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Aquarium V)sitor Parking - Woods Hole 

1. INTRODUCTXON 

Summer traffic and parking problems have been of concern to 

the local community for several years. Growth of the scientific 

institutions~ increased traffic to the islands, and increased tourist 

traffic have all contributed to intensifying the local problem.. Since 

attendance at the Aquarium during the summer season is over 

200,000 persons, it has generally been assumed that this facility 

generates a high proportion of the traffic and parking problem. 

However, until the present study was made, there were no data on 

which to base any opinion reg.arding the degree to which the Aquarium 

aggravates the summer congestion in Wvods Hole. 

In order to obtain such data a statistical survey was conducted 

during the 1966 season to estimate the total number of Aquarium 

visitors, the total number of cars iI?-volved, the adequacy of the 

Bureau's parking facilities, and the relation of the Aquarium 

visitors to the Island visitors. 

The results of this study are useful to the Bureau in clarifying 

its parking problem in Woods Hole and will be useful to any planning 

agency studying the future development of Woods Hole. 

n. METHODS 

In order to meet the objectives of the study it was necessary to 

obtain reliable estimates of attendance, of the number of cars that 

Aquarium visitors brought into Woods Hole, of the number that us('d 

the Bureau's lots} the length of stay in ~he parking lots and the 

primary reason for coming to Woods Hole. 



These data were obtained from a stratificd sampling dC''<I;11 

for attendance counts and interviews, and from car marking e:>-"Pcri

ments in the Aquarium parking lot. 

The season was pre-stratified into 

1) Weekends and holidays (Stratum l) and 

2) Weekdays (Stratum IT), other than holidays. 

It was known that weather is a dominant factor relative to attendance, 

so the data were post-stratified into two .domains of fair and incle

ment weather. Although the number occurrence of such days is a 

random variable, the total number through the season was recorded 

and the whole of the survey data could thus be treated in four strata. 

Attenda.nce Estimates. An electronic counter located in a 

passageway of the Aquarium has been used since the Aquarium opened 

. in 1961 and was continued during the present study. Counts from 

this device are subject to some error. A group of people can pass 

it simultaneously resulting in a single count for the group. On the 

other hand, a certain number of small boys discover it and amuse 

themselves for a while making it click. Although these two errors 

tend to compensate, spot checks in the past have indicated that the 

electronic counts ·tend to be somewhat high. 

The ratio of the observed number of visitors to the counter 

total was estimated from 16 one-hali-hour samplings per week (out 

of a possible 96), selected as follows: Each week, four days were 

selected at random and within each of the selected days, 4 one-hali

hour time periods were selected at random. All persons entering 
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the Aquarium during these periods were counted and the electronic 

counter readings were recorded at the start and end of each salnpling 

period. 

Interview Survey. To obtain the other required information 

samples of visitors were interviewed. They were asked the fol

lowing questions: Did you come to Woods Hole by car? )i so, how 

many persons are in your party and where did you park your car? 

Did you come to Woods Hole primarily to see the Aquarium or for 

other reasohS. Are you on your way to the Islands? 

The sampling design was as follows: Initially, two days per 

week were selected at random from each of the two strata and within 

each day three periods were chosen at random within the time avail

able after the selection of sampling periods for the attendance survey_ 

It was then possible for one employee to conduct both the attendance 

counts and interviews. 

For each sampling period, ten pa-rties were interviewed. At the 

beginning of the period, the first adult entering the Aquarium was 

. questioned. During the interview, free movement of visitors was 

allowed into the Aquarium. The next adult entering the Aquarium 

after the completion of the first interview was sele?ted as the second 

sample. This procedure was continued until ten parties had been 

interviewed, Thus, there were 30 interview samples per day and 60 

for each stratum per week. 
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After the third week of surveying, analysis showed that con-

fidence limits for Stratum II (weekdays) were teo wide so the 

s~mpling periods were increased by selecting two periods per day 

on four days of the week, making a total of eight sampling periods 

(80 interviews) per week in Stratum II. This increased sampling 

started with Week, 5 (July 16). 

