


























































































































































 
 
 
 

1 
 

Q:\Projects\18 PROJECTS\2182531 - GLOUCESTER COMMONS LLC Traffic Memo, Gloucester\Reports\P. Kutrubes 100118 F.docx 

MEMORANDUM 
 

TO: Mr. Peter Kutrubes. 
 Gloucester Commons, LLC 

 

FROM: Kenneth P. Cram, P.E. 
CC:   
DATE: September 28, 2018 
RE: Proposed Gloucester Crossing Site Modifications 
 Gloucester, MA 

 
This memorandum has been prepared to assess the traffic impact associated with the modification of 
the existing Gloucester Crossing shopping Center on Route 128 in Gloucester, Massachusetts.  This 
assessment has reviewed the current approved plan and the proposed plan changes, performed an 
assessment of the expected change in site traffic generation and reviewed the City of Gloucester 
Zoning Regulations as they affect the two proposed drive-throughs contained within the proposed 
site modifications.  Based on a review of the site modifications and their projected traffic generation, 
the site modifications will not generate a significant increase in traffic volume.   
 

 
PROJECT DESCRIPTION 
 
The existing site is located on the south side of Route 128, east of Blackburn Circle and School 
House Road.  Currently, the site is abutted by residences to the east, Route 128 to the north and 
School House Road to the west.  Currently, Gloucester Crossing is approved for approximately 
188,400 square feet (sf) of retail space with a 100 room extended stay hotel and an 80 to 100 room 
assisted-living facility.  Access to Gloucester Crossing is provided by a right-turn in/out only 
driveway to Route 128 and by way of School House Road. 
 
The site modifications include an increase and minor re-configuration of the un-constructed portion 
of the site in the northwest corner of the site.  These modifications include the removal of the hotel 
and a minor increase in the retail space (approximately 11,600 sf).  It is anticipated that the new 
square footage would include a coffee shop with a drive-through and a retail use with a drive-
through (such as a pharmacy or bank).  Under the new proposed conditions, access will continue to 
be provided by the right-turn in/out only driveway to Route 128 and by way of School House Road.  
Figure 1 shows the site in relation to the roadway network. 
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Figure 1 
Site Location Map 

 
 

SITE TRAFFIC GENERATION 
 
Site generated traffic was based on trip-generation data published by the ITE Trip Generation 
manual1.   The trip generation data for Land Use Code (LUC) 312 – Business Hotel and LUC 820 – 
Shopping Center published by the ITE was evaluated to determine the trip generation for the current 
and proposed project.  The trip generation for the current and proposed project is summarized in 
Table 1.  The trip generation worksheets are included in the Appendix. 
 

                                                      
1Trip Generation, Tenth Edition; Institute of Transportation Engineers; Washington, DC; 2017. 
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TABLE 1 
TRIP-GENERATION SUMMARY COMPARISON  

  
Current Approved Plan Proposed Plan 

 
 

Hotel Tripsa 
 

Retail Tripsb 
 

Total Trips 

 
Total 

ProposedTripsb 
 
Average Weekday Daily Traffic 

 
442 

 
9,248 

 
9,690 

 
9,632 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

16 
 23 
39 

 
 

153 
 93 
246 

 
 

169 
 116 
285 

 
 

156 
   96 
252 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

18 
  14 
32 

 
 

417 
  451 
868 

 
 

435 
  465 
900 

 
 

436 
  472 
908 

Saturday Daily Traffic 580 13,200 13,780 13,698 
 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

22 
  24 
46 

 
 

531 
  490 
1,021 

 
 

553 
  514 
1,067 

 
 

556 
  514 

1,070 
     

aBased on LUC 312 – Business Hotel, 100 rooms. 
bBased on LUC 820 – Shopping Center, 188,400 sf. 
cBased on LUC 820 – Shopping Center, 200,000 sf. 

 
 

On a typical weekday, with the proposed site modifications, Gloucester Crossing is projected to 
generate approximately 60 fewer daily trips and approximately 80 fewer trips on a Saturday.  During 
the weekday morning peak hour, Gloucester Crossing is projected to generate approximately 30 
fewer trips.  During the weekday evening peak and Saturday midday peak hours, Gloucester 
Crossing is projected to generate approximately the same amount of trips with the proposed site 
modifications.   
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DRIVE THROUGH OPERATIONS 
 
As indicated previously, there will be two drive-through lanes added for two particular uses. The 
proposed coffee shop would have one drive-through and the proposed retail use would have the 
second drive-through. 
 
The potential coffee shop drive-through has been designed to accommodate approximately eleven 
(11) vehicles in a separate queue.  There is a by-pass lane provided, which would allow a vehicle to 
exit the drive-through lane if they do not want to wait in queue, and bypass the queue and enter the 
parking field. Based on observations of vehicle queues at other coffee shops, the projected eleven 
(11) car queue will be more than adequate to handle the expected demand. This queue will not affect 
operations on either Route 128 or School House Road, as these two roads provide the primary access 
to the site.  Sight lines were reviewed for vehicles exiting the drive-through into the parking field 
and found to be adequate for safe operation. 
 
