












MEMORANDUM 

To: Mike Moskowitz 

Needham Gateway LLC 

PO Box 920757 

Needham, Massachusetts 02492 

Date: November 19, 2021 

From: Michael A. Santos, PE, PTOE Proj. No. 28454.00 

Re: Parking Evaluation 

100 Highland Avenue – Needham, Massachusetts 

BSC Group, Inc. has conducted an evaluation of the changes in parking demand related to changes in use of 

retail spaces located at the commercial plaza at 100-120 Highland Avenue (the “Project”) in Needham, 

Massachusetts.  The parking evaluation consists of 48-hour traffic counts at the driveways that serve the site, 

parking occupancy observations on the site, parking demand estimates related to the changes in use, and an 

analysis of the impacts of the changes in use.  This evaluation indicates that the existing parking supply will 

accommodate the proposed changes in use, which are described in the following section. 

Project Description 

The Project site is located at 100 Highland Avenue at the intersection of Highland Avenue and Second 

Avenue in Needham, Massachusetts.  The site is currently served by a two-way driveway on Highland 

Avenue and a two-way driveway along Second Avenue.  The uses on the site consist of two buildings:  a 

10,628 square foot (sf) building that contains a Frank Webb’s Bath Center and a 11,150 sf building that 

contains several uses including a Panera Bread, Omaha Steaks, SuperCuts, Hamra, and a Geico office.  At the 

time of this study, the SuperCuts was not in operation. 

The Project will replace the Omaha Steaks, SuperCuts, and Hamra with a Carbon Health urgent care facility 

consisting of approximately 3,000 sf of space.  The Project will also replace the Frank Webb’s Bath Center 

with an XGolf simulator facility that will occupy the entire building (10,628 sf).  The XGolf facility will have 

a total of 8 golf simulation kiosks and will experience peak operations during weekday evenings and on the 

weekend.  The site plan is shown in Figure 1.  The details of the new uses are provided in the Appendix. 

The proposed uses on the site are expected to have different parking needs and trends than the existing uses 

that they are replacing, especially the XGolf facility.  This evaluation was prepared to document how the 

changes in use impact the existing parking supply by collecting existing parking data, estimating anticipated 

parking demand for the new uses, and developing expected future parking demand for the entire site with the 

new uses. 

The following sections describe the evaluation. 
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Figure 1 
Site Plan 
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Existing Traffic Volumes 

Existing traffic counts were conducted at the two driveways that serve the site to estimate the level of activity 

at the site over the course of a Friday and Saturday.  The counts were collected through automatic traffic 

recorders (ATRs) on Friday October 29 and Saturday October 30, 2021.  The count data is presented in 

Figure 2 for the Friday counts and Figure 3 for the Saturday counts and the detailed data is provided in the 

Appendix. 

Figure 2 
Weekday Traffic Counts 

Figure 2 indicates that on a weekday the activity peaks during the afternoon around noon, with minor peaks at 

8:00 AM and again at 6:00 PM.  A total of 98 vehicles entered and 90 exited between 8:00 – 9:00 AM; 134 

vehicles entered and 124 exited between 12:00 – 1:00 PM; and 66 vehicles entered and 59 exited between 

6:00 – 7:00 PM.  Entering and exiting vehicles follow similar patterns at both driveways throughout the day, 

indicating that the uses on the site experience quick parking turnover and that most vehicles do not remain 
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parked for the entire day.  The counts indicate that a total of 1,101 vehicles entered the site and 1,102 vehicles 

exited the site over the course of the Friday.  Approximately 71 percent of the activity occurred at the Second 

Avenue driveway, with the remaining 29 percent occurring at the Highland Avenue driveway.  