Length of stay in parking lot. The rate of turnover in the 

parking lot was estimated from marking experiments cenducted on 

two different weekdays. The details of estimation are in Appendix C. 

m. RESULTS 

Attendance. Attendance was estimated in all cases by multiplying 

the counter total (for each day or .stratum) by the corresponding 

estimate ef the stratum ratio. This ratio varied somewhat from 
See. 

stratum to stratum; the overall estimate was O. 88 (~ Appendix A). 

In 1966 the Aquarium was epen from June 18 to. September 11. 

The estimated daily attendance and state of the weather is presented 

in Table 1. Total attendance fer the 86-day season was 229, 000 

·tt 7,960). The average daily attendance was 2,663.· 

The state of the weather has a marked effect en the Aquarium 

attendance. During days of inclement weather daily attendance is, 

on the average) about 1, 500 higher than on fair days. Table 2 

presents a breakdo·wn of attendance by type ef day and weather. 

Tetal attendance has increased slightly each season since the 

new Aquarium epened in 1961. The average daily attendance, hewever, 

has not varied much and dees net shew any definite trend. The seasenal 

totals depended en the number ef days the Aquarium was open. Seasenal 

and average daily attendance figures are presented in Table 3. 
f 
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Table 1. - -Daily Aquarium Attendance, Summer 1966 ' 

Date Attendance Weather 

June 18 ,(Sat) 1,826 Fair 

June 19 (Sun) 3, 204 Inclement 
June 20 (Mon) I, 619 Fair 
June 21 (Tues) 1,535 Fair 
June 22 (Wed) 1,476 Fair 
June 23 (Thurs) 1,899 Fair 
June 24 (Fri) 972 }'air 
June 25 (Sat) 3,752 Inclement 

,June 26 (Sun) 3,634 Inclement 
June 27 (Mon) I, 990 Fair 
June 2S'(Tues) 1,561 Fair 
June 29 ('Wed) 3,079 Inclement 
June 30 (Thurs) 1 .. 358 Fair 
July 1 (Fri) I l 703 Fair 
July 2 (Sat) 1, 166 Fair 

July 3 (Sun) . 1, 973 Fair 
: July 4 (Mon) 2,050 Fair 

July 5 (Tues) 2, 296 Fair 
July 6 (Vved) 3, 788 Inclement 
July 7 (Thurs) 4, 293 Inclement 
July 8 (Fri) 1,726 Fair 
July 9 (Sat) 2, 259 Fair 

July 10 (Sun) 3, 502 Inclement 
July 11 (Mon) 2, 111 Fair 
July 12 (Tues) 2,734 Fair 
July 13 (Wed) 2,792 Fair 
July 14 (Thurs) 3,737 Inclement 
July 15 (Fri) 2, 234 Fair 
July 16 (Sat) 2,393 Fair 

July 17 (Sun) 2,631 Fair 
July 18 (Mon) 2;,446 Fair 
July 19 (Tues) 3,353 Fair 
July 20 (Wed) 4,563 Inclement 
July 21 (Thurs) 2,439 Fair 
July 22 (Fri) 2,493 Fair 
July 23 (Sat) 2,307 Fair 

* Holiday 
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Date Attendance 'Weather 

July 24 (Sun) 2, 520 Fair 
July 25 (Mon) 2,662 Fair 
July 26 (Tues) 4, 147 Inclement 
July 27 (Wed) 3,098 Fair 
July 28 (Thurs) 4,291 lnclement 
July 29 (Fri) 2,892 Inclement 
July 30 (Sat) 3,318 Inclement 

July 31 (Sun) 3, 117 Inclement 
AUt;ust 1 (Mon) I, 921 Fair 
August 2 (Tues) 4,095 Inclement 
August 3 (Wed) 2, 919 Fair 
August 4 (Thurs) 3,105 Fair 
August 5 (Fri) 3, 949 Inclement 
Augus t 6 (Sat) I, 947 Fair 

August 7 (Sun) 2,502 Fair 
August 8 (Mon) 4,209 Inclement 
August 9 (Tues) 3, 701 Inclement 
August 10 (Wed) 4,459 Inclement 
August 11 (Thurs) 3,845 Inclement 
August 12 (Fri) 3, 100 Inclement 
August 13 (Sat) 2 .. 079 Fair 

August 14 (Sun) 2,707 Fair 
August 15 (Mon) 3, 905 Inclement 
August 16 (Tue s) 4,272 Inclement 
August 17 (Vied) 2,324 Fair 
August 18 (Thurs) 2,559 Fair 
August 19 (Fri) 2,536 Fair 
August 20 (Sat) 2,369 Fair 