The second drive-through was assumed to be for a pharmacy, as pharmacies would represent the 
land use with the most conservative demand.  For a pharmacy, five (5) cars would be provided for in 
the drive-through lane, which would be more than adequate to handle the demand for a pharmacy.  
Observations of other pharmacies indicate that generally the maximum queue is two or three 
vehicles.  As five (5) vehicles are provided for, and a bypass lane also exists, the five (5) car queue 
length provided would be adequate to serve a pharmacy.  Again, the queue for a pharmacy would not 
affect operations on either Route 128 or School House Road, as these two roads provide the primary 
access to the overall site.  Sight lines were also reviewed for vehicles exiting the drive-through.  For 
this drive-through, safe operation is expected as all traffic must turn left out of the drive through, 
into one-way flow behind the building into the parking field.    
 
The City of Gloucester Zoning Ordinance was reviewed relative to drive-through lanes (Section 
5.17).  The proposed drive-through lanes meet the requirements identified for stacking in terms of 
length, width and delineation.  A by-pass lane is provided for both drive-through lanes. 
 
 
CONCLUSION 
 
On a typical weekday, with the proposed site modifications, Gloucester Crossing is projected to 
generate approximately 60 fewer daily trips and approximately 80 fewer trips on a Saturday.  During 
the weekday morning peak hour, Gloucester Crossing is projected to generate approximately 30 
fewer trips.  During the weekday evening peak and Saturday midday peak hours, Gloucester 
Crossing is projected to generate approximately the same amount of trips with the proposed site 
modifications.   

 
The projected queues from the coffee shop or a pharmacy drive-through will not affect operations on 
either Route 128 or Schoolhouse Road.  There is adequate queue length in each respective drive-
through to handle the expected demand. 
 
  



 
 
 
 

5 
 

Q:\Projects\18 PROJECTS\2182531 - GLOUCESTER COMMONS LLC Traffic Memo, Gloucester\Reports\P. Kutrubes 100118 F.docx 

APPENDIX 
 
 
 
 
 
 
 

TRAFFIC GENERATION WORKSHEETS 
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TRAFFIC GENERATION WORKSHEETS 
 



Proposed Extended Stay Hotel, Gloucester, MA

Land Use Code (LUC) 312 - Business Hotel

Source :  Institute of Transportation Engineers (ITE)  Trip Generation, 10th Edition

Average Vehicle Trips Ends vs.: Rooms

Independent Variable (X): 100 rooms

AVERAGE WEEKDAY DAILY

T = 2.90 * (X)  + 151.69 R
2
= 0.89

T = 2.90 *       ( 100 )  + 151.69 10 Studies, Avg. No. of rooms = 136

T = 441.69 Avg. Rate = 4.02 trips/room

T = 442 vehicle trips

with 50% ( 221 vpd) entering and 50% ( 221 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.35 * (X) +  4.40 R
2
= 0.52

T = 0.35 *       ( 100 ) + 4.40 18 Studies, Avg. No. of rooms = 121

T = 39.40 Avg. Rate = 0.39 trips/room

T = 39 vehicle trips

with 42% ( 16 vph) entering and 58% ( 23 vph) exiting.

0.16 0.23

WEEKDAY MORNING PEAK HOUR OF GENERATOR

Ln T = 0.95 Ln (X) - 0.76 R
2
= 0.62

Ln T = 0.95 Ln ( 100.00  ) - 0.76 11 Studies, Avg. No. of rooms = 138

Ln T = 3.61 Avg. Rate = 0.38 trips/room

T = 37.15

T = 37 vehicle trips

with 43% ( 16 vph) entering and 57% ( 21 vph) exiting.

0.16 0.21

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.32 * (X) R
2
= Not Given

T = 0.32 *       ( 100 ) 23 Studies, Avg. No. of rooms = 119

T = 32.00 Avg. Rate = 0.32 trips/room

T = 32 vehicle trips

with 55% ( 18 vph) entering and 45% ( 14 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF GENERATOR

Ln T = 0.53 Ln (X) + 1.34 R
2
= 0.56

Ln T = 0.53 Ln ( 0.00  ) + 1.34 11 Studies, Avg. No. of rooms = 138

Ln T = 3.78 Avg. Rate = 0.37 trips/room

T = 43.85

T = 44 vehicle trips

with 59% ( 26 vph) entering and 41% ( 18 vph) exiting.

