
Analysis 

As with office and residential 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 last stop for the retail patron._ Due 

to the unique character of Union Station a more detailed analysis "."as undertaken and 

is p~ted here. 

Results 

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

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

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

This is significantly better than was found when the first 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 s~dy The Underground at Crystal City had a 

disappointing transit mode share (18.6%), 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 point due to the fact that mode 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 near a Metrorail station. 

Another impo~t finding· is that the retail sites appear to be attracting higher 

transit mode · shares than office sites at the s~e Metrorail station. Thls 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 ·2s. Mode Share by Location of Last Stop 

Retail Fairfax Arling. Other P.G. Mont. Other 
Location Mode D.C. County County AleL VU'ginia County County Maryland ~ Totals -.-.-
The Auto 37.0% 46.6% 19.6% 62.6% 42.9% 57.1% 25.0% 68.8% 38.6% 33.7% 
Under- Transit 59.3 64.5 33.6 37.6 28.6 28.6 66.7 35.S 80.8 42.4 · 
Ground Other 3.7 0.0 46.7 0.0 28.6 14.3 8.3 6.9 . 30.8 28.9 

Total · ·21.2 8.6 42.0 6.8 2.7 2.7 4.7 6.7 5.1 100.0 

Crystal Auto 29.8 84.6 82.1 87.5 71.4 100.0 86.4 56.3 62.5 47.7 
Plaza Transit 65.9 16.4 32.1 60.0 14.8 0.0 68.6 43.8 33.S 42.6 
Shops Other 4.9 0.0 35.7 12.6 14.8 0.0 0.0 0.0 4.2 9.8 

I 
Total 26.8 8.6 18.3 5.2 4.6 8.8 7.2 10.5 15.7 100.0 

O'I Ballet.on Auto 32.1 68.8 67.6 68.8 56.8 75.0 66.7 53.8 71.4 53.8 ""' Common Transit 64.1 18.8 81.2 26.0 18.9 25.0 38.8 46.7 14.8 36.6 
Other 8.8 12.5 11.2 6.3 24.3 o.o 0.0 0.0 14~3 10.1 
Total 24.6 10.1 39.4 5.0 11.7 1.8 0.9 4.7 2.2 100.0 

Bethesda Auto 27.5 100.0 16.7 100.0 100.0 38.3 41.4 48.0 12.5 88.6 
Metro Transit 70.6 0.0 50.0 0.0 o.o 66.7 25.7 44.0 87.5 42.7 
Center Other 2.0 0.0 88.3 0.0 0.0 · 0.0 82.9 8.0 60.0 18.7 

Total 29.8 1.2 3.6 1.2 2.8 1.8 40.9 14.6 4.7 100.0 

Mazza Auto 31.9 100.0 25.0 100.0 100.0 100.0 44.4 84..6 66.8 89.6 
Gallerie Transit 61.1 0.0 75.0 0.0 -0.0 o.o 55.6 37.9 12.5 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 · 17.5 18.8 10.4 100.0 
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Retail 
IAcation Mode D.C. 

Hecht'a Auto 12.i 
Metro Transit 45.9 
Center Other 42.0 

Total 86.2 

Union Auix> 19.7 
Station Transit 48.6 

Other 31.7 
Total 52.8 

·The Shops Auto 12.7 
Transit 45.8 
Other 42.0 
Total 80.2 

-Table 23. Mode Share by Location of Last Stop 
(Continued) 

F'.mfax Arling. Other P.G. Mont. 
County County AleL Vmrinia County County 

0.0 0.0 38.8 100.0 100.0 0.0 
100.0 100.0 66.7 0.0 0.0 100.0 

0.0 0.0 0.0 0.0 0.0 0.0 
1.0 1.9 1.4 0.5 0.5 1.9 

55.6 12.5 60.0 54.6 100.0 22.7 
44.4 50.0 25.0 · 45.5 0.0 68.2 
o.o 87.5 25.0 o.o 0.0 9.1 
8.3 5.9 1.5 4.1 0.4 8.2 

50.0 0.0 50.0 0.0 0.0 
o.o 87.5 50.0 100.0 100.0 

50.0 12.5 0.0 o:o o.o 
1.1 4.3 0.0 4.3 0.6 2.1 

Other 
Maryland Other Totals 

37.5 0.0 13.3 
62.5 66.7 49.6 
0.0 38.3 37.1 
8.8 2.9 100.0 

26.5 16.7 28.4 
58.8 78.S 53.5 
14.7 10.0 . 23.0 

12.6 11.2 100.0 

25.0 20.0 14.4 
75.0 70.0 50.3 
. o~o 10.0 85.S 

2.1 5.3 100.0 

Note: For each jurisdiction, the percentage of trips by mode share is indicated in the rows labeled "auto," "transit," and "other." These total vertically 
ix> 100%. The overall mode for each retail .location is shown in the colwml8 labeled "total." For each retail location, the row labeled "total" indicates 
the percentage of trips from each jurisdiction. This row totals horizontally. 



Table 24. Summary of Transit Mode Share - Retail 

Number Percent. Percent 
of Transit Transit 

Bit.ea Ramm Avex:aga 

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 84.4% - 55.8% 44.2% 
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Table 25. Mode Share by Purpose for Trips to and from Retail Sites 

Retail · Other 
Total 

Summm 
Site Purpose Auto Rail Bus Walk Taxi Amtrak Mode % Auto % Transit 

The Shopper 27.9% 37.2% 7.6% 22.1% 1.2% 0.0% 4.1% 100.0'J, 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 15.4 0.0 0.0 0.0 100.0 30.8 53.8 

Other 32.9 27.1 5.8 27.7 2.6 0.0 3.9 100.0 32.9 32.9 

Crystal Shopper 33.3 47.6 0.0 16.7 0.0 0.0 2.4 100.0 33.3 47.6 
PJaza Employee 47.6 39.4 6.9 6.3 0.0 0.0 0.0 100.0 47.5 46.S 
Shops Restaurant 54.6 27.8 0.0 18.2 0.0 0.0 0.0 100.0 54.5 27.3 
Center Other 42.4 30.5 0.0 23.7 0.0 0.0 3.4 100.0 42.4 30.5 

(71 
Ballston Shopper 64.4 21.7 5.3 8.0 0.6 0.0 0.0 100.0 64.4 26.9 O'.l 

_C~mmon Eplployee 47.1 33.7 4.8 10.6 0.0 0.0 3.8 100.0 47.1 38.5 
Restaurant 50.0 18.4 3.9 27.6 ' 0.0 0.0 0.0 100.0 50.0 22.4 
Other 34.4 56.3 0.8 7.0 0.0 0.0 1.6 100.0 34.4 57.0 

Bethesda Shopper 61.9 35.7 2.4 0.0 0.0 0.0 0.0 100.0 61.9 38.1 
Metro Employee 59.1 31.8 4.5 4.6 0.0 0.0 0.0 100.0 69.l 36.4 
Cent.er Restaurant 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 50.0 

Mazza Shopper 43.9 40.4 4.7 11.1 0.0 0.0 0.0 . 100.0 43.9 45.0 
Gallerie Employee 30.0 66.7 10.0 0.0 3.3 0.0 0.0 100.0 30.0 66.7 

Restaurant 18.8 43.8 18.8 28.8 0.0 0.0 0.0 100.0 18.8 62.6 
Other 37.5 37.5 2.8 19.4 0.0 0.0 2.8 100.0 37.5 40.3 
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Table 25. Mode Share by Purpose for Trips to and from Retail Sites 
(Continued) 

Retail Other Surnmary 
Site Purpose Auto Rail Bus Walk Taxi Amtrak ~ ~ % Auto . % Transit 

Hecb.t's. Shopper 12.5 25.9 18.5 40.7 2.8 0.0 0.0 100.0 12.5 44.4 
Metro Employee 20.0 60.0 20.0 0.0 0.0 0.0 0.0 100.0 20.0 80.0 
Cent.er Restaurant 12.5 87.5 0.0 0.0 0.0 0.0 0.0 100.0 12.5 87.5 

Other 4.0 26.0 12.0 54.0 2.0 0.0 2.0 100.0 4.0 38.0 

Union Shopper 24.6 39.8 5.9 18.6 5.1 2.5 8.4 100.0 24.6 · 48.S 
Station Employee 81.8 81.8 25.0 6.8 0.0 6.8 0.0 100.0 SLS 62.6 

Restaurant ,32.1 22.6 17.9 25.0 0.0 2.4 0.0 ioo.o 32.1 42.9 
Other 18.6 28.5 18.1 12.1 6.0 20.1 2.7. 100.0 18.6 61.7 

The Shops 
?f> 

20.9 34.8 100.0 20.9 48.7 Shopper t (,' 13.9 24.1 4.4 0.0 1.9 
Employee 1<; ,.,,,h(· 18.2 · 55.8 28.9 0.0 2.6 0.0 o.o 100.0 18.2 84.2 
Restaurant~ ✓., 0.0 21.2 6.1 69.7 8.0 0.0 o.o 100.0 0.0 27.8 
Other 8.3 22.0 27.5 34.9 6.4 0.0 0.9 100.0 8.8 49.6' 

Note: For each retail location, the mode split is given for each trip ptqpOSG. In the columns labeled "summary," transit includes r:ai), bus, 
adAmtrak. . 
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Table 26. Retail Surveys 
Respondents Opinions by Mode of Travel 

Qlp: People should be encouraged to use transit. 

Mode of Travel 
,,, 

Question Auto Transit Walle Other Subtotal 

Agree 544 (88.9%) 702 (92.9%) 265 (90.4%) 26 (92.9%) 1537 (91.0%) 
Disagree 30 (4.9) 15 (2.0) 9 (3.1) 0 (0.0) 54 (3.2) 
No Opinion 86 (5.9) 85 (4.6) 18 (6.1) 2 (7.1) 91 (5.4) 
Not Answered 2 (0.3) 4 (0.5) 1 (0.3) 0 (0.0) 7 (0.4) 

Total 612 (100.0) 756 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 

Q16: Schedule information is readily available for transit. 

