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TECHNICAL MEMORANDUM
ROUTE 6A TRIP GENERATION STUDY

TO: Cape Cod Commission DATE: August 14,1995
3225 Main Street, Box 226
Barnstable, Massachusetts 02630 REF: 269

FROM: M¢Donough & Scully, Inc. RE: Route 6A Trip Generation Study
Two Natick Executive Park
Natick, Massachusetts 01760

Objective

The objective of this study was to determine the summer trip generation
characteristics of various commercial land uses along Route 6A on Cape Cod. The
Institute of Traffic Engineers (ITE) Trip Generation?, is currently the most
common source of such information and may not truly reflect the trip generation
characteristics of Cape Cod or Route 6A. The project included extensive data
collection for seven different land uses in five towns from Sandwich to Orleans.
The land uses were: convenience market, small retail center (under 20,000 s.f.), large
retail center with supermarket, general office space, restaurant, motel, and bank.

Procedure

For each land use, two locations were selected for observation. Access to Route 6A
and the proximity to other land uses of the same type were considerations in the
selection of the sites. Each location’s driveways were counted for all hours of
operation between 6:00 AM and 6:00 PM on a summer weekday and a summer
Saturday during the month of July 1995. The data collected included the number of
vehicles entering and exiting the facility during each fifieen minute interval for the
counting period and identified all modes of travel, including automobile, truck, bus,
bicycle and pedestrian. The automobiles were further categorized according to the
number of occupants in each vehicle.

The selected locations and the times that each location was observed are listed in
Table 1. Relevant characteristics such as the square footage or the number of rooms
and parking spaces for each location were researched for independent variables to be
used in developing trip generation rates similar to those in the ITE Trip Generation
manual.

1 Trip Generation, 5T Edition, Institute of Transportation Engineers, Washington, D.C,, 1991
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Table 1

Location Size Town Day Hours

Convenience Store (Average observed size: 2,628 square feet) -

Christy’s Convenience Store 2,628 st =~ Sandwich Friday fam-6pm
Saturday 6am-6pm

* - Convenience Store trip generation rates are based on one study location.

Small Shopping Center (Average observed size: 18,494 square feet)

Hilltop Plaza 21,000 sf  Otleans Friday 6am -6 pm

_ Saturday 6am-6pm

Lemon Tree Village Shops 15,987 sf  Brewster Friday §am-6pm

Saturday 6am-6pm

Large Shopping Center w/Supermarket (Average observed size: 70,577 square feet)

Purity Supreme Shopping Center 60,605 sf  Sandwich

Purity Supreme Shopping Center 80,549 sf  Orleans

Office (Average observed size: 10,269 square feet)
939 Main Street Offices 5940 sf  Yarmouth

Sextant Hill Office park 14,598 st  Sandwich

Restaurant (Average observed size: 3,046 square feet) *
Beehive Restaurant 3,102sf Sandwich

Tower House Restaurant 2990 sf  Brewster

Friday
Saturday
Friday
Saturday

Friday
Priday

Friday
Saturday
Friday
Saturday

* . Average size includes 856 square foot patio at the Tower House Restaurant

Motel (Average observed size: 18.5 rooms)
Country Acres Motel 18rooms  Sandwich

Sesuit Harbor Motel 19rooms  Dennis

Bank (Average observed size: 2,679 square feet)
Cape Cod Co-operative Bank 2,558 st  Dennis

Cape Cod 5 Bank 2,800sf Brewster

Friday
Saturday
Friday
Saturday

Friday
Saturday
Friday
Saturday

mcdonough & scully, inc.

6am-6 pm
6am-6pm
6am-6 pm
6am-6 pm

8am-5pm
8am-5pm

11am-6pm
$am-6pm
Sam-6pm
8 am-6 pm

fam-6pm
6am-6pm
6 am - 6 pm
6am-6pm

8am-6pm
9 am - noon
§am-6pm
8 am - noon
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Results

Based on the data collected and presented in the appendix, the trip generation rates
for each land use observed have been calculated. The following tables present the
results for the total observation period on Friday and Saturday, as well as for the
weekday morning and evening peak hours and the Saturday peak hour. In
addition, for comparative purposes, the ITE trip generation rates are provided for
the peak hours.