Figure 3 
Saturday Traffic Counts 

Figure 3 indicates that the activity on a Saturday has one primary peak during the afternoon around noon.  A 

total of 105 vehicles entered and 95 exited between 12:00 – 1:00 PM during the count period.  Similar to the 

weekday traffic counts, entering and exiting vehicles follow similar patterns at both driveways throughout the 

day, indicating that the uses on the site experience quick parking turnover and that most vehicles do not 

remain parked for the entire day.  The counts indicate that a total of 764 vehicles entered the site and 766 

vehicles exited the site over the course of the Saturday.  Approximately 72 percent of the activity occurred at 

the Second Avenue driveway, with the remaining 28 percent occurring at the Highland Avenue driveway. 
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Parking Evaluation 

An evaluation of the existing and future parking demand was conducted to determine the impacts by the 

change in use to the parking supply.  The evaluation used a three-step process to estimate the future parking 

demand with the new uses in place.  The three steps include the following: 

• Conduct a parking occupancy study to determine the existing parking demand on the site

• Collect customer/pedestrian data for the uses to be replaced

• Estimate parking demand for the new uses based on available industry data and anticipated operational

information

The following sections describes each step of the process. 

Parking Occupancy and Availability Study 

The existing parking lot contains a total of 97 spaces and will not be modified as part of the change in use on 

the site.  Parking occupancy counts were conducted at the 100 Highland Avenue parking lot over the course of 

12 hours on Friday October 29 (between 8:00 AM and 8:00 PM) and Saturday October 30, 2021 (between 

10:00 AM and 10:00 PM) to determine the existing utilization of the parking spaces on the site.  The counts 

were conducted by camera in 15-minute intervals.  These time periods were selected for evaluation to overlap 

with the peak activity related to the medical facility during normal business hours on weekdays and the golf 

facility on Saturday afternoon through the evening hours. 

The data from the parking occupancy and availability study is presented in Figure 4 for Friday Figure 5 for 

Saturday the two days on which data was collected.  The detailed data is provided in the Appendix. 



MEMORANDUM 

Figure 4 
Existing Parking Occupancy and Availability - Friday 

Figure 4 presents the overall parking supply (97 vehicles shown by the red horizontal line), the number of 

occupied spaces, and the number of available spaces between 8:00 AM and 8:00 PM on Friday October 29, 

2021.  Based on this evaluation, parking demand peaks between 1:00 – 2:00 PM on Friday, with a maximum 

of 78 parked vehicles occurring at 1:45 PM.  A total of 19 parking spaces remain available during the busiest 

time of the day under the existing conditions. 
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Figure 5 
Existing Parking Occupancy and Availability – Saturday 

Figure 5 presents the overall parking supply (97 vehicles shown by the red horizontal line), the number of 

occupied spaces, and the number of available spaces between 10:00 AM and 10:00 PM on Saturday October 

30, 2021.  Based on this evaluation, parking demand peaks between 1:00 – 2:00 PM on Saturday, with a 

maximum of 61 parked vehicles occurring at 1:30 PM.  A total of 36 parking spaces remain available during 

the busiest time of the day under the existing conditions.  During the mid-afternoon through early evening, 

parking demand decreases steadily.  This is the period of time that is expected to be the peak for the golf 

simulator use that will replace the Frank Webb showroom, indicating that the peak for this use occurs during 

the least busy time for the rest of the site. 

Pedestrian Counts 

Concurrent with the parking occupancy study, pedestrian and customer counts were conducted using cameras 

to determine the activity at the existing Omaha Steaks and Frank Webb uses on the site.  Only customers 

entering from the parking lot were counted to ensure that people arriving using other modes of transportation 

were not accounted for, since the goal of this study is to provide an evaluation of vehicle parking demand.  
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The customer counts were then used to determine the parking demand for both uses that will be replaced.  

Customer counts were not conducted at Hamra or at Supercuts.  Both of these uses were not expected to 

generate significant customer activity that would have any impact on this evaluation.  In order to estimate the 

parking demand for the Omaha Steaks and the Frank Webb uses, the customers were counted in clusters to 

account for multiple people arriving in a single vehicle.  The detailed pedestrian counts are provided in the 

Appendix.  A graphical representation of the pedestrian counts is provided in the next section. 