Mode of Travel 

Question Aut.o Transit Walk Other Subt.otal 

Agree 425 (69.4%) 601 (79.5%) 209 (71.8%) 22 (78.6%) 1257 (74.4%) 
Disagree 113 (18.5) 117 (15.5) 59 (20.1) 2 (7.1) 291 (17.2) 
No Opinion 70 (11.4) 35 (4.6) 24 (8.2) 4 (14.3) 188 (7.9) 
Not Answered 4 (0.7) 3 (0.4) 1 (0.3) 0 (0.0) 8 (0.5) 

Total 612 (100.0) 756 (100.0) 298 (100.0) 28 (100.0) 1689 (100.0) 

Missing 
· Values Total 

24 (88.9%) 1561 (91.0%) 
1 (3.7) 55 (3.2) 
1 (3.7) 92 (5.4) 
1 (3.7) 8 (0.5) 

27 (100.0) 1716 (100.0) 

Missing 
Values Total 

28 (85.2%) 128Q (74.6%) 
1 (8.7) 292 (l,,'/...0) 
2 (7.4) 136 (7.9) 
1 (3.7) .···9 (0.5) 

27 (100.0) 1716 (100.0) 
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Table 26. ltetail Surveys 
Respondents OpinioQ by Mode of Travel 

Qlp: People should be encouraged to use transit. 

Mode of Travel 

Question Auto Transit Walk Other Subtotal 

Agree 544 (88.9%) 702 (92.9%) 265 (90.4%) 26 (92.9%) 1537 (91.0%) 
Disagree 30 (4.9) 15 (2.0) 9 (3.1) 0 (0.0) 54 (3.2) 
No Opinion 86 (5.9) 85 (4.6) 18 (6.1) 2 (7.1) 91 (5.4) 
Not Answered 2 (0.3) 4 (0.5) 1 (0.8) 0 (0.0) 7 (0.4) 

Total 612 (100.0) 756 (100.0) 298 (100.0) 28 (100.0) 1689 (100.0) 

Q16: Schedule information is readily available for transit. 

Mode of Travel 

Question Auto Transit Walk Other Subtotal 

Aaree 425 (69.4%) 601 (79.5%) 209 (71.8%) 22 (78.6%) 1257 (74.4%) 
Disagree 118 (18.5) 117 (15.5) 59 (20.1) 2 (7.1) 291 (17.2) 
No Opinion 70 (11.4) 35 (4.6) 24 (8,.2) 4 (14.8) 188 (7.9) 
Not Answered - 4 (0.7) 3 (0.4) 1 (0.3) 0 (0.0) 8 (0.5) 

Total 612 (100.0) 756 (100.0) 293 (100.0) 28 (100.0) 1689 (100.0) 

Missing 
Total · Values 

24 (88.9%) 156i (91.0%) 
1 (3.7) 55 (3.2) 

1 (3.7) 92· (5.4) 

1 (3.7) 8 (0.5) 

27 (100.0) 1716 (100.0) 

Missing 
Values Total 

23 (86.2%) 128Q (74.6%) 
1 (3.7) 292 (l,,"1,J>) 
2 (7.4,J 185 &.9) 
1 (3.7) .· '9 (0.5) 

27 (100.0) 1716 (100.0) 
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Ql7: Metrorail is clean and reliable. 

Question Auto 

Agree 544 (88.9%) 
Disagree 18 (2.9) 
No Opinion 47 (7.7) 
Not Answered 3 (0.5) 

Total 612 (100.0) 

QlS: Metrobus is clean and reliable. 

Question Auto 

Agree 251 (41.0%) 
Disagree 115 (18.8) 
No Opinion 242 (39.5) . 

Not Answered 4 (0.7) 

Total 612 (100.0) 

Table 26. Retail Surveys 
Respondents Opinions by Mode of .Travel 

(Continued) 

Mode of Travel 

Transit Walk Other Subt.otal 

701 (92.7%) 268 (91.5%) 22 (78.6%) 1535 (90.9%) 
13 (1.7) 7 (2.4) 0 (0.0) 88 (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) 

756 (100.0) 293 (10().0) 28 (100.0) 1689 (100.0) 

Mode of Travel 

Transit Walle Other Subt.otal .., 

325 (43.0%) 122 (41.6%) 10 (35.7%) 708 (41.9%) 
210 (27.8) 72 (24.6) 8 (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) 7 (0.4) 

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

Missing 
Total Values· 

21 (77.8%1 1556' · (90.7%) 
0 (0.0) 88 (2.2) 

5 (18.5) 113 (6.6) 
1 (3.7) 9 (0.5) 

27 (100.0) 1716 (100.0) 

Missing 
Values Total 

9 (38.8%) 717 (41.8%) 

0 (0.0) 400 . (23.S) 

17 (63.0) 691 (34.4) 
1 (8.7) 8 (0.5) 

27 (100.0) 1716 (100.0) 

Note: Not answered refers to people who specified their mode of travel but do not answer the question. Missing values refer to people who 
answered the question but did not specify their mode of travel. 
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. ; As more studies are completed in the future, trend analysis may define this 
-.;~. . 

· ·,, better. ' .. J> 
oaiisbare is presented by purpose in Table 25. The transit mode share for 
·"':x'· . 

··· '\S : higher than the transit mode share found at the office sites in the 

station area A similar geographic distribution of patrons was found as 

j_the office sites. This suggests that people chose their shopping location 

..: ~y are familiar _with based on their daily work ~ps. 

·:_,, 23 illustrates the purpose of mid-day transit trips to the retail areas as 

_\ .origin of trips based on the last stop reported. It is interesting to note 

,r·a little over a third of trips are for the purpose of shopping. This is 

.-·, ly · lower than in the evenings or on a weekend. Less than half the reported 

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

"· magnitude of linked trips as found among auto users which is somewhat 

cy· to the excuse given by map.y auto users for not using transit. That is, 

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

_ 1:Jponses to the attitudinal questions were similar to those for office and 

:t . . sites and are presented in Table 26 . 
. ; ·- ., 

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

· e in the metropolitan area acting as a multi-modal transfer point for trips up 
f 

the east coast via Amtrak, com.muter rail (MARC), a Metrorail station, a 

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

&+; ~There w~re three components to the data collection at Union Station. First, 

· ~ uilding was cordoned off and pedestrians entering and exiting the building 

.WF d by 15 minute intervals for each entrance. Second, a secondary cordon 

·•.·.·pedestrians entering or exiting the Amtrak arrival/. departure lounge area 

~~terviews were cond~cted for the ful! counting ·period of 10:00 AM to 6:00 PM. 

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

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

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

. :'!?n Station, the hourly arrival and departure rates by 15 minµte increments 

":fi! __ .Figure 24. Figure 25 show~ the arrival and departure rates for the Amtrak 

area. Approximately 67% of all persons entering Union Station enter 

75 



the Amtrak arrival departure area, or putting it the other way around, 43% are visitors, 

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

The Union Station Metrorail stop had approximately 26,000 patrons for the same 

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

The arrival and departure rates for the Metrorail station are shown in Figure 26. The 

Metrorail station was considered outside of Union Station, therefore, it was counted 

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

exit Union 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 interesting to note that arrival by car accounts for less than one third of all trips 

to or from Union Station. 

Figure 29 illustrates the expenditures by patrons at Union 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 hour 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 represent.a 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 for study were full service hotels ranging in size from 88 

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

Conference/meeting 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 hoteis 

surveyed in the first study were repeated in this study. 

Data Collection 

Data were collected at hotel sites using a pedestrian-based survey to gather 

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

generation rates. The format and procedures employed were very similar to those used 

for retail sites. The objectives were: 
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Table 27. Union Station 

Counting Period: 10:00 AM - 6:00 PM 

Peak Hour: 12:30 PM - 1:30 PM 
(Metrorail: 4:30 PM - 6:30 PM) 

Total Number of Persons: 
IN OUT 

Counting Period 
Union Station 23,817 19,799 
Amtrak 13,876 11,279 
Metrorail 13,561 12,634 

• Approximately 9% of visitors park in the parking structure 

• Approximately 57% of visitors enter the Amtrak arrival/departure area 

Average (mean) Expenditure: 

Parking Costs: 

$22.00 

$1.50/hour 
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Table 28. Site Characteristics of Hotels 

Distance No. 
Metrorail to Guest GSF Con£ 
Station Hotel Station {ft..} Rooms Space 

Metro Center JW Marriott (2)1 1300 773 28,360 

Hyatt Grand (3) 500 907 60,000 

Rosslyn Hyatt Arlington (45) 300 803 6,020 

Crystal City 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 

Twinbrook Holiday Inn- 400 315 850' 
Crowne Plaza (38) 

Union Station Phoenix Park (43) 900 88 150' 

Silver Spring Holiday Inn (19) 2500 227 

1 Numbers in parentheses refer to location maps in Figures 2 to 13. 
1 Total parking for project. 

ResU 
Lounge 
Seats 

450 

330 

350 

594 

· No. 
Parking Parking Year 
S:Qaces Cost.s Constructed 

1983 

1987 

290 guests free 
conf. varies 

1976 

320 guest/conf. 
pay for parking 

1982 

330 guest $7.50/day 
rest. validates 

1982 

weekend guests free 

140<1 



• 
• 

• 
• 

to determine the purpose of the trip to the hotel 

to determine mode oi 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 contained in the Appendix were conducted at the 

entrances of the hotel or in the lobby area. Interviews were conducted for a minim,rm 

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. 

