improvements, car-sharing arrangements or bicycle facility 
enhancements offer alternatives to those who currently drive to a rail station, freeing up some 
demand for parking? Additional research could tease out the variety of reasons why some 
Metrorail riders drive to stations and begin to classify those reasons and address them through 
targeted planning efforts. 

These and other questions merit additional research and analysis. It is possible that WMATA's 
ongoing planning work program could provide opportunities to incrementally address these and 
related questions. Refinements and supplements to the findings from this study will be presented 
as they are developed through this work program. 
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1. Introduction 

It has been 16 years 1 since the Washington Metropolitan Area Transit Authority (WMA TA) last 
surveyed development around its rail stations to determine how much transit ridership certain 
land uses generate when placed near rail stations. Since that time much has changed in the 
Washington metropolitan region in terms of population growth, the regional economy and the 
built environment. Given these changes, WMA T A determined that the time was right to conduct 
a new survey, modeled on the 1989 survey, to evaluate whether this changed environment had 
affected modal splits at development around rail stations and to determine if any factors related 
to the nature of development at a station impacts ridership. Accordingly, WMATA enlisted the 
services of Parsons Brinkerhoff to conduct the survey and prepare the report. 

In 1989, stations were organized into three typologies based on their concentric locations from 
the Metropolitan urban core: (1) central business district (CBD) location; (2) suburban-inside the 
Beltway; and (3) suburban-outside the Beltway. Transit mode shares for office sites near rail 
stations ranged from an average high of 50 percent at CBD locations to an average low of 8.5 
percent at Suburban-Outside the Beltway locations. Residential sites showed mode shares 
ranging from an average high of 60 percent at Suburban-Inside locations and an average low of 
33 percent at Suburban-Outside locations. The 2005 effort was designed to update these figures 
using the same typologies. Since 1989, however, the urban environment has changed. There has 
been a notable increase in densities surrounding a number of Metrorail stations, as well as an 
increase in suburb-to-suburb commuting. 

The 1987 and 1989 studies also found a relationship between the distance at which a building 
(office, residential, retail or hotel) is sited from the rail station and the amount of transit ridership 
it generates. The 2005 effort sought to determine if this relationship still bears out and if there 
are additional variables that also might show a strong relationship to transit ridership. Some of 
the additional variables tested include: quality of the pedestrian environment, housing density in 
the station area, job density in the station area, attractiveness of automobile access, and the 
availability of transit subsidies. 

Similar to the earlier studies, the 2005 survey targeted high-density commercial office and 
residential, retail and hotel sites, as well as a new use, "entertainment" (which for this study's 
purposes was defined as movie theaters), as these are the types of1and uses typically proposed in 
joint development projects. The 2005 study secured participation from 49 sites distributed as 
shown in Table 1. 

It is important to note that response rates varied considerably, particularly with the office 
surveys. One possible reason is that many in the Washington Metropolitan region, like the rest 
of the nation and even the world, have experienced a change in attitude with respect to security 
(especially in light of the September 11, 2001 attacks) and to providing personal information to 
outside entities. The project team anticipated reluctance from potential respondents vis a vis 
answering the survey questions as well as possible refusal to participate on the part of building 
management. These expectations seem to have been borne out in the low response rates at some 

1 WMATA conducted two studies, the first in 1987 and the second in 1989, examining how certain development 
near Metror~il stations affect Metrorail ridership and other mode share characteristics. 
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buildings, offices in particular, and in the final number of sites agreeing to participate. For the 
most part, at office sites where there was a 'champion' from building management or on-site 
staff, response rates were fairly high. However, without the 'insider assistance,' response rates 
faltered. The project team also found a resistance on the residential side to the hand-delivery of 
survey forms, and on the office management side to approaching tenants with survey forms. 
Lastly, the project team attempted to secure some federal participation at stations, but was unable 
to do so for a variety of reasons, namely security concerns. For these reasons, the 2005 effort 
faced a number of challenges that only performing the study could have revealed. In the end, the 
process itself yielded a wealth of information to be incorporated into subsequent study efforts. 

Table 1 
Final Distribution of Survey Sites by Land Use Type and Station Location 

Station Area 
Typology 

Classification 

Ballston I 
Court House I 
Crystal City I 
Dunn-Loring 0 
Eisenhower Avenue I 
Farragut West c 
Friendship Heights I 
Gallery Place c 
Grosvenor 0 
King Street I 
New Carrollton 0 
Silver Spring I 
U Street/African- I 
Amer Civil War 
Memorial/ Cardozo 
Totai 

Notes: C: CBD location 
I: Inside the Beltway 
0: Outside the Beltway 

omce 

2 
2 
2 

2 
2 

2 
1 
3 
1 

17 

Residence Retail Hotel Enter. Total 

2 I I I 7 
2 4 
2 2 2 8 
1 1 

I 1 
2 

2 1 5 
2 2 
4 4 

2 
1 

2 1 1 2 9 
1 1 4 

18 5 5 4 49 

Nonetheless, the information gleaned from the office sites agreeing to participate in the study, as 
well as the residential sites, does provide valuable information about the current state of travel at 
sites around rail stations and offer some explanation as to cause and effect. That said, there also 
is sufficient reason for additional, more targeted research to be conducted in certain areas to 
delve more deeply into the reasons for certain modal splits. 
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2. Survey Site Selection 

The project team guiding the study process included members from WMA T A's Offices of 
Business Planning & Project Development, Property Development & Management and Financial 
Management, as well as planners and staff from Parsons Brinkerhoff and its !lib-contractor, 
Diversity Services, Inc. The team first identified Metrorail station areas for study, then identified 
actual sites to survey. The project team then worked to secure permission from the selected 
office, residential, retail, hotel and entertainment sites to conduct the surveys. 