Observed Daily (6 am - 6 pm)

Independent Average Average Trip Generation Rates
Land Use Variable Size Weekday (Enter/Exit) Saturday (Enter/Exit)
Convenience Store 1,000 sf 2,628 sf 590.94 (51%/49%) 707.00 (51%/49%)
Small Retail Center 1,000 sf 18,494 sf 125.75 (52%/48%) 103.39 (51%/49%)
~ Large Retail Center
with Supermarket 1,000 sf 70,577 st 84 43 (50%/50%) 84.18 (50%/50%)
General Office Space 1,000 sf 10,269 sf 28.05 (49%/51%) Offices closed
Restaurant 1,000 st 3,046 sf 7649 (53%/47%) 150.20 (52%/48%)
Motel occupied rooms  18.5 rooms 5.27 (45%/55%) 6.46 (42%/58%)
Bank w/Drive-up window 1,000 sf 2,679 sf 462.67 (50%/50%) 235.16 (51%/49%)
Morning Peak Hour
Independent Average Trip Generation Rates
Land Use Variable Size Observed (Enter/Exit) ITE (Enter/Exi
Convenience Store 1,000 sf 2,628 sf 63.93 (50%/50%) 30.31 (50%/50%)
Small Retail Center 1,000 sf 18,494 sf 5.49 (51%/48%) 3.25 (63%/37%)
Large Retail Center '
with Supermarket 1,000 sf 70,577 st 5.60 (56% /44%) 1.87 (63%/37%)
General Office Space 1,000 sf 10,269 sf 2.53 (83%/17%) 317 (89%/11%)
Restaurant 1,000 sf 3,046 sf 12.97 (62%/38%) 6.33 (82%/18%)
Motel occupied rooms 185 rooms 0.43 (32%%/ 68%) 0.84 (38%/62%)
Bank w/Drive-up window 1,000 sf 2,679 sf 32,10 (58%/42%) 35.18 (51%/49%)
Evening Peak Hour
Independent Average Trip Generation Rates
Land Use Variable Size bserv Enter/Exit ITE (Enter/Exit
Convenience Store 1,000 sf 2,628 st © 44 52 (54%/46%) 34.36 (49%/51%)
Small Retail Center 1,000 sf 18,494 sf 15.22 (49% /50%) 12.1 (50%/50%)
Large Retail Center
with Supermarket 1,000 sf 70,577 of 7.56 (51%/49%) 7.45 (50%/50%)
General Office Space 1,000 sf 10,269 sf 3.94 (21%/79%) 3.38 (17%/83%)
Restaurant 1,000 sf 3,046 sf 1248 (76%/24%) 9.72 (65%/35%)
Motel occupied rooms 185 rooms 0.76 (47%/53%) 0.96 (55%/45%)
Bank w/Drive-up window 1,000 sf 2,679 st 40.69 (50%/50%) 51.23 (51%/49%)
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Saturday Peak Hour
Independent Average Trip Generation Rates

Land Use Variable Size Observed (Enter/Exit) ITE (Enter/Exit)
Convenience Store 1,000 sf 2,628 sf 80.67 (50%/50%) Not given in manual
Small Retail Center 1,000 sf 18,494 of 13.36 (51%/49%) 16.48 (50%/50%)
Large Retail Center :

with Supermarket 1,000 st 70,577 st 12.97 (46%/54%) 10.11 (50%/50%)
Restaurant 1,000 sf 3,046 sf 2495 (52%/48%) 11.06 (53%/47%)
Motel occupied rooms 185 rooms 1.22 (47%/53%) 1.60 (38%/62%)
Bank w/Drive-up window 1,000 sf 2,679 sf 80.81 (50%/50%) 38.01 (50%/50%)
Conclusions

Based on the data collected and the trip generation rates presented above, trip
generation rates along Route 6A, from Sandwich to Orleans are generally higher
than those presented in the ITE Trip Generation Manual. This is based on the rates
of the three observed peak hours and not the daily totals. The reason for using the
peak hours and not the total traffic observed, is that this study only observed traffic
from 6:00 am to 6:00 pm and not for a 24 hour period.

Of the seven land uses studied, only the motels had a trip generation rate that was
lower than the average for all three peak hours. The banks had lower trip rates
during the morning and evening peak hours on the weekday, but were more than
double the national average on Saturday. General office space generated slightly less
traffic than the average in the morning and slightly more in the evening. These
slight variations from the national average can be attributed to the high percentage
of vacationers as opposed to local residents whose travel patterns do not fluctuate
significantly from day to day.