August 21 (Sun) 2,726 Fair 
August 22 (Mon) 3,676 Inclement 
August 23 (Tues) 3,745 ,Inclement 
August 24 (Wed) 2,339 Fair 
August 25 (Thurs) 2,773 Fair 
August 26 (Fri) 2,066 Fair 
August 27 (Sat) 2,058 Fair 

August 28 (Sun) 2,489 Fair 
August 29 (Mon) 2,273 Fair 
August 30 (Tues) 3,323 Inclement 
August 31 (Wed) 2,640 Fair 
September 1 (Thurs) 2,809 Inclement 
September 2 (Fri) 1,641 Fair 
September 3 (Sat) 3,514 Inclement 
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Date Attendance Weather 

September 4 (Sun) 3,785 Inclement 
* September 5 (Mon) 2,073 Fair 

September 6 (Tues) 851 Fair 
September 7 (Wed) 908 Fair 
September 8 (Thurs) 912 Fair 
September 9 (Fri) 1, 253 Inclement 
September 10 (Sat) 1,108 Fair 

September 11 (Sun) 1,879 Fair 

* ,Holiday 
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Table 2. --Daily attendance in relation to type of day and weatl10r. 

Stratum 

Weekdays, fair weather 

Weekend days (+ holidays), fair weather 

Weekdays, inclement weather 

Weekend days (+ holidays). inclement 
weather 

. Average 

-8-

Attendance 
Average Min. 

2~ 119 

2, 190 

3,686 

3,475 

2,663 

851 

1, 108 

1,253 

3,117 

Max. 

3,353 

2, 726 

4,563 

3,785 



Table 3, --Seasonal and average daily attendance for a six-year 

period, adjusted electronic counter readings, 

No, days Season Average daily 
Year open attendance attendance 

1961 72 186, 000 2,583 

1962 :78 199,300 2,555 , 

.1963 72 208,900 2, 901 

1964 86 224,900 2.615 

1965 86 219,400 2.551 

1966 86 229,000 2,663 
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Number of cars. The number of persons per car, obtained 

from the interviews, varied from 1 to 13 with an overall average 

of 4. 2. It is interesting to note that the number was higher in 

inclement weather than on clear days (Table 4). 

The number of cars per day was computed by dividing the daily 

attendance by the average number of persons per car. These es

timates are shown for different attendance levels in Table 5. On 

850/0 of the days, the number of cars varied between 240 and 950 

(Table 5). The average numbers for the four strata are shown in 

Table 6. For estimators and confidence limits of the interview 

survey see Appendix B. 

Parkin!;£ spaces required. The number of parking spaces re

quired depends upOI1 the length of time each car is parked. An 

analysis of the data from the turnover rate experiments show that 

the average length of stay is about 30 minutes. Approximately 

500/0 of the cars in the parking lot stayed a little less than 30 minutes~ 

230/0 stayed three-quarters of an hour and the maximum length of 

stay was abru t two hours. The Aquarium lot with its 30 parking 

spaces can accommodate about 260 cars per day (Appendix C). 

The spaces required for different attendance levels are shown in 

Table 5 and f01: the four strat"a in Table 6. 
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Table 4. --Number 'of persons per car. 

Weekend days, fair weather 

Weekend days, inclement weather 

Weekdays, fair weather 

Weekdays, inclement weather 

Average 
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4. 1 

4. 3 

4.0 

4.6 

4. 2 



Table 5. --Parking requirements for different attendance levels. 

Frequency of Estimated no. 
Attendance class occurrence Estimated no. parking spaces 
(No. persons I day) Days (percent) cars/day required 

I 

500 (0-1000) 4 (4. 650/0} " 120 (0- 23 9) 14 (0-2B) 

1500 (1001-2000) 18 (20. 930/0) 359 (239-478) 42 (29-56) 

2500 (2001-3000) 34 (39. 530/0) 598 (478-717) '69 (57-83) 

3500 (3001-4000) 22 (24. 42%) 837 (717-956) 97 (84-111) 

4500 (4001-5000)' 8 (9. 300/0) 1076 (956-1195) 125 (112-138) 
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Table 6, --Parking requirements for different types of conditions. 