Analysis 

As with the other land use categories the responses ~ 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 in 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 Irin Crowne Plaza near the Twinbrook 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 purpose is shown in Table 

30. Figure 30 graphs the relatio~hip between transit 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, lack of familiarity with the system may 

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

transit. Also, the reason the overnight guest is in town may influence their mode 

choice. For instance, an overnight guest visiting the area for pleasure rather than 

83 



Table 29. Summary of Transit · Mode Share - Hotel 

Number Percent Percent 
of Transit Transit 

SiWl Ran@ Average 

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 Purpose for Trips to and from Hot.el Sites 

~nrnrnarv 
Hotel Purpose Aut.o Rail Bus Walk Taxi/Limo Shuttle Total % Aut.o % Transit 

Hyatt Overnight Guest 48.7% 33.3% 2.6% 5.1% 10.3% 0.0% 100.0% 48.7%- 35.9% 
Regency Meeting/Conf. 48.4 29.0 0.0 9.7 9.7 3.2 100,0 48.4 29.0 
Bethesda Resta\ll'ant 28.6 14.3 7.1 21.4 21.4 7.1 100.0 28.6 2L4 

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 0.0 100.0 0.0 o.o 
Silver Restaurant 
Spring Other 

Hyatt Overnight Guest 23.1 30.8 1.9 23.1 21.2 0.0 100.0 28.1 82.7 
Grand Meeting/Conf. 14.3 89.3 0.0 14.3 28.6 3.6 100.0 14.3 39.3 

OJ Restaurant 36.4 9.1 0.0 54.5 0.0 0.0 100.0 86.4 9.1 
V, 

Other 19.2 38.6 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 3.8 0.0 100.0 6L7 33.3 
Inn Meeting/Conf. 26.8 56.1 9.8 0.0 7.3 0.0 ·100.0 26.8 65.9 
Crowne ·Restaurant 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 
Plaza Other 83.3 16.7 0.0 0.0 0.0 0.0 100.0 83.3 16.7 

J.W. Overnight Guest 34.4 18.6 2.1 12.8 30.3 2.1 100.0 34.4- 20.5. 
Marriott Meeting/Conf. :26.7 20.0 20.0 20.0 13.3 0.0 100.0 26.7 40.0 

Restaurant 61.9 28.8 0.0 0.0 14.3 0.0 100.0 61.9 28.8 
Other 41.7 23.3 6.7 18.8 15.0 0.0 100.0 41.7 I 80.0 

Note: For each hotel location, the mode split' is given for each trip purpose. In the columns labeled "summary," transit includes rail and bus. 



Hotel 

Crystal 
Gat.eway 
Marriott 

Hyatt 
Arlington 

Phoenix 
Park 
Hotel 

Hyatt 
Regency 
Crystal 
City 

Omni 
Shoreham 

Table 30. Mode Share by Purpose for Trips to and from Hotel Sites 
(Continued) 

Purpose ·Aut.o Rail ~ Walle Taxi/Limo Shuttle Total 
Summ!r! 

% Auto % Transit 

Overnight Guest 33.6 28.0 0.9 14.0 11.2 12.1 100.0 88.6 29.0 
MeetingiConf. 53.8 19.2 0.0 7.7 16.4 3.8 100.0 63.8 19.2 
Restaurant 0.0 60.0 0.0 50.0 0.0 0.0 100.0 o.o 50.0 
Other 46.8 16.7 2.1 29.2 0.0 6.3 100.0 45.8 18.8 

Overnight Guest 23.0 28.0 2.0 21.0 19.0 7.0 100.0 28.0 30.0 
Meeting/Conf. 30.4 62.2 0.0 13.0 4.8 0.0 100.0 30.4 52.2 
Restaurant 78.6 7.1 0.0 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 52.2 0.0 100.0 17.4 8.7 
Meeting/Conf. 33.3 0.0 0.0 16.7 60.0 0.0 100.0 38.8 0.0 
Restaurant 100.0 0.0 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 83.8 

Overnight Guest 23.3 4.1 1.4 8.2 8.2 64.8 100.0 28.3 5.5 
Meeting/Conf. 10.8 27.0 0.0 0.0 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 0.0 0.0 o.o 100.0 100.0 0.0 

Overnight ·Guest 15.7 25.1 0.5 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 87.6 
Restaurant 100.0 0.0 0.0 0.0 o.o 0.0 100.0 100.0 o.o 
Other 46.0 20.0 15.0 10.0 10.0 0.0 100.0 45.0 35.0 

I 

... · ..: .. ft.. f'nr each trip purpose. In the columns labeled "summary," transit includes rail and bus. 
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business may choose transit more often than the business person on a travel expense 

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

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

them 2 or 3 days to discover the sys~m. 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 attitudinal questions from the hotel su..ryeys 

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. 

Another 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 

Governments (COG) has also 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 White Flint station. 

Data from a number of other sites in these studies has been included in th.e 

appendix B of this report. Tb.is data can be used for comparative purposes or foz . 

additional points of reference at rail stations other than those included in this study 

In general, the data from the several studies support one another. Data from thE 

downtown sites, collected by COG sugge~t a high transit mode share, as would h 

expected. Several tables of data from these studies are provided in Appendix B. 

88 



(X) 
ID 

Table st. Hotel Surveys 
Respondents Opinions by Mode of Travel 

Q12: People should be encouraged to use transit. 

Mode of Travel 

Question Auto Transit Walk Other Subt.otal 

Agree 308 (89.8%) 149 (93.7%) 49 (92.5%) 78 (94.0%) 584 (91.5%) 
Disagree 9 (2.6) 2 (1.8) 1 (1.9) 1 (1.2) 13 (2.0) 
No Opinion .23 (6.7) 6 (8.8) 8 (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 (10();0) 58 (100.0) 88 (100.0) 638 (100.0) 

Q13: Schedule information is readily available for transit. 

Mode of Travel 

Question Aut.o Transit Walk Other Subt.otal 

Agree 219 (63.8%) 123 (77.4%) 40 (75.5%) 64 (77.1%) ., 446 (69.9%) 
Disagree 61 (17.8) 21 (13.2) 10 (18.9) 11 (13.3) 103 (16.l) 
No Opinion 60 (17.5) 18 (8.2) s (5.7) 8 (9.6) 84 . (13.2) 
Not Answered 3 (0.9) . 2 (1.8) 0 (0.0) 0 (0.0) 5 (0.8) 

Total 848 (100.0) 159 (100.0) 58 (100.0) 83 (iOO.0) 683 (100.0) 

Missing 
Values Total 

520 (87.5%) 1104 (89.6%) 
12 (2.0) 25 (2.0) 

69 (9.9) 95 (7.7) 
3 (0.6) 8 (0.6) 

594 (100.0) 1232 (100.0) 

Missing 
Values Total 

854 (59.6%) 800 (64.9%) 
118 (19.9) · 221 (17.91,:,r 

· 120 (20.2) 204 (16.6) ·, . 

2 (0.3) 7·. (0.6) 

694 (100.0) 1232 (100.0) 



Table 31. Hotel Surveys 
Respondents Opinions by Mode of Travel 

(Continued) 

Ql4: Metrorail is clean and reliable. 

Mode of Travel 
Missing 

Question Auto Transit Walk Other Subt.otal Values Total 

Agree 264 (77.0%) 144 (90.6%) 47 (88~7%) 65 (78.8%) 620 (81.5%) 424 (7L4%) 944 (76.6%) 
Disagree 8 (0.9) 8 (1.9) 1 (1.9) 2 (2.4) 9 (1.4) 2 (0.3) 11 (0.9) 
No Opinion 74 (21.6) 10 (6.8) 5 (9.4) 16 (19.3) 105 (16.5) 166 (27.9) 271 (22.0) 
Not Answered 2 (0.6) 2 (l;S) 0 (0.0) 0 (0.0) 4 (0.6) 2 (0.3) 6 (0.5) 

Total 843 (100.0) 159 {100.0) 53 (100.0) 88 (100.0) 683 (100.0) 694 (100.0) 1232 (100.0) 

Q15: MetrobUB is clean and reliable. 

\0 
0 

Mode or Travel 
MJsah:,g 

Question AufX> Transit Walk Other Subt.otal Values Total 

Agree 128 (37.8%) 61 (88.4%) 19 (35.8%) 26 (31.3%) 284 (36.7%) 188 (3L6CJ1) (22 (84.8%) 
Disagree 26 (7.6) 16 (10.1) 6 (11.8) 3 (3.6) 61 (8.0) 23 (3.9) 74 (6.0) 
No Opinion 181 {62.8) 77 (48.4) 28 (62.8) 53 (68.9) 389 (53.1) 380 (64.0) 719 (68.4) 
Not Answered 8 (2.3) 5 {8.1) 0 (0.0) · 1 (1.2) 14 (2.2) 3 (0.5) 17 (1.4) 

Total 843 (100.0) 159 (100.0) 53 (100.0) 83 {100.0) 683 {100.0) 594 {10().~) . 
1

1282 {100~0) 

• _,._ 1-n nMDle who specified their mode or travel but do not answer the question. Missing values refer to people who. 



ANALYSIS OF TRENDS AND RELATIONSHIPS 

This. chapter discusses the development of mathematical relationships between 

transit ridership _and the characteristics 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 previous study has been included in this analysis 

and the differences are highlighted. The primary objective of th.E:se analyse~ 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 summaries 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 come 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 impij.cations on the roadway facilities 

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

There is no foolproof m~thod of predicting what transit mode share will be. 
Each building and its occupants are unique, in terms of the travel habits and O/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 professiop.als. 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 in this case) on the basis of one or more independent variables su~h as 

distance to a metrarail station, number of employees, size of building etc. The resulting 

·equations provide a reliable estimate of the trrmsit mode share. It must be understood, 

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

91 



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

widely from the norm. This · study has focused on · site characteristics that influence 

transit ridership. However, characteristics of the transit system and the road network 

also influence transit ridership along with land use characteristics of the _general area. 

Other studies have developed tools based on these and other characteristics. The tools 

develo~ in this study must be used in conjunction with the other pl1mning tools 
available. 

The data collection for this study was designed to collect data related to site 

characteristics, however · some of the data collected 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. 

l 
The analysis of the data was undertaken 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. The first study undertook a stepwise regression 

and produced correlation matrices between pairs of dependent and independent variables. 

The second step verified correlations between selected variables developed in the first 

WMATA study based ori the survey results and then equations were developed that were 

practical for planning •purposes. The final step involved the merging 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 inclusion in the equations, their possible im.phcations are 

discussed. 

The candidate dependent and independent variables considered throughout tJie 

two studies are discussed below. Suggested planning equations are presented, and the 

equations .,1u·e portrayed graphically._ 

Office 

The following· candidate dependent and independent variables were identified iI: 

the office regression. analysis: 

Candidate dependent variables 

• percent of work trips by auto 
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• percent of work trips by transit 

• percent of work trips by walking 

• percent of all mid-day trips by auto 

• percen( oi all mid-day trips by transit 

• percent of all mid-day trips by walking 

• percent of non-walk mid-day trips by auto 

• percent of non-walk mid-day trips by transit 

• average auto occupancy 

Candidate independent variables 

• auto availability 

• distance from the DC core, measured in airline miles 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, su~ 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 if they added significantly to the 

explanatory power of the equation as ~ whole. The explanatory power is summarized 

in the R-squared statistic and is the proportion of the variance in the dependent 

variable that can be "explainedn by the independent variables. If all the variance could 

be explained, the R-squared value would be 1.0. Several other tests also need to be 

conducted to determine the extent to which the given equation is valid. Several 

observations from the regression analysis 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 wor~ 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 1 

important variable is the distance from the building to the Metrorail station portal. 