21.00 20.00

312 - Rooms.xlsx



Proposed Extended Stay Hotel, Gloucester, MA

Land Use Code (LUC) 312 - Business Hotel

Source :  Institute of Transportation Engineers (ITE)  Trip Generation, 10th Edition

Average Vehicle Trips Ends vs.: Rooms

Independent Variable (X): 100 rooms

SATURDAY DAILY

T = 5.79 * (X)  R
2
= Not Given

T = 5.79 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 579.00 Avg. Rate = 5.79 trips/room

T = 580 vehicle trips

with 50% ( 290 vpd) entering and 50% ( 290 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.42 * (X)  +  3.74 R
2
= 0.68

T = 0.42 *       ( 100 )  + 3.74 5 Studies, Avg. No. of rooms = 93

T = 45.74 Avg. Rate = 0.46 trips/room

T = 46 vehicle trips

with 48% ( 22 vpd) entering and 52% ( 24 vpd) exiting.

SUNDAY DAILY

T = 4.43 * (X) R
2
= Not Given

T = 4.43 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 443.00 Avg. Rate = 4.43 trips/room

T = 443 vehicle trips

with 50% ( 222 vpd) entering and 50% ( 221 vpd) exiting.

SUNDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.46 * (X) R
2
= Not Given

T = 0.46 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 46.00 Avg. Rate = 0.46 trips/room

T = 46 vehicle trips

with 46% ( 21 vpd) entering and 54% ( 25 vpd) exiting.

312 - Rooms.xlsx



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 188.400 ksf

AVERAGE WEEKDAY DAILY

Ln T = 0.68 Ln (X) + 5.57 R
2
 = 0.76

Ln T = 0.68 Ln     ( 188.400 ) + 5.57 147 Studies, Avg size = 453

Ln T = 9.13

T = 9248.58 (Avg Rate = 37.75 trips/ksf)

T = 9,248 vehicle trips (Rate = 49.09 trips/ksf)

with 50% ( 4,624 vpd) entering and 50% ( 4,624 vpd) exiting.

24.55 24.55 49.09

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.50 *    (X) + 151.78 R
2
 = 0.50 

T = 0.50 *    ( 188.400 ) + 151.78 84 Studies, Avg size = 351 ksf

T = 245.98 (Avg Rate = 0.94 trips/ksf)

T = 246 vehicle trips (Rate = 1.306 trips/ksf)

with 62% ( 153 vph) entering and 38% ( 93 vph)

0.81 0.50

WEEKDAY MORNING PEAK HOUR OF GENERATOR

T = 2.76 *    (X) + 77.28 R
2
 = 0.71 

T = 2.76 *    ( 188.400 ) + 77.28 47 Studies, Avg size = 323 ksf

T = 597.26 (Avg Rate = 3 trips/ksf)

T = 597 vehicle trips (Rate = 3.169 trips/ksf)

with 54% ( 322 vph) entering and 46% ( 275 vph)

1.71 1.46

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.74 Ln (X) + 2.89 R
2
 = 0.82

Ln T = 0.74 Ln     ( 188.400 ) + 2.89 261 Studies, Avg size = 327

Ln T = 6.77

T = 868.30 (Avg Rate = 3.81 trips/ksf)

T = 868 vehicle trips (Rate = 4.607 trips/ksf)

with 48% ( 417 vph) entering and 52% ( 451 vph) exiting.

2.21 2.40

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.72 Ln (X) + 3.02 R
2
 = 0.76

Ln T = 0.72 Ln     ( 188.400 ) + 3.02 53 Studies, Avg size = 298

Ln T = 6.79

T = 890.49 (Avg Rate = 4.21 trips/ksf)

T = 890 vehicle trips (Rate = 4.724 trips/ksf)

with 50% ( 445 vph) entering and 50% ( 445 vph) exiting.

2.36 2.36

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 188.400 ksf

SATURDAY DAILY

Ln T = 0.62 Ln (X) + 6.24 R
2
 = 0.71

Ln T = 0.62 Ln    ( 188.400 ) + 6.24 58 Studies, Avg size = 602

Ln T = 9.49

T = 13199.20 (Avg Rate = 46.12 trips/ksf)

T = 13,200 vehicle trips (Rate = 70.06 trips/ksf)

with 50% ( 6,600 vpd) entering and 50% ( 6,600 vpd) exiting.

35.03 35.03

SATURDAY PEAK HOUR OF GENERATOR

Ln T = 0.79 Ln (X) + 2.79 R
2
 = 0.87

Ln T = 0.79 Ln   ( 188.400  ) + 2.79 119 Studies, Avg size = 416

Ln T = 6.93

T = 1020.93 (Avg Rate = 4.5 trips/ksf)

T = 1,021 vehicle trips (Rate = 5.419 trips/ksf)

with 52% ( 531 vph) entering and 48% ( 490 vph) exiting.

2.82 2.60

SUNDAY DAILY

T = 21.10 * (X) R
2
 = Not Given  

T = 21.10 *     ( 188.400 ) 30 Studies, Avg size = 509

T = 3,975.24 (Avg Rate =    21.20 trips/ksf)

T = 3,976 vehicle trips (Rate = 21.1 trips/ksf)

with 50% ( 1,988 vpd) entering and 50% ( 1,988 vpd) exiting.