Average 
Spaces 

Attendancc Cars requi r"cd 

Weekdays, fair weather 2, 119 527 61 

Weekend days (+ holidays), fair 2~ 190 537 62 
weather 

Weekdays, inclememt weather 3,686 803 93 

Weekend dais (+ holidays), inclement 3,475 801 94 
weather 

Average 2,663 637 .74 
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Where did they park? Visitors to the Aquarium may park their 

cars (1) in commercial parking lot if they are going to the Islands. 

(2) on the street, or (3) in Government parking lot. There are two 

Government parking areas: (I) the Aquarium visitor parking lot which 

is open to the public every day. and (2) the Laboratory staff parking 

area which is open to the public only on non-work days. The AquarIum 

lot has spaces for 30 cars; the Laboratory parking area can accommo-

date 50 cars. Thus. there are 30 spaces available on work days and 

80 spaces on non-work days. 

The bulk of the visitors interviewed said they parked their cars 

eitherin a Government lot or on the street. The average percentage 

using Government parking areas. varied from 36 to 58 depending upon 

type of day and weather (Table 7), 

Adequacy of Government parking areas. As noted above. the 

Aquarium parking lot experiment showed that the Aquarium parking lot 

can handle a peak load of about 260 cars per day, Using the ratio of 

8.6 cars per space derived from the study we es timate that the staff 

parking area can accommodate anothe r 430 cars or a total of 690 cars 

per day for the· two lots. 

On non-work days there never was a parking problem. The staff 

parking lot was never completely filled. Table 7 shows that on the 

average inclement weekend day 8.01 cars were parked in Woods Hole 

by Aquarium visitors. This is more than the 690 cars the Government 

lots can handle. In actual fact, only 580/0 or 465 cars used the Govern

ment lots on average inclemen.t weekend days, indicating a large sur-

plus of Government parking space on those ~ays. Evidently. street· 

parking areas were not taxed to their limits on these days. 

I 
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Table 7. --Average daily parking pattern {number of cars and percent}. 

Non-work days Weekda~s 
Fair Inclement Fair Inclement 

weather weather weather weather Average 

Government 
parking lot 312 (58'10) 465 (58%) 221 (42%) 289 (36'10) 306 (48'10) 

On street 188 (35%) 280 (35'10) 239 (45%) 466 (58%) 274 (43%) 

Comme rcial 
parking lot 5 (1%) 8 (1%) 23 (4'10) 8 .(1%) 12 (2%) 

Other areas * ·32 .(6%) 48 (6%) 44 (8%) 40 (5%) 45 (7%) 

Total 537 (100'10) 801 (100'10) 527 (100%) 803 (100%) 637 (100%) 

)~ Private and motel areas 
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On weekdays in fair weather there was again no problem, be

cause the average use of the Aquarium lot was only 221 cars~ 

which is less than its capacity of 260 cars, Apparently, on these 

days also, the street parking was not overtaxed. 

On inclement weekdays a problem develops. The average 

attendance on these days results in 803 cars which overtaxes both 

the street and the Aquarium parking lot, Visitors parked 466 

cars on the street on average inclement weekdays, which, assuming 

the Aquarium lot turnover rate, would require about 54 spaces; 

and on peak weekdays when the attendance ran to 4, 000) the number 

of cars parked on the streets ran to more than 505 requiring about 

59 parking ..... paces. 

The Aquarium as a tourist attraction. The survey questioning 

provided information on the extent to which the Aquarium attracted 

persons to Vloods Eolc. We were interested in knowing whether 

the Aquarium actually attracted large numbers of people to Woods 

Hole or whether it simply served those who came for other reasons. 

There is a heavy traffic through Woods Hole to Martha's Vineyard 

and Nantucket and we were interested in knowing how many of the 

. Aquarium visitors were persons waiting for the ferry or combining 

a trip to Woods Hole and the Islands. 

Results of the survey show that only 100/0 of the Aquarium 

visitors were on their way to the Islands (Table 8). This is im

portant information as it means that traffic and parking problems 

associated with the Aquarium and the Steamship Authority are for 

-1S-



Table 8. -:--Purpose of visit to Woods Hole. 