Including other variables such as auto ·availability, transit cos~, parking, costs,1 

etc. does not significantly increase the R-squared value and are not as easily used m1 
planning applications. 

Considered on their own several other non-site factors (household size, autc, 

availability, transit availability) do exhibit mathematical relationships which can hEi 

used if information is available to confirm_ '"predictions based on site factors. 

The expanded data set was used to refine the two sets of equations developeci 

in the first study, one for downtown sites and another for suburban sites. Equationl4 

were developed to predict transit mode _share for commute trips and for non wall! 

midday trips. 

Equations for Downtown Offices 

Only one building was surveyed in downtown Washington for this study'. Th . 

addition of this site to the data base resulted in orµy a slight change to the suggested 

equation. The suggested equation is: . 

T = 61.37 - 0.76 * (M) 
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The R-squared value for · this equation is a moderaf:8 .57, only a slight improvement 

over the original equation. The equation is graphed in Figure 81. The equation 

indicates that the transit mode share for a building directly adjacent to a · station portal 

would be sµghtly over Ef0 percent.· This would decrease by 0.76 percent for each 100 

feet distance from the station portal. Intuitively 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 then 

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 cUITent data resulted in a curve that dropped off quicker near the station 

portal and than . leveled off similar to the relationship found in two Canadian cities as 
illustrated in Figure 82. The R2 of a non-linear equation was slightly better, however, 

it was felt \hat without more data the linear relationship was the most appropriate and 

would suffice as an approximate planning tool producing similar results for distances 

between 200 and 2,000 feet. Based on the available data from these studies and 

similar studies elsewhere the proposed equation probably underestimates transit mode 

share for building sites near a rail station and overestimates transit mode share at 

more distant sites. This equation should not be considered to be the final answer, but 

should be moqiti.ed as the system and the land around it develops. More data is 

required to better define the equation and improve its validity. 

The following equation is suggested to explain the transit mode share for mid­

day non-walk trips: 

T = 62.76 - 1.12 * (M) (T = Transit Mode Share) 
(M = distance from Metro) 

.. The R-squared for this equation is 0.33 which is relatively poor. The fact the addition 

of one site reduced , the R-squared from 0.62 to 0.83 illustrates the need for ·a larger 

database to improve validity. 

The mid-day equation is shown h:t Figure 83. It is important to note that the 

equations should not be ext.ended beyond the limits of the available data without more 

data colle¢on. 
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Equations for Suburban Offices 

For · suburban offices, the following equations are suggested incorporating two 

independent variables - clistance ~ the DC, core, and distance· from Metro. EquatiODS 

that incorporate ell applicable data from the first study, the Red Line study and this 

study are recommended. The equation for the commute trip is: 

T = 27.16 - 0.61(M) - 0.84(D) (T = Transit Mode Share) -
CM = distance from Metro) 
{D = distance to downt.own) 

The R-squared is 0.57. The equation, for mid-day non-walk trip is: 

T = 33.31 - 0.86(M) - 1.63(D) 

The It-squared for this equation is 0.47~ 

These equations are considered to be more valid as they include 40 sites for the 

oommute trip and 18 sites for the mid-day trips. This is considerably more than in the 

· fizst study. As well there are buildings 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 residential sites were as follows: 

Candidate dependent variables 

• percentage of all · trips by auto 

• percentage 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 from 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 parki:ng spaces per dwelling unit 

• montblr 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 modified to the following: 

T = 66.52 - 1.56 (M) (T = Transit Mode Share) 
(M = distance from Metro) 

The R-squared of 0.40 is slightly improved 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 0.34. The new equation is graphed in Figure 36. 

Retail 

The candidate variables for the retail analysis included: 

Candidate dependent variables 

• percentage of shopping trips by auto 

• percentage of shopping trips by transit 
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Candidate independent variables 

• development setting (downtown or ·suburban) 

• distance from the DC core 

• GSF gross square feet in l0OO's 

• distance from .a Metrorail station 

• Market draw (regional or local)1 

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(0} (T = Tran.sit Mode Share) 
(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 = 41.07 - 0.75(M) - 1.92(DC) (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 as one of the findings of this study is j;hat transit mode share to retail 

sites has increased from the time of the first WMATA study. This emphasizes the fact 

that thes~ equatjons must be reviewed over ti.me as the system and the areas it serves 

develop. These equations are graphed in Figures 37 and 38 respectively. 

1 Market draw refers to the target market of the establishment. An example of 
a retail site with local draw would 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 Common. 
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Hotel 

, The candidate variables for the hotel regression analysis included: 

Candidate dependent .variables 

• percent of trips by transit for conference a~ndees 

• percent of transit by overnight guests 

Candidate independent variables 

• development setting 

• distance from DC core 

• distance from a Metro Station 

• number of parking spaces 

• number of guest rooms 

Due to the wide 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) R--squared 0.87 
LN(T) = 3.20 - 0.038(M) R2 = 0.63 

This equation is graphed on Figure 39. 

(T = Transit Mode Share) 
(M = distance from.Metro) 

As with the retail sites th~ fact that the results differ substantially from the 

first study indicates that caution must be exe~d when attempting to use the results 

and the equation developed herein. AB was discussed previously transit mode share for 

hotels is no doubt subject to ~ore variability from day to day than for any of the other 

land uses an~ the data from hotels to dat.e does not allow any "average" or "typical" 

transit mode share to be established with any degree of confidence. 
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Relationships for Non-Site Factors 

. . 

AB 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 share and ridership assuming these other facto'w remain constant from site 

to site. Of course this is not true, and despite the fact that specific information 

concerning many of these other factors is often not available during the planning 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 

combined equation will not always produce a higher R'. However, the relationship 

between a number of these factors is well correlated with transit mode share and should 

be considered, at least in a subjective manner. 

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 rail. stations 

and transit is not considered an alternative. If the distribution of hoUBehold size is 

known for potential "origin stations," estimates of transit mode share by distance can 

be modified up or down. The equation suggested by the data from the workplace 
surveys· is: 

T = 201.6 - 67.7 (persons/household) R2 = 0.78 

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) 
Rs= 0.54 

This is graphed on Figure 41. : The fact that some sites with low transit mode share 

were close to a Metrorail station are explained to a large extent by e:iraroining the data 

concerning transit availability. Respondents at these offices reported poor transit 

availability, since the availability is known at the site this indicates the problem is at 

the origin end. In summary this relationship illustrates the somewhat obvious fact 

that good transit connections are required at both ends. As with household size there 
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is often not enough information available at planning level to justify incorporating this . 

in planning equations but is a relationship that can be. used to modify results. 

Finally as discussed previously autos per household is well correlated with transit 

mode share. The equation suggested is: 

T = 130.1 - 56.1 (autos/household) R2 = 0.6Q 

If a planner knows the average auto ownership for the labor market surrounding a 

pro~ed office development, transit mode share estimate based on distance can be 

refined. This, relationship is graphed in Figure 42. 

Summary of Regression Analysis 

The equations presented in the above sections represent an updated version of 

equations developed in the first study reflecting both an increased datab~e 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 recognize 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 equations. 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 

~ext several years. 

TRANSIT TRIP GENERATION RATES 

Knowledge of the transit trip generation potential of various de~elopment types 

would significantly assist in land use planning decisions to optimize the development 

of land around each Metrorail station area. With this in mind cordon counts were 

conducted for extensive periods at mo~t 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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off. The counts are expressed in terms of person trips and whe~ 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 J.'0sults of the surveys, transit trips ~ be estimated. 

Tables 32 to 35 summarize the results of the cordon counts. Copies of the 

cordon counts are contained in the technical ·appendix. , In general, the daily person 

trip generation rate is consistent with rat.es found in other literature. However, the 

peak hour trip generation rates are lower than average. This is explained by the 

flatness ~r 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 form that could be interpreted for land use and 

transportation planning purposes. Table 36 presents a co~parison 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 regarding the ratio of square footage to dwelling units and 

the number 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 room.a for hotels 

is much smaller, the factor incorporates the large conference, dining and lopby areas 

associated with the hotels of the type sUI"Veyed. Based on this analysis the trip 

generation rates derived in the first study were revised ·to reflect to some extent the 

increas~d transit mode share for retail ana hotel sites. It was felt that the rates should 

be oonservatively 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 as other_ land uses. In all likelihood this applies only to those 

retail sites having a regional market draw. Convenience oriented retail or those 

attracting only local trips, will have a small transit trip generation rate. 