 

The pedestrian observations indicate that on Friday, the maximum parking demand for Omaha Steaks and 

F.W. Webb is 4 vehicles and occurs between 11:00 AM – 12:00 PM.  On Saturday, the maximum parking 

demand for the same uses is 8 vehicles and occurs between 1:00 – 2:00 PM.  These values are indicated on 

Figure 6 for the Friday and on Figure 7 for the Saturday as negative numbers, since this demand is being 

removed from the site.  The parking demand to be removed by the existing uses are shown by the dashed line 

on these figures. 

 

Future Parking Demand 

Parking demand for the future conditions on the site with the changes of use in place was estimated to 

determine how the new uses impact the parking supply on the site.  Parking demand estimates were calculated 

for the proposed Carbon Health urgent care facility using data provided in the Institute of Transportation 

Engineers Parking Generation Manual1 using Land Use Code 630 – Clinic.  The Parking Generation Manual 

provides a range of parking demands for this use based on data collected from similar uses throughout the 

country.  The manual also provides a time-of-day distribution for the parking demand.  Based on this 

evaluation, the peak parking demand for the facility on the site is expected to be 11 vehicles, which will occur 

between 10:00 AM and noon.   

 

Parking demand estimates for the proposed XGolf golf simulator use are not provided in the Parking 

Generation Manual.  The parking demand for this use was developed by obtaining anticipated operations of 

the use and developing estimates based on expected number of golf simulators, employees, and the intensity 

of the use throughout the day.  The golf simulator use experiences the most activity on Saturday afternoons 

through the evening.  During the week, peak activity related to this use occurs during the evening periods.  

The golf simulator use will install eight simulation kiosks which can accommodate up to 4 people.  During 

peak times, a maximum of five employees will be on site.  Based on this operational data, the maximum 

number of parked vehicles for this use will be 37, assuming that every customer and employee uses their own 

vehicle to arrive on the site.  This is the most conservative (highest) estimate for this use, as it is very likely 

that many customers will arrive in the same vehicle.  A time-of-day distribution of intensity of this use was 

developed based on the expected customer demand throughout the day.  The time-of-day distribution assumes 

that peak usage will occur around 6:00 PM and later on weekdays and around 3:00 PM and later on Saturdays. 

 

Figure 6 and Figure 7 show the parking demand for the Carbon Health facility, the XGolf facility, the 

existing uses to be removed, and the overall change in parking demand throughout the course of the day on 

Friday and Saturday, respectively. 

 

  

 

 
1 Parking Generation Manual, 5th Edition; Institute of Transportation Engineers; Washington, DC; 2019. 
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Figure 6 
Change in Parking Demand with Change in Use – Weekday 

Figure 6 shows the parking demand for the Carbon Health facility (blue line), the XGolf facility (red line), 

and the existing uses that will be replaced (dashed line).  The changes in the parking demand resulting from 

the changes in use are shown by the green line.  The overall increase in parking demand is around 20 vehicles 

between 9:00 AM and 2:45 PM.  Around 3:00 PM, the XGolf facility begins to experience heavier demand 

for parking, resulting in increases throughout the evening and a maximum increase of 39 vehicles at 6:00 PM. 
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Figure 7 
Change in Parking Demand with Change in Use – Saturday 

 

Figure 7 shows the parking demand for the Carbon Health facility (blue line), the XGolf facility (red line), 

and the existing uses that will be replaced (dashed line).  The changes in the parking demand resulting from 

the changes in use are shown by the green line.  The overall increase in parking demand is around 30 to 40 

vehicles between 10:00 AM and 2:30 PM.  Around 3:00 PM, the XGolf facility begins to experience heavier 

demand for parking, resulting in increases throughout the evening and a maximum increase of 43 vehicles at 

3:00 PM. 