To see Aquarium 

To visit the Islands 

Residents 

For other reasons 

-17-

430/0 

10% 

3% 

440/0 



the most part independent. Only 430/0 of the visitors said they 

came specif~cally to see the Aquarium. The greatest percentage 

of the visitors stated they came to Woods Hole for "other!! reasons, 

such as "just drove down to see Woods Hole" or ttwe had always 

heard of Woods Hole fI or "we were just driving around the Cape. II 

Apparently, these people were part of that great body of summer 

tourists who choose a general area to see and then visit all the 

available points of interest. 

lV. CONCLUSIONS 

1. Average daily attendance at the Aquarium in the summer 

of 1966 was 2,663. This is somewhat higher than the daily attendance 

in the previous year but not so high as that for 1963. There has i 

been no definite trend in daily attendance since the new Aquarium 

opened in 1961. 

2, Very few Aquarium visitors are on their way to the Islands . 

. Therefore, any traffic or parking problem generated by the Aquarium 

.visitors is separate from those of the Steamship Authority. 

3, Less than half of the Aquarium visitors came to Woods Hole 

specifically to see the Aquarium. Almost half came as general 

tourists to see the Woods Hole area and the ocean. 

4. The station's parking facilities made available to Aquarium 

visitors on Saturday, Sunday, and holidays (SO spaces) are more 

than adequate to handle the Aquarium visitors I cars on those days 

even on the most crowded days. 
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5. On the average fair weather weekday the Aquarium parking 

lot (30 spaces) was not overtaxed, indicating the combined available 

parking on the street and in the Aquarium parking lot was adequate 

on such days. 

6. On inclement weekdays parking is a problem. Judging from 

the number of cars parked on the street (239) on fair weather week-

days when the Aquarium parking lot was not utilized to capacity I we 

may assume there were roughly 28 parking spaces readily available 

on the street. The average inclement weekday requires about 93 

parking spaces. With 28 available on the street and 3 a in the Aquarium 

lot. anothe;r 35 are required. On a day of high density (4, 000 visitors), 
. \ 

about 50 additional parking spaces are required in order to prevent 

an undesirable parking pressure on the quiet residential section of 

Woods Hole and annoyance to the Aquarium visitors. 
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APPENDI;x: A ... ATTENDANCE SURVEY 

The estimated ratio for each stratum is 

where Yh ;- mean of the observed counts of vIsitors in the h stratum, 

xh = mean of the electronic counter record during the observed 

counting pe riod in the h stratum. 

and the combined ratio is~ 

The estimate of total attendance for any stratum is computed blJ 

I't A 
YSh = Rh Xh 

and total attendance is estimated by, 

Variances and confidence limits of these estimates follow 

Cochran (1963)* and are presented in Table A-I. 

The est imated confidence limits for total attendance fell within 

the 5'10 limits while those for three of the individual strata were a little 

greater (7-8%). Variances of the ratios were very low. 

* Cochran, William G. 1963. Sampling Techniques. John Wiley 

and Sons. pp. 154-170. 

, 
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Table A-I. --Statistical evaluation of the attendance survey. 

Weekends & Holidays 
Fair Inclement 

Statistic * weather weather 

Nh 280 

nh 48 

Yh 159. 667 

xh 187.042 

Xh 51,'245 

~h 3,124 

S~ 5,861 

rn .6512 

" v(Y Rh} 3 J 436, 95 9 

" YRh 43,763 

A 

D/YRh . 0852 

'" v(Rsh} • 0000067 

D{95%} + . 0164 
A 

D/RSh • 0192 

112 

16 

251. 063 

255. 000 

28,251 

8,115 

6, 134 

, 9199 

, 985 

1,281 

860,966 

27,827 

+ 1, 977 

, 0710 

. 0000065 

+ , 0158 

, 0160 

* Definitions of statistics 

r = correlation coefficient x, y 

2 "'2 2 " Z = S Y + R Sx - ZR r Sy Sx 

v ( ) = variance 

Weekdals 
Fair Inclement 

weather weather Total 

504 308 1,204 

74 53 191 

123.514 292,623 

150,649 317.264 

93,000 87,993 260,489 

3,779 9,348 

·4,451. 3,865 

.• 8763 • 5533 

.820 • 922 .885 

878 6,494 

2, 571, 135 9/ 624, 142 16,493,203 

76,260 81,129 228, 980 

.:t 3 / 193' .:t. 6, 223 .:t 7 I 960 

. 0419 .0767 .0348 

. 0000015 • 0000063 .0000200 

+ . 0078 + . 0160 + • '0088 

.0095 • 0173 .0099 

Nh = population number of 
observational periods 

nh . = sample numbe r 

D = confidence limits at 95% probability level 

D/estimate = precision of estimate 



APPENDD{ B. INTERVIEW SURVEY 

The interviews provided estimates of the number of persons 

per car, the proportion of cars parked in various areas and the 

proportion of attendees who were in Woods Hole for various reasons. 