In conclusion, office transit trip generation rates have remained relatively constant 

over the last two years, hotel and retail appear to be · improving thus providing 

increased potential for off peak usage. All four land uses have significant potential for 

transit trip generation. At the risk of stating the obvious, this study reinforces past 

findings that transit is highly dependent on convenient walk access and, therefore, 
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Table 82. Office Trip Generation 

Peak l!uk Hout l'DRII Peak Hour 
Count '.fgtAJ ecd, Hours Pedestrian• Vehicles Auto Mod1.fDlm Trip.Gen. Rate 

Sim lm:iml .Jn.. Qw; Hi:.13ell', .Jn.. 1M ..In_ !M ~ Autg Non-Aum PeTSOn& 

1701 Penn. 7 am-10 am 266 58 8:45 153 . 36 1.08 per 1000 sq.ft. 
3 pm-6 pm 145 240 3:15 64 68 - .72 

Ballston One 8 am-10 am 245 72 8:30 159 37 91 9 1.00 51«.I 49% .81 
a pm..S pm '13 414 4:15 'l 258 4 78 1.00 31«.I 69% 1.10 

Silver Spring 7 - 10 265 47 7:00 186 9 18 4 1.00 13'JI 87% .97 
Metro Center S-6 46 196 4:00 8 123 0 13 1.3 9«.I 91«.I .87 

BelJ Atlantic 6-9 1059 106 7:30 654 56 284 12 1.16 42«.I 6841& 2.01 
S-6 191 928 4':30 66 516 10 240 1.10 43«.I 6'Pli l.65 

East West '1 - 10 602 94 8:16 825 37 2.01 
I-' Tower& .3 .• 6 299 599 4:45 159 414 3.18 ,... 
u, 

Bethesda 6:30-9:00 267 91 8:00 204 54 .86 
Meno O.nter 8-6 481 669 S:00 192 267 1.63 

Twinbrook 1:00 - 6:09 pm 369 354 4:15 78 80 .96 
Office Center 

Parklawn 6:00 • 9:00 3253 311 7:15 1637 129 260 6 1.26 _, -· 1.71 
Building 3:00. 6:00 611 4846 4:00 902 2168 40 483 1.43 2.97 

Crystal 7 - 10 1652 843 7:30 659 -'260 2.16 
Square II 8-6 7-46 1243 8:45 306 469 'l..82 

Bethesda 6:80 - 9:SO 541 115 8:30 285 65 ' 123 5 1.00 86«.I 64~ 2.08 
Office Ctr. 3:00 - 6:00 S27 579 5:00 108 319 11 121 1.00 81~ 6"1 .2.U 

1 Mode share for site only. 



Table 33. Residential Trip Genel'S.tion 

Peak &@k Hmu: ?rip11 Peak Hour 
Count Imm ftd Hours P-edestrians Vehicles Auto Mmlt Shmt Trip Gen. Ratel 

Sim .&ri2d ..In.. QDt Hr.Beg. ..In.. Qiu ..In.. Qyj; ~ &ml Non-Auto Pet-sons Vehicles 

Crystal Plaza 6:00 - 10:00 AM 245 686 7:45 66 129 22 55 1.32 36% 65% .34 .14 
2:00 - 6:00 PM 658 671 4:00 155 79 S9 87 1.38 42% 68'1, .44 .23 

Crystal Park 6:00 • 10:00 204 201 7:45 4.8 45 10 8 1.28 2l'li 79% ;52 .10 
Condo 2:00 - 6:00 228 199 4:45 59 42 11 8 1.26 19~ 81% .56 .11 

Crystal Square 6:00 - 10:00 140 383 7:16 
West 2:00 - 6:00 460 882 4:45 

Georgian 6:00 • 10:00 264 763 8:00 48 236 65 69 1.21 24% 76% .88 .16 
Towers 2:00 - 6:00 664 499 4:45 210 98 48 92 1.15 344', 66% .36 .17 

, Randolph 6:00 - 10:00 142 414 7:45 34 148 27 42 1.26 32'h 68% .36 .14 
Towers 2:00 - 6:00 661 302 5:00 1'67 93 46 23 1.04 22'h '18% · .51 .14 

... Grosvenor 6:45 • 10:00 423 384 7:45 41 48 98 79 1.28 72% 18'1, .22 .45 _, 
Houaa 2:00 - 6:00 355 847 4:00 28 29 70 54 1.21 72'Jb 18% .11 .31 

" 
Stoneybrook 7:00 - 10:00 50 224 7:46 2 33 19 63 1.32 79% 21% .82 .75 

2:00 - 6:00 162 96 4:45 19 0 35 24 1.20 75'1, 25% .04 .54 

Bethany House '1:00 - 10:00 46 72 9:10 31 47 .28 
2:00 - 6:00 162 182 3:16 51 68 .41 

Twin Towers 6:00 - 10:00 300 826 8:15 87 98 87. 29 .,, 1.05 5()4)f, 5()4)f, .69 .37 
2:00 - 6:00 284 269 4:30 75 56 16 &S 1.00 81% 69'1, .-42 .22 

Grosvenor 6:00 -10:00 55 181 7:15 7 18 13 49 1;10 27% 73% ,'66 .16 
Park I 2:00 -6:00 148 104 3:30 3 9 27 19 1.13 19'1, 81% .03 .12 

1 Trip generation rates are expressed as persons . or vehicles per hour per unit. 



,._. 
'""' ..J 

Site Count Period 

:Qallst.on Common 10:00 AM 
- 6:00 PM 

Hecht"a Metro 10:00 - 6:00 
I 

Cent.er 

Union Station 10:00. 6:00 

1 per 1,000 square feet. 

• Total Development 

'.rgt&J 
..In.. Qin 

10036 9838 

4603 4070 

23817 19799 

Table 84. Retail Trip Generation 

Peak Hour 
Peak Hours fta~ Ham: Trip Generation Size 

Hr, Beg • ..In.. .om -...BllmJ_ 1000 aq, a 

5:00 1617 19« 7.1 530,000 

12:SO 986 908 3.34 270,000 

12:30 3645 3465 9.48 750,000• 



Table 35. .Hotel Trip Generation 

Peak Hour 
Tot.al Peak Houl"S Peak Ham: Trip Generation 

Site Count Period ..In.. Qui Hr, Bu ..In.. ~ Rate (per n,gml No Room1 

Hyatt Regency 7:00 - 10:00 AM 358 467 8:00 173 246 1.10 880 
Bethesda 3:00 - 6:00 PM 492 378 4:00 158 146 .80 

Holiday Inn 7:00. 10:00 333 306 7:00 148 132 1.23 227 
Silver Spring 3:00 - 6:00 393 231 5:00 23'1 108 1.52 

Hyatt Grand 7:00 - 10:00 620 629 8:30 412 488 .94 
11~0 - 2:00 1266 1265 12:80 526 522 1.15 907 
3:00 - 6:00 1290 1095 4:45 608 475 1.19 

Holiday Inn 7:00 - 10:00 813 265 8:16 169 128 .94 815 
Crowne Plaza · · 3:00 - 6:00 '337 874 3:45 121 160 .89 

I-' 
S:; JW Marriott 7:00 - 10:00 2182 2094: 7:45 831 877 2.21 

11:00 - 2:00 4965 4653 12:15 2073 1790 5100 118 
3:00. 6:00 8230 2360 "6:45 1635 886 8.26 

Crystal Gateway 7:00 • 10:00 1269 1665 7:45 549 674 1.74 102 
Marriott 3:00. 6:00 1653 1112 5:00 713 482 1.7 

Hyatt Arlingt:on 7:00 - 10:00 251 473 7:15 130 189 1.05 303 
3:00. 6:00 384 177 5:00 165 · 81 .83 

Phoenix Park 7:00 - 10:00 107 164 8:45 52 84 1.55 88 
Hotel 8:00 • 6:00 16 48 6:00 82 30 · ·:10 

-~ 
Hyatt Regency 7:00 ~ 10:00 510 619 7:45 242 869 .89 685 
Crystal City 3:00 • 6:00 727 485 -5:00 356 170 .77 

Omni Shoreham 7:00 - 10:00 778 774 8:46 399 457 1.11 770 
3:00 • 6:00 842 806 6:00 391 307 .91 



Table 36. Eflirnate of Transit Trip Generation Potential 
Near Metrorail Stations, by ~d Use Type 

Typical Daily Typical Estimated Transit 
Person-Trip Daily , Trip Generation 

Generation Rate Transit Potential 
Land Use (per 1.000 S.F. GFA) Mode Share1 (per 1.000 S.F. GFA) 

Office 

Downtown 15 85% 5.3 
Close-in suburban stations 15 15 2.3 

Residential2 

Close-in suburban stations 5 40 (35)8 2 (1.8) 

. Retail (major complex) 

Downtown 80 40 (35) 12 (10.5) 
Close-in suburban stations 30 25 (15) 7.5 (4.5) 

Hotel" 

Downtown 14 20 (15) 2.8 (2.1) 
Close-in suburban stations 14 15 (10) 2.1 (1.4) 

t Transit as a percen~ge of all trips, including walk trips. Transit mode shares as a 
percentage or non-walk trips would be substantially ~gher, especially for office and retail 
uses. 
2 Assumes 750 square feet of l>uilding floor space per dwelling unit. 

• { ) - values derived as part of Development Related Ridership Survey, 1987 • 
.. Assumes 750 square feet of hotel floor space per guest room. 

Note: Person-trip generation rates are "typical" rates, derived from a combination 
of sources, inlcuding data collected in this study, data from the M-NCPPC study 
of the Metrorail Red Line, and data from the Institute of Transportation Engineers• 
Trip Generation Manual. Rates for any individual site could vary widely from 
these typical rates. 
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relatively dense, compact land use arrangements are essential within most station ·areas. 

This development philosophy is good f~r the· metropolitan region as a whole. By 

loca~ sizable developments near Metrorail stations transit ridership is increased, thus 

reducing the overall number of trips in the metropolitan region as a whole. While 

relatively dense compact development in the station areas can have a dramatic -effect 

in terms of reducing the number of vehicle trips in the_ region as a whole, focal traffic 

often increases. This can have the effect of increasing th,e resistance of the surrounding 

communities towards higher densities. To avoid or rninimi9'.e this, WM.ATA must work 

with ·the local jurisdictions and various planning agencies to ensure that road network 

in the station area is adequate. · Strategies must be devised to ensure that traffic 
resulting from station area development does not infiltrate the surrounding communities. 

Land use decisions around rail stations are crucial to the continued optimization 

of available transportation resources. It is difficult to overstate the importance of these 
' . 

decisions and possibl(3 benefits of rational land use planning around the stations. For 

example, a 200,000 square foot office building being considered for development in the 

suburbs could achieve an annual reduction of some 500,000 vehicle miles of travel by 

locating near a Metrorail station. This study has expanded the database and · refined 

the planning tools developed in the first study. Hopefully this will increase their 

usefulness in planning for growth in the areas surrounding Metrorail stations. 

120 



OBSERVATIONS AND CONCLUSIONS 

There has been a large volume of data generated in this project, requiring 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 bMn °derived from the analysis of the data. A 

summ~ · of these observations is presented below, beginning first with general 

observations, followed by conclusions relating to each of the land use types. Many of 

these observations were originally made as part of the first study and are worth 

repeating; others reflect the expanded database. 