The convenience store, the large and small retail centers and the restaurants all
generated more traffic than the national averages for all three peak hours, with the
exception of the small retail center on Saturday, which was slightly below the
average.

Even though the trip generation rates are generally higher, the directional
distribution (the proportion of entering and exiting vehicles) is fairly consistent
with the national averages.
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Site Access Points
Traffic Counts

¢ Convenience Store
Small Retail Centers
Large Retail Centers
General Office Buildings
Restaurants
Motels
Banks
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Site Access Points
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Site Access from Route 6A

Convenience Store

Christy’s Convenience Store 2,628 sf Sandwich
1 U - Shaped driveway on Route 6a; both sides used for entering and
exiting vehicles

Small Shopping Center
Hilltop Plaza 21,000 sf Orleans

1 two-way driveway on Route 6A

Lemon Tree Village Shops : 15,987 sf Brewster
3 driveways on Route 6A; two are designated as entrances and one as an
exit, however, vehicles were observed to enter and exit all three
driveways

Large Shopping Center w/Supermarket
Purity Supreme Shopping Center 60,605 sf Sandwich

4 entrances to the parking lot of Purity; one is a truck entrance from 6A
which was occasionally used by passenger vehicles, one is the primary
entrance which is a two-way drive on Route 6A and there are two drives
off of Tupper Road, which connects to Route 6A

Purity Supreme Shopping Center 80,549sf = Orleans
2 entrances from West Road, which connects to Route 6A; one entrance
is a two-way main entrance and one is a truck entrance that was
occasionally used by passenger vehicles.

Office
939 Main Street Offices 5,940 sf Yarmouth
1 two-way driveway on Route 6A
Sextant Hill Office park 14,598 sf Sandwich
1 two-way driveway on Webster Avenue which connects to Route 6A
Restaurant _
Beehive Restaurant 3,102 sf Sandwich

3 entrances on Route 6A; two driveways provide access to the main
parking area and the other drive is located on the opposite side of the
restaurant
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Tower House Resftaurant 2,990 sf Brewster
1 two-way driveway on Route 6A

Motel :
Country Acres Motel 18 rooms . Sandwich
1 one-way entrance and 1 one-way exit on Route 6A

Sesuit Harbor Motel 19 rooms Dennis
1 two-way driveway on Route 6A '

Bank S

Cape Cod Co-operative Bank 2,558 sf Dennis
3 entrances; 1 two-way main driveway on Route 6A, one drive-thru
entrance only from Route 134, and one two-way drive from Route 134 to
a parking area behind the bank

Cape Cod 5 Bank _ 2,800 sf Brewster
2 two-way entrances from Route 6A
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Traffic Counts
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e (Convenience Store
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TRIP GENERATION - REDUCTION WORKSHEET