10.55 10.55

SUNDAY PEAK HOUR OF GENERATOR

T = 2.79 *    (X) R
2
 = Not Given 

T = 2.79 *    ( 188.400 ) 39 Studies, Avg sf of GFA = 369

T = 525.64 (Avg Rate =   2.79 trips/ksf)

T = 526 vehicle trips (Rate = 3.12 trips/ksf)

with 49% ( 258 vph) entering and 51% ( 268 vph) exiting.

1.37 1.42

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 200.000 ksf

AVERAGE WEEKDAY DAILY

Ln T = 0.68 Ln (X) + 5.57 R
2
 = 0.76

Ln T = 0.68 Ln     ( 200.000 ) + 5.57 147 Studies, Avg size = 453

Ln T = 9.17

T = 9632.09 (Avg Rate = 37.75 trips/ksf)

T = 9,632 vehicle trips (Rate = 48.16 trips/ksf)

with 50% ( 4,816 vpd) entering and 50% ( 4,816 vpd) exiting.

24.08 24.08 48.16

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.50 *    (X) + 151.78 R
2
 = 0.50 

T = 0.50 *    ( 200.000 ) + 151.78 84 Studies, Avg size = 351 ksf

T = 251.78 (Avg Rate = 0.94 trips/ksf)

T = 252 vehicle trips (Rate = 1.26 trips/ksf)

with 62% ( 156 vph) entering and 38% ( 96 vph)

0.78 0.48

WEEKDAY MORNING PEAK HOUR OF GENERATOR

T = 2.76 *    (X) + 77.28 R
2
 = 0.71 

T = 2.76 *    ( 200.000 ) + 77.28 47 Studies, Avg size = 323 ksf

T = 629.28 (Avg Rate = 3 trips/ksf)

T = 629 vehicle trips (Rate = 3.145 trips/ksf)

with 54% ( 340 vph) entering and 46% ( 289 vph)

1.70 1.45

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.74 Ln (X) + 2.89 R
2
 = 0.82

Ln T = 0.74 Ln     ( 200.000 ) + 2.89 261 Studies, Avg size = 327

Ln T = 6.81

T = 907.56 (Avg Rate = 3.81 trips/ksf)

T = 908 vehicle trips (Rate = 4.54 trips/ksf)

with 48% ( 436 vph) entering and 52% ( 472 vph) exiting.

2.18 2.36

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.72 Ln (X) + 3.02 R
2
 = 0.76

Ln T = 0.72 Ln     ( 200.000 ) + 3.02 53 Studies, Avg size = 298

Ln T = 6.83

T = 929.63 (Avg Rate = 4.21 trips/ksf)

T = 930 vehicle trips (Rate = 4.65 trips/ksf)

with 50% ( 465 vph) entering and 50% ( 465 vph) exiting.

2.33 2.33

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 200.000 ksf

SATURDAY DAILY

Ln T = 0.62 Ln (X) + 6.24 R
2
 = 0.71

Ln T = 0.62 Ln    ( 200.000 ) + 6.24 58 Studies, Avg size = 602

Ln T = 9.52

T = 13697.34 (Avg Rate = 46.12 trips/ksf)

T = 13,698 vehicle trips (Rate = 68.49 trips/ksf)

with 50% ( 6,849 vpd) entering and 50% ( 6,849 vpd) exiting.

34.25 34.25

SATURDAY PEAK HOUR OF GENERATOR

Ln T = 0.79 Ln (X) + 2.79 R
2
 = 0.87

Ln T = 0.79 Ln   ( 200.000  ) + 2.79 119 Studies, Avg size = 416

Ln T = 6.98

T = 1070.27 (Avg Rate = 4.5 trips/ksf)

T = 1,070 vehicle trips (Rate = 5.35 trips/ksf)

with 52% ( 556 vph) entering and 48% ( 514 vph) exiting.

2.78 2.57

SUNDAY DAILY

T = 21.10 * (X) R
2
 = Not Given  

T = 21.10 *     ( 200.000 ) 30 Studies, Avg size = 509

T = 4,220.00 (Avg Rate =    21.20 trips/ksf)

T = 4,220 vehicle trips (Rate = 21.1 trips/ksf)

with 50% ( 2,110 vpd) entering and 50% ( 2,110 vpd) exiting.

10.55 10.55

SUNDAY PEAK HOUR OF GENERATOR

T = 2.79 *    (X) R
2
 = Not Given 

T = 2.79 *    ( 200.000 ) 39 Studies, Avg sf of GFA = 369

T = 558.00 (Avg Rate =   2.79 trips/ksf)

T = 558 vehicle trips (Rate = 3.12 trips/ksf)

with 49% ( 273 vph) entering and 51% ( 285 vph) exiting.