These data, combined with the attendance estimates provided the 

following estimates of interest, which are tabulated in Table B-l. 

The estimated number of cars brought into Woods Hole by 

Aquarium visitors, 

where ch = number of persons per car in the h stratwn. Fiducial 

limits of this estimate were calculated using Fieller's theorem 

with the Behrens distribution (Finney, 1964*). The density distri-

bution of c was skewed right, but a normal distribution was used 

for calculating variance. 

The estimated number of cars that utilized the various park-

ing areas, 

where Phi = proportion of cars from the interview survey using 
.th . 

the 1- area 

*Finney, D. J. 1964. Statistical Method in Biological Assay. 

Charles Griffin & Co., pp. 24-35. 

-22-



The estimated number of persons visiting Woods Hole for 

reasons of interest, 

where Phi' It;: proportion of people from the interview survey who 

came to Woods Hole for the jth reason. 
/". A 

The variances of Jl:hi and Yhj were estimated by adding the 

component variances, using binomial variation, pq/n, for the pro-

portions. 
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Table B-l. Estimates, variances and confidence limits for certain items 
from the interview survey. 

Confidence Precision 
iEstimate of Estimate Variance Limits (95%) (95%) 
I 

No. of cars 53,800 + 2,204 
- 2, 161 

People per car 
Total 4.184 .0018 + .0832 .0199 
Weekends, 

fair weather 4.078 • 0051 + .1400 .0343 
Weekends, 

inclement weather 4.340 .0162 + .2495 .0575 
Weekdays, 

fair weather 4.016 .0052 + .1413 .0353 
Weekdays, 

inclement weather 4.592 • 0100 + .1960 • 0427 

Proportion of cars in Aquarium parking lots 
Total .4822 .0002 + .0239 .0495 
Weekends, 

fair weather .5749 .0005 + .0607 .0723 
Weekends, 

inclement weather .5800 .0012 +.0678 · 1169 
Weekdays, 

fair weather .4194 .0005 + .0416 .0991 
Weekdays, 

inclement weather .3564 .0008 + .0555 • 1556 

Proportion of persons who came to Woods Hole primarily to see Aquarium 
Total .4265 • 00004 + .0071 .0166 
Weekends, 

fair weather .4071 .00011 + .0206 .0506 
Weekends,' 

inclement weather .4782 .00029 + .0334 .0698 
Weekdays, 

fair weather .4076 .00011 + .0206 • 0505. 
Weekdays, 

inclement weather .4559 .00019 + .0268 .0588 
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APPENDIX C. Length of S~ay and Capacity of Aquarium Parking Lot. 

Operational design of survey. To ascertain lengths of stay in the 

Aquarium parking lot and to determine the number of cars that the 

lot could accommodate per day. cars were counted and marked at 

15-minute intervals over a 1-1/2 hour period as follows: 

1st count - At the beginning of the period to be checked the 

number of cars in the parking lot were recorded and each car was 

. marked (on a rear tire) with an "I". 

2nd count - Fifteen minutes from the start of the period, 

the lot was again checked and the number of cars remaining with an 

. Ill" mark were counted and recorded. 

3rd count - Thirty minutes from tue beginning of the period 

the number of cars remaining in the lot with ·"1" marks were re

corded and all cars without a mark were counted and marked with 

a "n". 
4th count - Forty-five minutes from the period's start. the 

number of cars in the lot that had "I" or "n" markings were counted 

and separately recorded. 