General Observations 

I 

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 readily 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, and sites outside the Beltway have relatively low transit mode 

shares); and 2) the proximity of a building to a Met,:orail station entrance. Other 

factors influence transit ridership such as parking, cost, travel times, connectivity of the 

transit system, distance from transit connections at the other end of the trip, auto 

ownership etc. However, the location of the site within the metropolitan area and the 

proximity of a building to a 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 syst.em 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 transit rid~hip between 

those painJ, 

Responses to attitudinal questions are sin:i.i~ for surveys conducted at all land 

use types. Metrorail in general 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 average of 28% of respondents. 
. -

hold the perception that information regarding the system and ~chedules is not readily 

available. At some sites over 40% _ of the respondents believe that infol'Jllation is not 
readily available. 

Observations on Office Development 

Transit mode share for work trips to downtown office buildings is in excess of 

50% for offices located near Metrorail stations. 

The · distribution of residence location for office employees indicates that the 

transit commuters to any given office building are drawn from throughout the region. 

A much higher percentage of work trips occurs by transit wh;re the trip crosses 

jurisdictional boundaries. (e.g. a site in Virginia from either the District ~r Maryland). 

This is probably due to both the length of the trip and the accessibility at the origin 

end. It is dillicult for transit to compete on relatively short trips where wait times 

make up a significant percentage of the tot.al 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 County despite competitive· ·travel times. The data from both 

studies indicate that there is considerable trip interchange between Montgomery· County 

and Virginia. 

Most mid-day trips by employees at office buildings near Metrorail stations are 

walk trips. Of the non-walk mid-day trips, a significant number of the trips 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 percent for each 100 f<?<>t increase in distance of the site from 

the station portal. Although this relationship was found to be valid for the sites 

studied, it is expected that the actual relationship is not ~~ar. Th~ percentage of 

mid-day non walk trips captured by transit decreases by approximately 1.12% for each 

100 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 firs~ study is probably explained by the fact that 

all but one of the buildings in this ·study are located outside ·or the downtown. 



Residential Buildings 

A high percentage of trips to and from multi-family residential buildings near 

Metrorail stations are via transit. The transit mode share for this study ranged from 

30 to over 70 percent. The ten sites studied included both rental and owner occupled 

. developments over. a range of income levels. Relationships based on the type and cost 

of- th~ uni~ could 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 

comp~d to _ the regional average and even when compared to areas with similar 

development located away ii;om a Metrorail station. The implication is that convenient 

connections to Metrorail influence the tendency to purehase second or third cars. With 
fewer· cars available overall trip generation will be lower, as many trips will simply not 

be taken. 

The percentage 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 from 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 s.tation portal. 

Hotels 

Like the retail 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 average 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 transportati.o._n planning in the 
Washington Metropolitan area. Metrorail is increasingly a major factor. in transporting 

~ns ~ot only to ·and from the downt.own but also to and from suburban sites. 

However, despite the relationships to distance from the sites. the propensity to take 

transit is dependent on origin destination relationshipa. Several land use and 

transportation factors are critical to maldn.g the best possible use of the transit system. 

These include: 

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

• Locating these land 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 ro9:d networks must be constructed in conjunctfon with the development 
of station areas. Poor road networks not only 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 surrounding them are critical to 

gaining the maximum benefit from the Metrorail system. Figure 43 illustrates a general 

concept for development surrounding a typical station. Office uses with the associated 

convenience retail should be located closest to the station entrances since ·they are the 

most sensitive to distance from the station. The distance people are wfiling to walk can 

be increased by careful planning of the pedestrian systems.- For example utilizing 

underground walkways or skywalks between buildings can be used to. separate 

pedestrians from vehicle -·~raffic. Major retail and hotel uses could occupy the next 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 singl~ 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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GENERAL HiERARCHY OF PROXIMITY OF lAND USES TO A TRANSIT STATION 

Figu~e 43. 
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The 4ata suggests that linked trips increase as the system matures. This 

encourages the use of the system for non work trips. To maximize this, development 

in the corridor must. provide a variety of facilities allowing the patron to complete many 

of the day to day ettands that have been done by car .(i.e. shopping, banking et.c.) This 

suggests that slightly different emphasis could be placed on development around 

different stations,_ for instance major destination type retail development will not ~ 

located at each station. However, it appears to be desirable · to have this type of 

development within each corridor. Where destination 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 most 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 

during the planning for lower density developmep.ts. For instance bus ·only connections 

can be used to provide more direct bus routes _through subdivisions that are planned 

to discourage through traffic. In short, transit operations should be considered in 
conjunction with all land use planning in the region. 

In addition to development at the station ~as, marketing must be targeted at 
individual station areas providing those who live, work, or shop in these areas specific 

information about the· system and how they can use it. 

The data collected by the Development-Related Ridership Surveys provides 

WMATA and other local agencies with information that can be used in _ comparing 

alternate development scenarios for station areas. 
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AP~IXA 
DETERMININC CONFIDENCE UMITS 

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 "confidence limit," can be 

determined assuming that the data correspond to an appropriate statistical 

distribution. This appendix provides the reader with a simple means of establishing 

confidence llmits 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 aU data based on percentages. The typical way of expressing the 

statistical accuracy is that the percentage-derived from the data is within plus or 

minus X percentage points with 9.5 percent confidence. The use of the 9-'th percentile 

· is common, but other percentiles could also be used. 

In Table A-1, the sample size for the value being investigated is located on the 

left side of the table. The percentage of respondents specifying a given answer is 

located in the column headings. If the percent frequency in the column heading is 

termed "p," it can be seen that both p and 1--p yield the same results for a given 

sample size. The 9.5 percent confidence limit is identified by the intersection C?f the 

appropriate sample size row and percent frequency columns. For example, if the 

percentage of trips by transit is 10 percent and the sample size upon which that 

estimate is based is 100, it could be said that the estimate is within .5.6 percent of the 

true value with 95 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 95% Significance Level 

Percent i.,--re(Juency 
I 

Actual l 2 ] 4 5 7 10 15 20 30 40 

Sample or or or or or or or or or or · or · 50 

Size · ·99 90 97 96 95 9] . 90 05 00 70 6f) 

10 +6.21 0.7 10.6 12.l ll.5 15.0 17.0 22.1 24.0 20.4 ]0.4 ll.O 

25 l.9 5.5 6.7 7.7 0.5 10.0 11.2 14.0 15.7 10.0 19.2 19.6 

50 2.0 ].0 4,. 7 5.4 6.0 7.1 1.9 9.9 11.1 12;.1 ) l. 6 1).9 

75 2.l 3.2 3.9 4.4 4.9 5.0 6.5 O.l 9.1 10.4 11.1 11. l 

100 1.9 2.7 l.l 3.0 4.3 5.0 5.6 1.0 7.0 9.0 9.6 9.0 

1·50 1.6 2. 2. 2:1 3.1 ).5 4.1 4.6 5.7 6. • 7.l 1·. 0 u.o 
200 1.4 1.9 2.4 2.7 l.O 3.5 4.0 ... 9 5.5 6.] 6.0 6.9 

]00 1.l l. 6 1.9 2.2 2.5 2.9 l.2 ... 0 4.5 5.2 5.5 5'! r 
400 1.0 1.4 1.5 1.9 2.1 .2. 5 2.0 . l.5 J.9 1.~ 4.0 4.9 
500 0.9 l .i 2 l.5 l.1 1.9 2.2 2.5 J.l . ].5 4.0 4.l 4.-1 

700 0.7 1.0 l • l 1.5 1.6 1.9 2.1 2.6 J.O 1.4 J.6 l.7 

900 0.6 0.9 l. l 1.3 l • ,t t. 7 1. 9 2.3 2.6 J.O ].2 J'! l 
1200 ·O. 6 o.o 1.0 l.l 1.2 l. • 1.6 2.0 2.3 2.6 2( 0 2.0 

1500 0.5 ' 0.7 0.9 l.O l . l }.) 1.5 1.0 2.0 2.l 2.5 2.5 

2000 
2500 

0.4 0.6 0.7 0.9 1.0 l.l 1.3 .. 1 • 6 1.0 2.0 2. I 2.2 

3000 
0.4 0.5 0.7 o.o 0. !) LO ] . 1 1.4 1.6 1.0 1.9 2.0 

0.4 0.5 0.6 0.7 o.o 0.9 1.0 l.l ) • '1 1.6 ).0 1.0 

Equation: 

Confidence Limits (d) = i_!F,req.) (J.-u•·n~q.) (l. 96
2

) 
Sample Size 



APPENDIX B 

Relevant Data from Other Sources 
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Table B-1. Residential/Retail/Hotel Data from Additional Sourceslf 

Distance Distance AM Peak Hour.fl Number 
to Station to DC Core Percent Transit Dwellii 

Residential Development Station Locati..9n (feet) (miles) and Walk Uni~ 

The Willoughby Friendship Heights 1,200 5.0 53 804 

Topaz House Bethesda 2,000 6.9 .50 36.5 

Stoney brook Grosvenor 1,000 10.3 24 2oq; 
' Parkside Grosvenor 2,000 10.3 8 340 

The Forum White Flint 1,000 12.0 14 227 

Americana Rockville .500 16.0 34 42.5 

Distance Distace Mid-day2-/ 
to Station to DC Core Peak Hour GSF 

Retail Development Station Location (feet) (miles) Percent Transit (x 1,0( 

Woodward & Lothrop Friendship Heights 100 5.0 39 l&O 

Saks Fifth A venue Friendship Heights 1,600 5.0 4 103 

Distance Distance 4/ 
to Station to DC Core AM I eak Hour- Numl 

Hotel Station Location (feet) (miles) Percent Transit of Ro, 

Holiday Inn Friendship Heights 1,800 5.0 9 22 

Hyatt (Metro Center) Bethesda 100 6.9 11 38 

ll Additional sources include: The Maryland-National Capital Park and Planning Commission s1 
of the Metrorail Red Line {1986). 

]:.l AM Peak hour percentage includes transit plus walk. 

1./ Transit percentage includes all persons to the retail developments. 

!±./ Transit percentage includes all persons to the hotels. 
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1:-' w ..... 

Table 8-2. Office Building Data from Addition~l SourceJ/ 

Distance Distance 
to Station to DC Core AM Peak Hour GSF 

Office BuUding Sta!ion Location {feet) (miles) Percent Transit {x1 1000} 

National Place/ Metro Center 100 o.o .59.3 409 
National Press Bldg. 