1.37 1.42

820-SF.xls
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MEMORANDUM 
 

TO: Mr. Peter Kutrubes. 
 Gloucester Commons, LLC 

 

FROM: Kenneth P. Cram, P.E. 
CC:   
DATE: September 28, 2018 
RE: Proposed Gloucester Crossing Site Modifications 
 Gloucester, MA 

 
This memorandum has been prepared to assess the traffic impact associated with the modification of 
the existing Gloucester Crossing shopping Center on Route 128 in Gloucester, Massachusetts.  This 
assessment has reviewed the current approved plan and the proposed plan changes, performed an 
assessment of the expected change in site traffic generation and reviewed the City of Gloucester 
Zoning Regulations as they affect the two proposed drive-throughs contained within the proposed 
site modifications.  Based on a review of the site modifications and their projected traffic generation, 
the site modifications will not generate a significant increase in traffic volume.   
 

 
PROJECT DESCRIPTION 
 
The existing site is located on the south side of Route 128, east of Blackburn Circle and School 
House Road.  Currently, the site is abutted by residences to the east, Route 128 to the north and 
School House Road to the west.  Currently, Gloucester Crossing is approved for approximately 
188,400 square feet (sf) of retail space with a 100 room extended stay hotel and an 80 to 100 room 
assisted-living facility.  Access to Gloucester Crossing is provided by a right-turn in/out only 
driveway to Route 128 and by way of School House Road. 
 
The site modifications include an increase and minor re-configuration of the un-constructed portion 
of the site in the northwest corner of the site.  These modifications include the removal of the hotel 
and a minor increase in the retail space (approximately 11,600 sf).  It is anticipated that the new 
square footage would include a coffee shop with a drive-through and a retail use with a drive-
through (such as a pharmacy or bank).  Under the new proposed conditions, access will continue to 
be provided by the right-turn in/out only driveway to Route 128 and by way of School House Road.  
Figure 1 shows the site in relation to the roadway network. 
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Figure 1 
Site Location Map 

 
 

SITE TRAFFIC GENERATION 
 
Site generated traffic was based on trip-generation data published by the ITE Trip Generation 
manual1.   The trip generation data for Land Use Code (LUC) 312 – Business Hotel and LUC 820 – 
Shopping Center published by the ITE was evaluated to determine the trip generation for the current 
and proposed project.  The trip generation for the current and proposed project is summarized in 
Table 1.  The trip generation worksheets are included in the Appendix. 
 

                                                      
1Trip Generation, Tenth Edition; Institute of Transportation Engineers; Washington, DC; 2017. 
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TABLE 1 
TRIP-GENERATION SUMMARY COMPARISON  

  
Current Approved Plan Proposed Plan 

 
 

Hotel Tripsa 
 

Retail Tripsb 
 

Total Trips 

 
Total 

ProposedTripsb 
 
Average Weekday Daily Traffic 

 
442 

 
9,248 

 
9,690 

 
9,632 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

16 
 23 
39 

 
 

153 
 93 
246 

 
 

169 
 116 
285 

 
 

156 
   96 
252 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

18 
  14 
32 

 
 

417 
  451 
868 

 
 

435 
  465 
900 

 
 

436 
  472 
908 

Saturday Daily Traffic 580 13,200 13,780 13,698 
 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

22 
  24 
46 

 
 

531 
  490 
1,021 

 
 

553 
  514 
1,067 

 
 

556 
  514 

1,070 
     

aBased on LUC 312 – Business Hotel, 100 rooms. 
bBased on LUC 820 – Shopping Center, 188,400 sf. 
cBased on LUC 820 – Shopping Center, 200,000 sf. 

 
 

On a typical weekday, with the proposed site modifications, Gloucester Crossing is projected to 
generate approximately 60 fewer daily trips and approximately 80 fewer trips on a Saturday.  During 
the weekday morning peak hour, Gloucester Crossing is projected to generate approximately 30 
fewer trips.  During the weekday evening peak and Saturday midday peak hours, Gloucester 
Crossing is projected to generate approximately the same amount of trips with the proposed site 
modifications.   
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DRIVE THROUGH OPERATIONS 
 
As indicated previously, there will be two drive-through lanes added for two particular uses. The 
proposed coffee shop would have one drive-through and the proposed retail use would have the 
second drive-through. 
 
The potential coffee shop drive-through has been designed to accommodate approximately eleven 
(11) vehicles in a separate queue.  There is a by-pass lane provided, which would allow a vehicle to 
exit the drive-through lane if they do not want to wait in queue, and bypass the queue and enter the 
parking field. Based on observations of vehicle queues at other coffee shops, the projected eleven 
(11) car queue will be more than adequate to handle the expected demand. This queue will not affect 
operations on either Route 128 or School House Road, as these two roads provide the primary access 
to the site.  Sight lines were reviewed for vehicles exiting the drive-through into the parking field 
and found to be adequate for safe operation. 
 