 

The changes in parking demand were then compared to the available amount of parking observed during the 

parking occupancy evaluation.  The changes shown in the green lines in Figures 6 and 7 were added to the 

existing parking demand on the site to develop the total future parking demand with the changes in use on the 

site.  The new parking demand is shown on Figure 8 for the weekday and Figure 9 for Saturday. 
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Figure 8 
Change in Parking Demand with Change in Use – Weekday 

 

Figure 8 shows the existing parking demand based on the observations (blue line), the expected change in 

parking demand from the change in uses (green line), and the expected future parking demand for the entire 

site (purple line).  The parking supply is also shown as a horizontal line and remains consistent with the 

existing conditions (97 total parking spaces).  As shown on Figure 8, the future parking demand during the 

weekday will peak (96 vehicles) around 1:45 PM when the Carbon Health facility is open and XGolf will be 

in use, but not at full capacity.  This specific time period also coincides with the latter portion of the lunch 

time rush that is experienced at the Panera Bread on the site.  During the morning and evening, it is expected 

that there will continue to be plenty of available parking on the site to accommodate the changes in use.  The 

overall future parking demand estimates also rely on conservative assumptions for XGolf – primarily that 

customers will travel to the site in their own vehicle.  Based on this evaluation, there is sufficient parking on 

the site to accommodate the changes in use during on a Friday. 
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Figure 9 
Change in Parking Demand with Change in Use – Saturday 

Figure 9 shows the existing parking demand based on the observations (blue line), the expected change in 

parking demand from the change in uses (green line), and the expected future parking demand for the entire 

site (purple line).  The parking supply is also shown as a horizontal line and remains consistent with the 

existing conditions (97 total parking spaces).  As shown on Figure 9, the future parking demand on a Saturday 

will peak (87 vehicles) around 11:30 AM when the Carbon Health facility is open and XGolf will be in use.  

This specific time period also coincides with the Saturday peak of the Panera Bread on the site.  Based on this 

evaluation, it is expected that there will continue to be plenty of available parking on the site to accommodate 

the changes in use throughout the majority of the day and that there is sufficient parking on the site to 

accommodate the changes in use during on a Saturday. 
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Conclusions 

The Project site is located at 100-120 Highland Avenue in Needham, Massachusetts.  The Project proposes to 

change some uses on the site, which require a parking occupancy and demand evaluation.  The Site consists of 

two buildings:  a 11,628 sf building that currently houses a Frank Webb’s Bath Center and an 11.150 sf 

building that contains a Panera Bread, Omaha Steaks, SuperCuts, Hamra, and a Geico office.  The Project will 

replace the Omaha Steaks, SuperCuts, and Hamra Uses with a Carbon Health urgent care facility 

(approximately 2,210 sf) and will replace the Frank Webb use with an XGolf golf simulator facility. 

This evaluation included traffic counts at the driveways to understand general daily traffic trends of the site, 

parking occupancy counts on a Friday and Saturday to understand the parking demands of the existing uses, 

pedestrian counts at the Omaha Steaks and the Frank Webb spaces to understand activity specific to these uses 

that will be replaced, and parking demand estimates for the new uses that will be located on the site. 

Based on this evaluation, the existing parking supply will accommodate the Carbon Health urgent care facility 

and the XGolf golf simulator.  The Carbon Health facility will have a peak parking demand of 11 vehicles, 

which will typically occur around late morning to noon on weekdays and Saturdays.  The XGolf facility will 

have a peak parking demand of approximately 37 vehicles, based on conservative parameters, which will 

typically occur later in the evening on weekdays and throughout the mid to late afternoon and early evening 

on Saturdays.  The peak parking demand for the Carbon Health facility will overlap with the peak demand for 

the existing uses on the site, of which Panera Bread has the most intense parking needs.  The peak parking 

demand for the XGolf facility will occur when the other uses on the site do not require their peak demand 

needs.  The XGolf facility complements the other uses on the site by having peak parking demands that do not 

coincide with each other. 
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SITE INFORMATION 