1920 L Street Farragut North 1,000 o.o .n.o. 74.8 

Van Ness Center Van Ness-UDC 100 2.9 32.0 182.6 
: 

7 500 Old Georgetown Bethesda 100 6.9 13.3 
Road 

The Bar low Bldg. Friendship Heights 700 5.0 23.5 240 

Chevy Chase Bldg. Friendship Heights 1,500 5.0 13 • .5 250 

Ole Park North Friendship Heights 2,000 5.0 9.0 132 

Montgomery Bldg. Bethesda 450 6.9 12.0 82.5 

731' Wisconsin Bethesda 600 6.9 30.6 

Fairmont Bldg. Bethesda 1,400 6.9 27.0 136 

Landow Bldg. Bethesda 2,000 6.9 9.0 22, 

7101 Wisconsin Bethesda 2,000 6.9 17.3 

NRC Building Bethesda 2,100 6.9 10.0 134 

lf Additional sources include: The Maryland-National Capital Park and Planning Commission study of the Metrorail Red Line 
(1986), and the National Capital Region Transportation Planning Soard Trip Generation Studies of the National Place (1986) 
and the Van Ness Office Building (1985). 
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WASHlNGTON METROPOLITAN AREA WO_RK PLACE SURVEY 

This survey is pan of a continuing effort. approved by Regional .Transponation Authorities. 
to plan for the uansponation needs of employees within- the Washington Region. We would 
appreciate your ~lp in this effort by 'ailing out this questionaire. The information obtained from 
thiS survey is completely confidential and will only be documented in summary form. Please 
complete this questionaire and return it to the person who gave it to you as soon as yo~ can. 

THANK YOU FOR YOUR TIME AND COOPERATION. 

Today's Date ! 189_ 

RESPONDENT TNFORMAnON 

l . What is the name and address of the 
place where you repon for work'? 

... Where ao you live·? 

1. District of Columbia 
2. Faimx County 
3. Arlingmn Coumy 
4.Alcxandria 
5. Falls Olurch 
6. F:wfax City 
7. Prince Georges County 

3. What is the intersection nearest your home? 
Zip Code? 

!'lame of Employer 

Street Address 

8. Rockville 
9. Betbesrla 
10. Silver Spring 
11. Elsewbcrc in Montgomery County 
12. Elsewhere in Vi~ 
13. Elsewhere in Maryland 
14. Other 

.! . How many aums. pickups . vans and momrcycles are 
.ivailablc ior use by members oi your housebold? 

5. Your sex? (circle one) 

6. Your age on your last birthday? 

(circle one) 

1. Male 
2. Female 

1. 18 years or under 
2. 19 to 24 years 
3. 25 ·10 34 years 
4. 3S to 44 Y.ears 
s. 45 to 54 years 
6. ss to 64 years 

_ 7. 65 years or over 

7. Including yourse!L how many people live in your hnu~ebold? 

Total number of people 
Number under 16 years of age 
How many wort full time'? 
.How many wort part time•? 
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8. What is your occupation? (circle oneJ 

1. Professional/technical 
-2. Managcr/sdrniaisrrator 
3. Sales worker 
4. Clerical 

5. Craftsman (mechanic, etc} 
6. Equipment open®r 
7. Laborer " 
8. Service worlcer 
9. Other 

9. At what time did you start work today,. even if atypical. 
At what time did you leave work yesterday even if atypical. 
(Please fill in time and circle AM or PM) 

___ ... ___ AM PM 
______ AM PM 

9. What means of travel did you use to get to work. mt1u1 (circle one) 

1. Drove alone · 
'.!. Drove others 

(how many others~ 
excluding yourself ~ 

3. Rode .as a passenger 
(how many total were 
in the vehicle _J 

4. Metrorail only 
5. Mctrorail and bus 
6. Metrorail and aUto 
7. Metrorail and other 

combination (specify) 

8. Bus only 

COMMUTE CHARACTERISTICS 

9. Walked all the way 
10. Taxi 
\ l. Bicycle 
12. Other (specify) ' 

10. Answer these questions if you rode transit- for any portion of your trip to work today, otherwise 
skip to l L · 

10a. Was a privately owned vehicle available 
for your trip to worlc UKiU? (circle one) 

1. Yes 
2. No 

10b. Do you normally ride transit? (circle one) , .... 1. Yes 
2. No 

lOc. How long .did it take you to travel from 
your home to work today? 

- From your house to transit? Min. 
From last transit vehicle to your building entrance Min. 
Total (including time on transit) Min. 

. 1 Od. What is your estimated. round-nip cost to and from work? 
Please include all transit fares and pa.ricing charges. (Fill in amount) 

$_._ 

lOe. Does your employer: (circle one) 
Subsidi7.e your transit costs? 
Provide a car for business purposes 

during the day? 
Have a program to encourage car or vanpooling? 
Allow flexible working houn7 

1. Yes 2. No 

1. Yes 2. No 
1. Yes 2. No 
1. Yes 2. No 



11. Answer these questions if you drove to work today. 

1 la. Are there convenient transit connections available 
for your uip to work'? (circle one) 

l lb. Do you notmally drive to. work? (circle one) 

l lc. Did you require your car during me day TODAY? 
. ' (circle one) · 

1 ld. How long-did it take you to travel to work. TODAY1 
To drive from your residence to the parldng lot? 

1. Yes 2. No 
3. Don't know 

1. Yes 2. No 

1. Yes 2. No 

To walk from. the parking lot to your building entrance? --- min. _min. 

l le. Does your employer. (circle one) 
Subsidize your automobile expenses or parking 

costs? 
Have a program to encourage car or van-pooling? 
Allow flexible woridng hdurs? 

1. Yes 2. No 
1. Yes 2. No 
1. Yes 2. No 

12. Do you agree, disagree, or have no opinion with respect to the following statements? 
· (circle one) 

People should be encouraged to use transit. 1. Agree 2. Disagree 

Schedule infonnation for transit seIVices is 
readily available. 

Mettorail is clean and reliable. 

Metrobus is clean and reliable. 
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3. No opinion 

-1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opiniion 



TRIP MAKING CJ!ARACJ1JUS1JCS 

We would like to find out aboUI all the tri~s you made on the way to work TODAY. as 
well as the mps you made during the day and on the way home ttcm-work ycstcma;y tor your lm.. 
weekday at work) For· each trip write in tbc ccnespanding cocte numbers mm the lists below ior 
Pumgse or Trip and Means of Imel and Qesrtnatign of Tdp, 

Pypgse of IdP 
1. Work reimcd 
:!. Personal. busioess 
3. Meal or snack 
4. Shopping 
5. Educaaonal 
6. Recrcationai 
7. Other \_Specify) 

Mew pf Tnm:t 
1. Drove a car 
2. Rode in a car 
3. Mettmail and walk 
4. Mettm3il and drive 
S.Metrm3ilandbus 
6. Bus only 
7. Walk. 
8. Bicycle 
9. Other tspccify) 

PM•ioazioo 
1. Within ba1f a ,mile 
2. District of Columbia 
3. Fairfax Coumy 
4.Arlmgmn 
5. AJcundiia 
6. Falls Cnm:h 
7. Fairfax City 
8. Prlm:c Georges Coumy 
9. Berbcsda 
l 0. Silver Spring 
11. Rodcvillc 
12. Elsewben: in Momgomery 

County 
13. ELsewberc in MaryWld 
1_4. E1sewbcn: in Virginia 
15. Other (specify) 

The example indicates a work related trip ( l) made from Rockville to the District of 
Columbia (2) by Metrorail and walking (3) with a shopping stop over in Bethesda (9). 

Example Trip ro Work MlddayTrip Midday Trip Trit> Home 

Tune you ieit tg_=!,O@)PM _:_AMPM _· ·_AMPM _:_AMPM 

I 
_._ AMPM 

Stop Stop S10p Stop Sta!I 
1st 2nd 3rd 1st 2nd 3m 1st 2l1ti 3rd 1st 2mi 3rd 1st 2nd 3rd 

Mc:ansofTr.tvd 

Dc:srineOOD 

Amval time 

l..en¥fh of Trip 

q_J__ 
...2... 2--
q 1.· ---

1. (j) 1. 
@ 2. 2. 

\1-".00 

IO miles 

.. ---
---
---

1. 1. 1. l. l. l. 
2. 2. 2. " :. !. -
_ miles _ miles 
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--- ---

l. 1. L l. l. l. 
2. 2. ... 

~ " :!. -

_miles - miles 
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W ASIDNGTON METROPOLITAN AREA TRAVEL ·SURVEY 

. . 
. This survey is pait of a continuing effon. approved ·by the Washington. MetropOlitan Area 

Transit Authority, to plan for the transpanation needs of employees within the Washington Region. 
We would ap~ciate yow:_ help in this effon by tilling out this · qucstionaire. The information 
obtained from this survey is completely confidential and will only be. documented in summary fo~ 
Please complete this questionaire and drop it in any mailbox. No postage is required. If you have 
further ·questions about this survey, please contact Joan Jenkins, JHK. & Associmes. at (703) 370-
2411. 

THANK YOU FOR YOUR TIME AND COOPERATION. 

One peISon may fill in the responses for all peISons 16 years of age or older who are cummtly 
living in the household: 

1. Date for reporting information - please use 
a weekday. 

:!. Sex 1. Male 2. Female 
Enter one code number for each peISon. 

3. Age 1. 16-25 2. 26-35 3. 36-45 4. 46-S5 
5. 56-65 6. over 65 ....... Enter code number. 

4. Does this person worlc outside this residence? 
1. Yes, Full-time 
2. Yes, Part-time 
3. No 
Enter a code(s) number for each . person. 

5. Does this person have a current drivers 
License? 
1. Yes 2. No 
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 years of age 
How many wade full time? 
How many work. pan time? 

7. How many autos. pickups, vans. and motorcycles 
are available for use by members of your household? 
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TRIP MAKING CHARACTERISTICS 

We would llke to find out about all the trips you made to and from your building 10day. 
For each trip write in the corresponding code numbers from the lists below for Pua,ose of Tm, and 
Means of Travel and J)estination of IriP, 

1. Work related 
2. Personal business 
3. Meal or snack 
4. Shopping 
5. Educational 
6. Recreational 
7. Other (specify) 

1. Drove a car 
2. Rode in a car 
3. Metrorail and walk 
4. Metrorail and drive 
S. Metrorail and bus 
6. Bus only 
7. Walle 
8. Bicycle 
9. Other (specify) 

1. Within half a mile . 
2. District of Columbia 
3. Fairfu CoUDty 
4. Arlington .. 
s. Alcxandrii .... 
6. Fills . Chmch ' 
7. Fairfax Oty 
8. Prince Georges County 
9. Bethesda 
10. Silver Spring 
11. Rockville 
12. Elsewhere in Montgomery Co. 
13. Elsewhere in Maryland 
14. Elsewhere in Virginia 
15. Other (specify) 

The example indicates a midday trip made to the District of Columbia by Metrorail for the · 
purpose of shopping with a stop over in Bethesda. 