The second drive-through was assumed to be for a pharmacy, as pharmacies would represent the 
land use with the most conservative demand.  For a pharmacy, five (5) cars would be provided for in 
the drive-through lane, which would be more than adequate to handle the demand for a pharmacy.  
Observations of other pharmacies indicate that generally the maximum queue is two or three 
vehicles.  As five (5) vehicles are provided for, and a bypass lane also exists, the five (5) car queue 
length provided would be adequate to serve a pharmacy.  Again, the queue for a pharmacy would not 
affect operations on either Route 128 or School House Road, as these two roads provide the primary 
access to the overall site.  Sight lines were also reviewed for vehicles exiting the drive-through.  For 
this drive-through, safe operation is expected as all traffic must turn left out of the drive through, 
into one-way flow behind the building into the parking field.    
 
The City of Gloucester Zoning Ordinance was reviewed relative to drive-through lanes (Section 
5.17).  The proposed drive-through lanes meet the requirements identified for stacking in terms of 
length, width and delineation.  A by-pass lane is provided for both drive-through lanes. 
 
 
CONCLUSION 
 
On a typical weekday, with the proposed site modifications, Gloucester Crossing is projected to 
generate approximately 60 fewer daily trips and approximately 80 fewer trips on a Saturday.  During 
the weekday morning peak hour, Gloucester Crossing is projected to generate approximately 30 
fewer trips.  During the weekday evening peak and Saturday midday peak hours, Gloucester 
Crossing is projected to generate approximately the same amount of trips with the proposed site 
modifications.   

 
The projected queues from the coffee shop or a pharmacy drive-through will not affect operations on 
either Route 128 or Schoolhouse Road.  There is adequate queue length in each respective drive-
through to handle the expected demand. 
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TRAFFIC GENERATION WORKSHEETS 
 



Proposed Extended Stay Hotel, Gloucester, MA

Land Use Code (LUC) 312 - Business Hotel

Source :  Institute of Transportation Engineers (ITE)  Trip Generation, 10th Edition

Average Vehicle Trips Ends vs.: Rooms

Independent Variable (X): 100 rooms

AVERAGE WEEKDAY DAILY

T = 2.90 * (X)  + 151.69 R
2
= 0.89

T = 2.90 *       ( 100 )  + 151.69 10 Studies, Avg. No. of rooms = 136

T = 441.69 Avg. Rate = 4.02 trips/room

T = 442 vehicle trips

with 50% ( 221 vpd) entering and 50% ( 221 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.35 * (X) +  4.40 R
2
= 0.52

T = 0.35 *       ( 100 ) + 4.40 18 Studies, Avg. No. of rooms = 121

T = 39.40 Avg. Rate = 0.39 trips/room

T = 39 vehicle trips

with 42% ( 16 vph) entering and 58% ( 23 vph) exiting.

0.16 0.23

WEEKDAY MORNING PEAK HOUR OF GENERATOR

Ln T = 0.95 Ln (X) - 0.76 R
2
= 0.62

Ln T = 0.95 Ln ( 100.00  ) - 0.76 11 Studies, Avg. No. of rooms = 138

Ln T = 3.61 Avg. Rate = 0.38 trips/room

T = 37.15

T = 37 vehicle trips

with 43% ( 16 vph) entering and 57% ( 21 vph) exiting.

0.16 0.21

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.32 * (X) R
2
= Not Given

T = 0.32 *       ( 100 ) 23 Studies, Avg. No. of rooms = 119

T = 32.00 Avg. Rate = 0.32 trips/room

T = 32 vehicle trips

with 55% ( 18 vph) entering and 45% ( 14 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF GENERATOR

Ln T = 0.53 Ln (X) + 1.34 R
2
= 0.56

Ln T = 0.53 Ln ( 0.00  ) + 1.34 11 Studies, Avg. No. of rooms = 138

Ln T = 3.78 Avg. Rate = 0.37 trips/room

T = 43.85

T = 44 vehicle trips

with 59% ( 26 vph) entering and 41% ( 18 vph) exiting.

21.00 20.00

312 - Rooms.xlsx



Proposed Extended Stay Hotel, Gloucester, MA

Land Use Code (LUC) 312 - Business Hotel

Source :  Institute of Transportation Engineers (ITE)  Trip Generation, 10th Edition

Average Vehicle Trips Ends vs.: Rooms

Independent Variable (X): 100 rooms

SATURDAY DAILY

T = 5.79 * (X)  R
2
= Not Given

T = 5.79 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 579.00 Avg. Rate = 5.79 trips/room

T = 580 vehicle trips

with 50% ( 290 vpd) entering and 50% ( 290 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.42 * (X)  +  3.74 R
2
= 0.68

T = 0.42 *       ( 100 )  + 3.74 5 Studies, Avg. No. of rooms = 93

T = 45.74 Avg. Rate = 0.46 trips/room

T = 46 vehicle trips

with 48% ( 22 vpd) entering and 52% ( 24 vpd) exiting.