EXISTING DRIVEWAY COUNTS 

PARKING OCCUPANCY DATA AND CALCULATIONS 
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SITE INFORMATION 



F W Webb
Bath ShowroomSupercut
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Geico

Hamra

97 Total parking spaces



Hours of Operation, Weekly Customer Trends and Seasonality

Proposed Hours of Operation:

Monday through Thursday 9am-10pm

Friday and Saturday 9am-11pm

Sunday 9am-9pm

Weekly Customer Trends:

During the week, our busiest times are weeknights (leagues) and weekends (open play).

Weekday mornings and afternoons we have lessons and clinics but are generally much 
slower.

Seasonality:

Summer is our slowest season (Jun-Sep).

Winter is our busiest season (Dec-Mar).

Fall and Spring demand is mostly weather dependent (Apr, May, Oct, Nov).
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EXISTING DRIVEWAY COUNTS 



Volume Report

Job 807_010_BSC_ATR A
Area Needham, MA

Location Driveway, south of Highland Ave

Friday, October 29, 2021

NB NB NB NB NB NB NB SB SB SB SB SB SB SB
Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total

Time Truck Truck Volume Truck Truck Volume
0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0015 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0030 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0045 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0115 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0130 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0145 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0230 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0245 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0345 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0415 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0430 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0445 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0515 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0530 0 0 0 0 0 0 0 0 1 0 0 0 0 1
0545 0 0 0 0 0 0 0 0 0 3 0 0 0 3
0600 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0615 0 0 3 0 0 0 3 0 0 6 0 0 0 6
0630 0 0 5 0 0 0 5 0 0 2 0 0 0 2
0645 0 0 3 0 0 0 3 0 0 2 0 0 0 2
0700 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0715 0 0 4 0 0 0 4 0 0 2 0 0 0 2
0730 0 0 4 0 0 0 4 0 0 7 0 0 0 7
0745 0 0 7 0 0 0 7 0 0 9 0 0 0 9
0800 0 0 8 0 0 0 8 0 0 7 0 0 0 7
0815 0 0 3 0 0 0 3 1 0 5 0 0 0 6
0830 0 0 8 0 0 0 8 0 0 6 0 0 0 6
0845 0 0 9 0 0 0 9 0 0 7 0 2 0 9
0900 0 0 5 0 0 0 5 0 0 6 0 0 0 6
0915 0 0 3 0 0 0 3 0 0 7 0 0 0 7
0930 0 0 5 0 0 0 5 0 0 7 0 0 0 7
0945 1 0 4 0 1 0 6 0 0 3 0 0 0 3
1000 0 0 3 0 0 0 3 0 0 5 0 0 0 5
1015 0 0 4 0 0 0 4 0 0 2 0 0 0 2
1030 0 0 3 0 0 0 3 0 0 8 0 0 0 8
1045 1 0 7 0 0 0 8 0 0 4 0 0 0 4
1100 0 0 6 0 0 0 6 0 0 5 0 0 0 5
1115 0 0 5 0 0 0 5 0 0 12 0 0 0 12
1130 0 0 12 0 0 0 12 0 0 5 0 0 0 5
1145 0 0 7 0 0 0 7 0 0 11 0 0 0 11
1200 0 0 8 0 0 0 8 0 0 7 0 0 0 7
1215 0 0 5 0 0 0 5 0 0 7 0 0 0 7
1230 0 0 11 0 0 0 11 1 0 14 0 0 0 15
1245 1 0 7 0 0 0 8 0 0 8 0 0 0 8
1300 0 0 5 0 0 0 5 0 0 10 0 1 0 11
1315 0 0 10 0 0 0 10 0 0 9 0 0 0 9