. LOCATION: Christy’s convenience store - Sandwich
- COUNT DATE: Friday, July 14, 1995
ENTERING EXITING
TOTAL TOTAL TOTAL PIRECTIONAL
Co PASSANGER VEH. ENTERING PASSENGER VEH. EXITING | VEHICLE SUMTC DISTRIBUTION
. TIME: PEDS BIKES 1 2 3+ H.V.|VEHICLES| PEDS BIKES 1 2 3+ H.V.|VEHICLES] TRIPS HO ENTER - EXIT
6:00 - 6:15 H Q 9 1 ] 0 10 g 0 7 0 0 1 8 18
6:15 - 6:30 0 Q 0 i 0 1 2 1 ] 2 2 0 1 5 7
6:30 - 6:45 0 0 i5 0 0 1 16 0 0 11 0 0 0 11 27
. 6:45 -T7:00 0 0 14 1 0 0 15 0 0 14 1 0 1 16 31
7:00 -T:15 2 1 14 1 t] 1 16 2 1 13 1 0 1 15 3
715 - 7:30 1 A} 13 1 0 [\ 14 1 0 11 1 0 1 13 27 - 116
T7:30 - 7:45 1 ] 17 0 0 3 20 1 0 15 0 0 3 18 38 127
7:45 - 8:00 0 0 16 7 1 0 24 0 0 15 4 1 0 20 44 140
8:00 - 8:15 2 0 17 0 0 1 18 1 0 17 4 0 0 21 39 148 PEAK HOUR
8:15 - 8:30 2 4] 16 1 (U ] 17 2 \] 15 1 0 1 17 34 155 DISTRIBUTION
8:30 - 8:d5 2 0 16 3 1 0 20 2 0 18 3 1 0 22 42 159
8:45 -9:00 0 0 23 5 0 i 29 4] 0 20 4 0 0 24 53 168 0% - 5%
9:00 -9:15 2 a i2 0 1 2 15 1 a 17 2 1 1 21 36 163
9:15 - 9:30 3 )] 23 6 1 0 30 4 0 12 4 0 2 13 48 179
9:30 - 9:45 G 0 5 5 2 0 12 0 0 12 5 3 0 20 32 169
9:45 - 10:00 0 0 15 5 1 G 21 0 0 16 4 o 0 20 41 157
10:00 - 10:15 2 2 22 3 2 0 27 1 0 18 4 3 0 25 52 173
10:15 - 10:30 i} 0 20 6 2 0 28 0 2 23 6 2 0 31 59 184
10:30 - 10:45 0 0 7 2 1 0 10 0 0 8 3 1 0 12 22 174
10:45 - 11:00 1 0 13 4 3 3 23 1 0 15 3 2 3 23 45 179
11:00 -11:15 0 Q 8 5 0 0 13 0 0 5 3 3 0 11 24 151
11:15 - 11:30 0 0 10 2 3 0 15 0 0 2 3 0 14 29 121
11:30 - 11:45 0 0 9 2 5 0 16 0 0 13! 3 4 0 18 34 133
11:45 -12:00 2 0 3 1 2 10 0 0 4 4 H 4] 9 19 106
12:00 -12:15 ] 0 14 7 1 1 23 2 0 6 5 2 1] 13 36 118
12:15 -12:30 0 0 10 4 2 0 16 0 0 13 6 1 3 23 39 128
12:30 -12:45 0 0 16 2 p 2 22 4] 0 14 5 2 i 22 44 138
12:45 - 1:00 0 o 12 2 1 1 16 Q 0 9 3 2 1 15 31 150
1:00 -1:15 0 0 6 7 6 2 21 0 0 10 3 4 2 19 40 154
1:15 - 1:30 0 1 6 1 9 0 16 0 1 7 2 7 9 25 41 156
1:30 - 1:45 0 0 8 4 2 3 i7 0 ] 10 5 2 5 22 39 151
1:45 - 2:00 3 1 6 5 0 2 13 0 1 3 pA 3 3 11 24 144
2:00 - 2:15 0 0 9 3 2 3 0 0 0 3 7 2 2 17 17 121
2:15 - 2:30 2 0 2 6 1 2 2 2 0 4 4 0 3 131 13 93
2:30 - 2:45 0 0 2 3 3 2 0 0 0 5 5 1 4 15 15 69
2:45 -3:00 2 1 8 2 1 6 1 1 1 7 2 0 [ 15 16 61
3:00 -3:15 0 0 7 7 1 6 21 1} a 3 6 0 6 17 38 82
3:15 -3:30 2 0- 8 4 3 2 17 2 0 5 5 1 2 13 30 99
3:30 -3:45 1 0 4 1 0 0 5 1 0 5 1 1 0 7 12 9%
3:45 - 4:00 0 0 4 0 5 5 14 0 0 4 2 4 2 12 26 106
4:00 - 4:158 4 0 7 1 3 4 15 1 0 4 3 3 4 14 29 97
4:15 - 4:30 0 0 7 0 3 4 14 3 o 5 1 2 1] 8 22 59 PEAK HOUR
4:30 - 4:45 y 0 1 7 0 4 22 0 0 12 2 1 2 17 39 116 DISTRIBUTION
4:45 - 5:00 1 2 7 4 0 1 12 2 2 4 7 i 1 13 25 115
5:00 - 5:18 1 1 8 4 2 1 15 1 1 10 6 0 0 i6 31 117 54% - 46%
5:15 -5:30 1 0 6 2 1 2 11 0 0 4 2 1 2 9 20 115
5:30 - 5:45 1 0 7 4 0 o 11 1 1 10 4 4 0 14 25 101
5:45 - 6: 040 2 i 4 4 0 1 9 2 0 4 2 0 1 7 16 92
43 10 497 148 72 69 786 35 10 474 154 65 T4 767 1553

Note: Vehicle trip totals do not include pedestrians or bicyclists