SUNDAY DAILY

T = 4.43 * (X) R
2
= Not Given

T = 4.43 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 443.00 Avg. Rate = 4.43 trips/room

T = 443 vehicle trips

with 50% ( 222 vpd) entering and 50% ( 221 vpd) exiting.

SUNDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.46 * (X) R
2
= Not Given

T = 0.46 *       ( 100 ) 3 Studies, Avg. No. of rooms = 105

T = 46.00 Avg. Rate = 0.46 trips/room

T = 46 vehicle trips

with 46% ( 21 vpd) entering and 54% ( 25 vpd) exiting.

312 - Rooms.xlsx



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 188.400 ksf

AVERAGE WEEKDAY DAILY

Ln T = 0.68 Ln (X) + 5.57 R
2
 = 0.76

Ln T = 0.68 Ln     ( 188.400 ) + 5.57 147 Studies, Avg size = 453

Ln T = 9.13

T = 9248.58 (Avg Rate = 37.75 trips/ksf)

T = 9,248 vehicle trips (Rate = 49.09 trips/ksf)

with 50% ( 4,624 vpd) entering and 50% ( 4,624 vpd) exiting.

24.55 24.55 49.09

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.50 *    (X) + 151.78 R
2
 = 0.50 

T = 0.50 *    ( 188.400 ) + 151.78 84 Studies, Avg size = 351 ksf

T = 245.98 (Avg Rate = 0.94 trips/ksf)

T = 246 vehicle trips (Rate = 1.306 trips/ksf)

with 62% ( 153 vph) entering and 38% ( 93 vph)

0.81 0.50

WEEKDAY MORNING PEAK HOUR OF GENERATOR

T = 2.76 *    (X) + 77.28 R
2
 = 0.71 

T = 2.76 *    ( 188.400 ) + 77.28 47 Studies, Avg size = 323 ksf

T = 597.26 (Avg Rate = 3 trips/ksf)

T = 597 vehicle trips (Rate = 3.169 trips/ksf)

with 54% ( 322 vph) entering and 46% ( 275 vph)

1.71 1.46

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.74 Ln (X) + 2.89 R
2
 = 0.82

Ln T = 0.74 Ln     ( 188.400 ) + 2.89 261 Studies, Avg size = 327

Ln T = 6.77

T = 868.30 (Avg Rate = 3.81 trips/ksf)

T = 868 vehicle trips (Rate = 4.607 trips/ksf)

with 48% ( 417 vph) entering and 52% ( 451 vph) exiting.

2.21 2.40

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.72 Ln (X) + 3.02 R
2
 = 0.76

Ln T = 0.72 Ln     ( 188.400 ) + 3.02 53 Studies, Avg size = 298

Ln T = 6.79

T = 890.49 (Avg Rate = 4.21 trips/ksf)

T = 890 vehicle trips (Rate = 4.724 trips/ksf)

with 50% ( 445 vph) entering and 50% ( 445 vph) exiting.

2.36 2.36

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 188.400 ksf

SATURDAY DAILY

Ln T = 0.62 Ln (X) + 6.24 R
2
 = 0.71

Ln T = 0.62 Ln    ( 188.400 ) + 6.24 58 Studies, Avg size = 602

Ln T = 9.49

T = 13199.20 (Avg Rate = 46.12 trips/ksf)

T = 13,200 vehicle trips (Rate = 70.06 trips/ksf)

with 50% ( 6,600 vpd) entering and 50% ( 6,600 vpd) exiting.

35.03 35.03

SATURDAY PEAK HOUR OF GENERATOR

Ln T = 0.79 Ln (X) + 2.79 R
2
 = 0.87

Ln T = 0.79 Ln   ( 188.400  ) + 2.79 119 Studies, Avg size = 416

Ln T = 6.93

T = 1020.93 (Avg Rate = 4.5 trips/ksf)

T = 1,021 vehicle trips (Rate = 5.419 trips/ksf)

with 52% ( 531 vph) entering and 48% ( 490 vph) exiting.

2.82 2.60

SUNDAY DAILY

T = 21.10 * (X) R
2
 = Not Given  

T = 21.10 *     ( 188.400 ) 30 Studies, Avg size = 509

T = 3,975.24 (Avg Rate =    21.20 trips/ksf)

T = 3,976 vehicle trips (Rate = 21.1 trips/ksf)

with 50% ( 1,988 vpd) entering and 50% ( 1,988 vpd) exiting.