PERSON 1 

Tune you left 

Means of Travel 

Destination 

And I.hen: 
to work 
to next step 

Arrival time 

Length of Trip 

Example 

_:_AM.PM 

Swp 
1st 2nd 3ni 

1. 1. 1. 
.2. 2. 2. 

-

- miles 

Trip iO Work 

_:_AMPM 

Slap 
1st 2nd 3rd 

-

l. "' l. 1. 
2. 2. 2. 

_ miles 

Midday Trip Midday Trip Trip Hpme 

_:~AMPM _:_:AMPM _:_AMPM 

:.•· Stop Stop Stop 
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 

--- --- ---
--- --- ---
--- --- ---

., 

l. l. 1. 1. 1. l. 1. 1. 1. 
2. 2. 2. - 2. 2. 2. 2. 2. 2. 

_miles - miles - mile., 
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PERSON 2 

TllDC you left 

Means of Travel 

Destination 

And then: 
to worlc 
to next stop 

Arrival time 

PERSON 3 

Tune you left 

Purpose 

Means of Travel 

Destination 

And then: 
to work 
lO next stop 

Arrival time 

Trip to Work 
-

_:_MIPM 

Stop 
1st 2o<l 3rd 

1. 1. 1. 
2. 2. 2. 

Trip to Work 

_:_AMPM 

Stop 
1st 2nd 3rd -

1. 1. 1. 
2. 2. 2. 

¥,'idday 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 'liip Trip Homo 

_. :_AMPM _:_AMPM 

Stop Stop 
1st 2nd 31d 1st 2nd 3rd 

--- ---
--- ---
--- ---

1. l. l. 1. 1. 1. 
2. 2. 2. 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. 

8. Do you agree, disagree, ofhave no opinion with respect to the following statements? (circle one) 
-

People should be encouraged to use transiL 

Schedule infonnation for transit services is 
readily available. 

Metrorail is clean and reliable. 

Metrobus is clean and reliable. 
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1. Agree 2. Disagree · 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 

1. Agree 2. Disagree 
3. No opinion 
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WASHINGTON IIETROPOUTAN AREA lJIANSIT AUTHORITY 

Vlfltor suryey Jot Office Sites 

ExCUM me, I am conducting• travel•"'">' for the Wuhlngton Metropolitan Area Transit Alllhorly. Could I ask you a ltw brief que11lon1? 

Sl• Name: ____________________ _ Locallon of Interview: ______________ _ 

Observer: __________ _;._ __ _ Weather: __________ _ 

(1) 

Aniwa! Time 

(21 

Do,au-" 
In '111 
bufdlngf 
1.~ 
I. Vla/u· 
a. Eatng 
4.8rit1Q 
s. Cou1lt 
8. Hnllh 
cu, 
7.0hw 

4.Wak 
I.M9htall 
.. Bui 
7. Tul 

ff~- I.Ohr 
Flrnhld 

(SJ 

Did""''­·­_.,.lbr 
y,utlpD 
fll ollce? 

1.v .. 
2. No 

(e) (7) 

wi..- 'w..t,11 
roi,Ja~ 1.An~llc.. 
belD,e -•~-,, 2. Your,__ 
r..? I. Fl1oncr1 

i-.. 
Cllr • ..._.clng 4. Stn -« 1.Bn 
,_. I.Aes-.nnl 
in..walon 7, Schaol -~ Olf 

•• Hotel 
10.~ 
u.Healll 
clJI> 
12. Other 

Date: ________ _ 

Begin Tine: _______ End llme: ____ _ 

(13) .... ,., 
liegoalr>g ... , 
~ 
1.Drtww 
2.fl-.., 
a.Dapolf 

4. WIii 
I.MNolall 
I.Bui 
7.TDI 
I.Ofw 

(14) ...... _....., 
hnT(IIIINf 

Do JOU ag111e, dleagnie or have ro opinion 
wlh respect to-the following 1tatement1? 

(11) (111 

............ Scl.ue ... ............ 
==:' D =- llr ...-~ 
1.Al,w 
t.DINc,9' 1./4flW 
1.Noaptar l.lllfac,M 

•• No aj,lnlDn 

(11) 

~ ....... ....... 
1.AtPN 1-~ 
t. Dfllllg!N •• Dlug, 
J.NDoptian a.Noa, 

, .. ---



.... 

WASHINGTON IIETROPOUTAN AREA TRANSIT AUllfORITY 

Pedeatrtan SUry•J lot flttan §ttn 

Excuse me, I am conducting a travel survey for the Wash~ton Metropolllan Ania Transit Authority. Could I ask you a law brief qNatlona? 

SIi• Name: ____________________ 1..oca«lon of Interview: ______________ _ 
Obs8fver. ________________ _ Wealher: ___________ Date: ________ _ 

(1) 12) lfJ , .. 1 (5) (81 (7) ltl (t) (10) (111 (111 

Ant,alT.- Ar• yau: Wt,.,,111 rour How did""' Dldrau'- Howmrf wi.i.- W•IIIII How far,. WholilmedD Wl-.'lrill ...... 
,. !ihDPPq hamezlp 0e11o __ ·- tr::.- = ...... 1.Anolb ... '"'"' c::ro-· C'!"'""'..., 1.Allolb 
I. Ed1111 c:odl,? Auto; .... al# lor .. coming I. Ya<rhlame llh? lmlldl •lllr ,_.,_,_,. 
a.euu.. 1.Ptwr r-tlp? ,.....,., hoN? •• l'Mnd'• .. ..,ng,_, a. Ftlencra •· e,..,,.. ··~ home llortMt 
I.Bwtilg 3. Dn,p 1,Yn ~-="' 4.Slare Clly.~ c.-... 
1.0.. 2. No 1. llri -or 11.Bri 

•• Walk - I.ANlaanrc - 1.n.-nra 
15 ..... ~ ...,_ 7. School ~-NCtfan 7.SdlOCf 
•. Bui. ·~ ~ 7. Tul Off 
I.Odlw ...... t.lb!I 

10. Medcal 10.~ 
11.HNlta 11.Hooltl 
cu, clAI 
12.0lt. 12.0f-a 

.i:.---

"' ---

Begin Time: _____ ~Time: ____ _ 

,,~ (141 

Hawllll,au ..,. .... 
i-.-.i ........ ..... , ,_,..._.. 
Aua:i: 
1.Drfwr 
a.~ 
a.Drupaff 

•• WIiie 
IS.Mental! .... 
7. Tul 
,.o,,. 

Do you agree, dlallgree or have no oplnlor 
wlh rnpect ID lhe followlog alallllllenlll? 

111) .,., (17) (Ill 

,... lhauld ~ u.o,allla .....,. .. lnfannadanlt ci.illld ..., .. _..,.. =-- ........ ...,..,.._ ........ 
pwlc:IIWIIIII. ~=- '·re ;:=.. 2. • 

'·=.. :S.f,lioplnlol\ I.Hoop 
:S.Nooj,Hon 2. 

a.ND.-

•·-.:U.!:.r. 
f~S--
~ 



,,... .,. 
w 

WASHINGTON METROPOUTAN AREA TRANSIT AtmtORtTY 

surt,Y for Hotel §11!• 

&ewe ""'• I_,, oondue'Jng • travel au,wy Jor the Wahington Metrcpolllsn hea Tr-l Aulho,ly. Could I ak rc>u·• f- brief questlont? 
SIie Name: ____________________ locldlon ol lnttrvlew: _______________ _ Begin Time: _____ _ 

End Tknt: -----
ObHIWf: ________________ _ Weather: ___________ Dst1: ________ _ 

Do r:,:;-:• dlsagrH « have no opinion with resped 
the f 11stements? 

(1) (21 (3) (4) (SJ 1,.,_UMd Al: (8) ,., 
'"'' (II) (12) 1111 , ... , 1111 

Meln,,1111 ot bul: 
Anlvalllme ~r,111 =r:.-::.i Whet lime did Howdd)'OUget (7) Mroo,bll Whal ......... Whdwil,ou ' How,.alyaubll ............ ~ Mot1119111t MonlMII 

)'OUQlt,_1 ,,_, (t) 1:1io~-=- C::;-'ar ... ,..., gealng ..... ? -~ ~II c:INrland cle#lllld 
1. An emp1..,._ eerier TODAY? wi..-r 

__ ....._ 
iaedlr ....... ........ ......... 

I.An~ How_,, t.o.ticw Did )'OU i-. ~tram t,dayT CIIJ,IIIM,g 1. Oim car '·=-• 

tar,uilahllL 

r.T'1111n1t,. 1. Vft people .. ,_ a.Renlllcw cw avallallle b' 
f"';~beh -ot- 2.Renfll- ~=--· r=: .. I.No-Go• group? a. Walked crii·"' Cllr, buM,o t. v .. hlll9Kllgn I.Wellad I. . ~=-~- a.-....1 ........... ,_,.,..,,..,... 1.No•GD., ..... ~, <1,Moolal .. ...... a. ND.,..._, a.No.._ 

ii. 2U II. Bui hllrldan a...flln1Z w.- ... ..... ,.,....., 
I. Going., I . TuMmo ~of,- I. Tm11rno -- 7.HolllllUlh Wllai_.,. 7,HIMI.._ 
IDunge 1.0,,., ::r-°'roo- t. Wallllldld l,OIIW 
•• Other Ip z.r 1.Worll ..... s. ··;p. .. 

3. S 

"· 
-..J._ 

---1.- ---
, I --- --- --.-

---1._ -
---1._ --- ---

---1._ 
__ , __ ---1, _ 

---
---

--- ---'-- --- ---
--'-- --1-

---'-- --./._ 
~ -----

__J,_ --- __.J_ --- ---1.-
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