Metrorail stations were selected based on certain characteristics of their surrounding 
environment and land uses. One important consideration for the study was to include some 
stations located in areas with densities, mix, urban design and streetscape similar to expected 
future joint, private, or government developments near Metrorail stations. Therefore, some 
stations were selected specifically because they are located in areas thought to be good examples 
of transit-oriented development (TODi. However, for comparative purposes, several other 
station types also were examined and included stations in metropolitan fringe, midpoint or 
outlying locations. In addition, all five Metrorail lines and six political jurisdbtions containing 
rail stations were represented among the selected stations. Lastly, in order to make possible 
some longitudinal comparison with the earlier studies, the project team also considered whether 
the station area was surveyed in the 1989 study. 

Survey sites were selected using criteria consistent with the earlier studies and distributed to , 
ensure adequate response rates. In addition to those criteria, certain principles were developed to 
guide decisions about the distribution and selection of survey buildings and sites for the study. 
For instance, because joint development proposals tend to be weighted toward office and 
residential uses, a greater number of these sites were selected at the expense of retail, hotel and 
entertainment sites. Also, where there was a choice, sites located in station areas with TOD 
characteristics, or areas with designs and densities that WMA TA would like to replicate with its 
joint development projects were chosen instead of sites without TOD characteristics. Local 
jurisdiction staff and other local organizations provided building/site candidate lists to project 
staff, who then contacted site managers to ask if they would be willing to participate in the study. 
A number of site managers declined to participate and project staff then contacted managers at 
other sites in the same station area. Initially, the plan was to survey a total of 55 sites, but due to 
such refusals, only 49 sites participated in the project. 

These 49 sites were distributed among 13 station areas (see Figure 1}. Figures 2 through 13 
show the locations of these sites relative to the stations. An asterisk appears next to those sites 
that were surveyed in 1989. 

2 Although there is no one definition ofTOD, WMAT A defines it as "projects near transit stops which incorporate 
the following smart-growth principles: reduce automobile dependence; encourage high shares of pedestrian and 
bicycle access trips to transit; help to foster safe station environments; enhance physical connections to transit 
stations from surrounding areas; and provide a vibrant mix ofland-use activities." 
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Ballston (7 sites) -see Figure 2 
• Ballston Om (office)* 
• 3 Ballston Plaza (office) 
• Randolph Towers (residential)* 
• Lincoln Towers (residential) 
• Ballston Common (retail)* 
• Holiday Inn Arlington (hotel) 
• Regal Cinemas (entertainment) 

Court House (4 sites) -see Figure 3 
• 2100 & 2200 Clarendon Drive (office) 
• Courthouse Tower (office) 
• Arlington Courthouse Plaza (residential) 
• Courtland Towers (residential) 

Crystal City (8 sites) -see Figure 4 
• Crystal Park Four (office) 
• Crystal Square 2 (office)* 
• Crystal Square Apartments (residential)* 
• Crystal Plaza Apartments (residential)* 
• Crystal Plaza Shops (retail)* 
• Crystal City Shops North (Underground) (retail)* 
• Crystal Hyatt Regency (hotel)* 
• Crystal Gateway Marriott (hotel) 

Dunn-Loring-Merrifield (1 site) -see Figure 5 
• Merrifield Village (residential) 

Eisenhower A venue (1 site) -see Figure 6 
• AMC Hoffinan Theaters (entertainment) 

Farragut West (2 sites) -see Figure 7 
• 1701 Pennsylvania A venue (office)* 
• 1634 I Street (office) 

Friendship Heights (5 sites) -see Figure 8 
• 2 Wisconsin Circle (office) 
• Chevy Chase Plaza (office) 
• Highland House West (residential) 
• North Park Apartments (residential) 
• Embassy Suites Chevy Chase Pavilion (hotel) 

Gallery Place-Chinatown (2 sites) -see Figure 9 
• The Lansburgh (residential) 
• Meridian at Gallery Place (residential) 
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Grosvenor-Strathmore (4 sites}-see Figure 10 
• Avalon at Grosvenor Station (residential) 
• Grosvenor House Apartments (residential)* 
• Grosvenor Park I (residential)* 
• Stoneybrook (residential)* 

King Street (2 sites) -see Figure 6 
• King Street Station (office) 
• 333 John Carlyle (office) 

New Carrollton (1 site) -see Figure 11 
• 8400 Corporate Drive (office) 

Silver Spring (9 sites) -see Figure 12 
• 8720 Georgia A venue (office) 
• Metro Plaza 1 (office) 
• 8380 Colesville Road (office) 
• Twin Towers (residential)* 
• Georgian Towers (residential)* 
• Silver Spring Plaza Neighborhood Center (retail) 
• Holiday Inn Silver Spring (hotel)* 
• The Majestic 20 (entertainment) 
• AFI Silver Theater (entertainment) 

U Street/African American Civil War Memorial/Cardozo (3 sites) -see Figure 13 
• Reeves Center (office) 
• Summit Roosevelt (residential) 
• U Street (12th to 15th Street) (retail) 

More detailed information about the station and site selection process can be found in Appendix 
A. 
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