10.55 10.55

SUNDAY PEAK HOUR OF GENERATOR

T = 2.79 *    (X) R
2
 = Not Given 

T = 2.79 *    ( 188.400 ) 39 Studies, Avg sf of GFA = 369

T = 525.64 (Avg Rate =   2.79 trips/ksf)

T = 526 vehicle trips (Rate = 3.12 trips/ksf)

with 49% ( 258 vph) entering and 51% ( 268 vph) exiting.

1.37 1.42

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 200.000 ksf

AVERAGE WEEKDAY DAILY

Ln T = 0.68 Ln (X) + 5.57 R
2
 = 0.76

Ln T = 0.68 Ln     ( 200.000 ) + 5.57 147 Studies, Avg size = 453

Ln T = 9.17

T = 9632.09 (Avg Rate = 37.75 trips/ksf)

T = 9,632 vehicle trips (Rate = 48.16 trips/ksf)

with 50% ( 4,816 vpd) entering and 50% ( 4,816 vpd) exiting.

24.08 24.08 48.16

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.50 *    (X) + 151.78 R
2
 = 0.50 

T = 0.50 *    ( 200.000 ) + 151.78 84 Studies, Avg size = 351 ksf

T = 251.78 (Avg Rate = 0.94 trips/ksf)

T = 252 vehicle trips (Rate = 1.26 trips/ksf)

with 62% ( 156 vph) entering and 38% ( 96 vph)

0.78 0.48

WEEKDAY MORNING PEAK HOUR OF GENERATOR

T = 2.76 *    (X) + 77.28 R
2
 = 0.71 

T = 2.76 *    ( 200.000 ) + 77.28 47 Studies, Avg size = 323 ksf

T = 629.28 (Avg Rate = 3 trips/ksf)

T = 629 vehicle trips (Rate = 3.145 trips/ksf)

with 54% ( 340 vph) entering and 46% ( 289 vph)

1.70 1.45

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.74 Ln (X) + 2.89 R
2
 = 0.82

Ln T = 0.74 Ln     ( 200.000 ) + 2.89 261 Studies, Avg size = 327

Ln T = 6.81

T = 907.56 (Avg Rate = 3.81 trips/ksf)

T = 908 vehicle trips (Rate = 4.54 trips/ksf)

with 48% ( 436 vph) entering and 52% ( 472 vph) exiting.

2.18 2.36

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.72 Ln (X) + 3.02 R
2
 = 0.76

Ln T = 0.72 Ln     ( 200.000 ) + 3.02 53 Studies, Avg size = 298

Ln T = 6.83

T = 929.63 (Avg Rate = 4.21 trips/ksf)

T = 930 vehicle trips (Rate = 4.65 trips/ksf)

with 50% ( 465 vph) entering and 50% ( 465 vph) exiting.

2.33 2.33

820-SF.xls



Proposed Retail, Gloucester, MA

Land Use Code (LUC) 820 - Shopping Center

Source:  Institute of Transportation Engineers (ITE) - 10th Edition

Average Vehicle Trips Ends vs.: 1,000 sf of Gross Leasable Area

Independent Variable (X): 200.000 ksf

SATURDAY DAILY

Ln T = 0.62 Ln (X) + 6.24 R
2
 = 0.71

Ln T = 0.62 Ln    ( 200.000 ) + 6.24 58 Studies, Avg size = 602

Ln T = 9.52

T = 13697.34 (Avg Rate = 46.12 trips/ksf)

T = 13,698 vehicle trips (Rate = 68.49 trips/ksf)

with 50% ( 6,849 vpd) entering and 50% ( 6,849 vpd) exiting.

34.25 34.25

SATURDAY PEAK HOUR OF GENERATOR

Ln T = 0.79 Ln (X) + 2.79 R
2
 = 0.87

Ln T = 0.79 Ln   ( 200.000  ) + 2.79 119 Studies, Avg size = 416

Ln T = 6.98

T = 1070.27 (Avg Rate = 4.5 trips/ksf)

T = 1,070 vehicle trips (Rate = 5.35 trips/ksf)

with 52% ( 556 vph) entering and 48% ( 514 vph) exiting.

2.78 2.57

SUNDAY DAILY

T = 21.10 * (X) R
2
 = Not Given  

T = 21.10 *     ( 200.000 ) 30 Studies, Avg size = 509

T = 4,220.00 (Avg Rate =    21.20 trips/ksf)

T = 4,220 vehicle trips (Rate = 21.1 trips/ksf)

with 50% ( 2,110 vpd) entering and 50% ( 2,110 vpd) exiting.

10.55 10.55

SUNDAY PEAK HOUR OF GENERATOR

T = 2.79 *    (X) R
2
 = Not Given 

T = 2.79 *    ( 200.000 ) 39 Studies, Avg sf of GFA = 369

T = 558.00 (Avg Rate =   2.79 trips/ksf)

T = 558 vehicle trips (Rate = 3.12 trips/ksf)

with 49% ( 273 vph) entering and 51% ( 285 vph) exiting.

1.37 1.42

820-SF.xls
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