This process continued at IS-minute intervals, so each 1-1/2 

hour sampling period contained seven counts. Because of the limited 

amount of time available in which to conduct each count, the counting 

and marking routine was carried out at every other time interval 

(I, 3. 5. 7) while counts only were conducted at the remaining 

intervals (2. 4. 6). 
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Results. Two samplings were conducted on both August 22 and 

August 30, and the number of cars remaining at each interval was 

recorded (Table C-l). The proportion (F) of cars remaining of the 

original number marked at each time interval was determined. As 

an example: to find the proportion of cars present for 1/4 hour on 

the morning sampling of August 22, divide 21 by 28. All proportions 

are given in Table C- 2. 

These proportions were plotted on logarithmic probability 

paper and the percent of cars remaining at each time interval was 

read directly from the plots (Figure C-1). 

To determine the number of cars that could be handled by the 

Aquarium pa .... king lot, 

L.: r; ti Pi S 

where ti :: total hours/ith time interval 

Pi = p:r-oportion of the cars utilizing the i th time 

interval (average of both experiments) 

s = 30 = number of parking spaces available. 

We chose to make our estimate conservative by not including the 

first hour when attendance is usually low and by using three discrete 

points on the probability duration curve (500/0,·75%, 1000/0 at two hours) 

rather than integrating completely over the curve. 

The results are shown in Table C-3. 

To generate the number of parking spaces required per day 

for any attendance level, 

S = A/ (rvc) 
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where A = a:ttendance:Jevel desired 

JL = the number of cars. per 'day per parking space 

c = number of people per car. 

For our data, ,J"L= 260/30 =- 8.6 

c =4.2 
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Table C-l, Number of cars remaining in Aquarium parking lot at 1/4 hour 
intcrvals for four 1-1/2 hour Eeriods. . 

1,August 22, Morning 2. August 22, Afternoon 

No. cars remaining at each No. cars remaining at each 
Interval time interval time interval 

No. Time i Il III IV Time I II III lV 
h" 

1 1100 28 1400 29 

2 1115 21 '1415 25 

3 1130 17 12 ' 1430 16 9 

4 1145 13 10 1445 12 9 

5 1200 5 4 13 1500 . 8 6 12 

6 1215 2 3 8 1515' 7. 6 11 

7 1230 2· 3 6 16 1530 4 3 5 15 

3. August 30 1 Morning 4. August 30, Afternoon 

No. cars remaining at each No. cars remaining at each 
I Interval time interval time interval 
t No. Time --y- II III Iv Time I 11 III IV' 

1 1030 21 1400 27 

2 1045 19 1415 15 

3 1100 13 12 1430 10 15 

4 1115 6 5 1445 7 9 

5 1130 3 3 18 1500 3 4 19 

6 1145 2 1 16 1515 3 2 15 

7 1200 1 0 10 15 1530 2 0 10 13 
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Table C-2. --Proportion of cars remaining in Aquarium parking lot 

for each time interval. 

1. August 22, Morning 2. Augll~~ 22, Afternoon 

Time 
interval Proportions of cars remaining Proportions of cars remaining 

(hr) in lot in lot 

1/4 • 7500 .8333 .6154 .8621 1.0000 · 9167 

1/2 .6071 .3333 .4615 • 5517 .6667 .4167 

3/4 .4643 .2500 .4138 .6667 

1 · 1786 · 2500 • 2759 .3333 

1-1/4 • 0714 : 2414 

1-1/2- • 0714 · 1379 

3. August 30, Morning 4. August 30, Afternoon 

1/4 .9048 .4167 . 8889 .5556 .6000 · 7895 

1/2 · 6190 · 2500 • 5556 .3704 • 2667 • 5263 

3/4 · 2857 · 0833 • 2593 · 1333 

1 · 1429 • 0000 • 1111 • 0000 

1-1/4 · 0952 • 1111 

1-1/2 .0476 .0741 
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Table C-3. --Estimate of number of cars that can be 

accommodated per day by the Aquarium parking lot 

1. Weekda;rs 

No. parked 
i t P s per da;r 

1/2 12 . 50 30 180 

3/4 8 ~ 23 30 55. 2 

2 3 . 27 30 24. 3 

259. 3 = 260 

2. Weekends 

1/2 12 50 80 480 

3/4 8 23 80 147. 2 

2 3 27 ·80 64.8 

692. 0 
~. 

~ 
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Fig. 4. Plots of duration of stay in Aquarium parking lot. 
(Open circles represent average stay for each time interval.) 
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