1330 0 0 5 0 0 0 5 0 0 8 0 0 0 8
1345 0 0 7 0 0 0 7 0 0 11 0 1 0 12
1400 0 0 5 0 1 0 6 0 0 8 0 0 0 8
1415 0 0 8 0 0 0 8 0 0 5 0 0 0 5
1430 0 0 5 0 0 0 5 0 0 4 0 0 0 4
1445 0 0 4 0 0 0 4 0 0 8 0 0 0 8
1500 0 0 5 0 0 0 5 0 0 2 0 0 0 2
1515 0 0 4 0 0 0 4 0 0 5 0 0 0 5
1530 0 0 4 0 0 0 4 0 0 7 0 0 0 7
1545 0 0 5 0 0 0 5 0 0 4 0 0 0 4
1600 0 0 3 0 0 0 3 0 0 2 0 0 0 2
1615 0 0 7 0 0 0 7 0 0 4 0 0 0 4
1630 0 0 4 0 0 0 4 0 0 7 0 0 0 7
1645 0 0 8 0 0 0 8 0 0 3 0 0 0 3
1700 0 0 3 0 0 0 3 0 0 3 0 0 0 3
1715 0 0 7 0 0 0 7 0 0 6 0 0 0 6
1730 1 0 7 0 0 0 8 0 0 3 0 0 0 3
1745 0 0 5 0 0 0 5 0 0 2 0 0 0 2
1800 0 0 7 0 0 0 7 0 0 8 0 0 0 8
1815 0 0 5 0 0 0 5 0 0 4 0 0 0 4
1830 0 0 8 0 0 0 8 0 0 0 0 0 0 0
1845 0 0 3 0 0 0 3 0 0 6 0 1 0 7
1900 0 0 4 0 0 0 4 0 0 1 0 0 0 1
1915 0 0 2 0 0 0 2 0 0 0 0 0 0 0
1930 0 0 5 0 0 0 5 0 0 2 0 1 0 3
1945 0 0 2 0 0 0 2 0 0 2 0 0 0 2
2000 0 0 2 0 0 0 2 0 0 3 0 0 0 3
2015 0 0 2 0 0 0 2 0 0 2 0 0 0 2
2030 0 0 1 0 0 0 1 0 0 2 0 0 0 2
2045 0 0 2 0 0 0 2 0 0 0 0 0 0 0
2100 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2115 0 0 2 0 0 0 2 0 0 0 0 0 0 0
2130 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2145 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2230 0 0 1 0 0 0 1 0 0 0 0 0 0 0
2245 0 0 1 0 0 0 1 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 1 0 0 0 1
2315 0 0 0 0 0 0 0 0 0 1 0 0 0 1
2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2345 0 0 1 0 0 0 1 0 0 0 0 0 0 0

Total 4 0 313 0 2 0 319 2 1 313 0 6 0 322



Volume Report

Job 807_010_BSC_ATR A
Area Needham, MA

Location Driveway, south of Highland Ave

Saturday, October 30, 2021

NB NB NB NB NB NB NB SB SB SB SB SB SB SB
Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total

Time Truck Truck Volume Truck Truck Volume
0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0015 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0030 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0045 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0115 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0130 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0145 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0230 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0245 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0345 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0415 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0430 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0445 0 0 0 0 1 0 1 0 0 0 0 1 0 1
0500 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0515 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0530 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0545 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0600 0 0 1 0 0 0 1 0 0 1 0 1 0 2
0615 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0630 0 0 1 0 0 0 1 0 0 2 0 0 0 2
0645 0 0 1 0 0 0 1 0 0 1 0 0 0 1
0700 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0715 0 0 2 0 0 0 2 0 0 3 0 0 0 3
0730 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0745 0 0 3 0 0 0 3 0 0 4 0 0 0 4
0800 0 0 1 0 0 0 1 0 0 2 0 0 0 2
0815 0 0 4 0 0 0 4 0 0 4 0 0 0 4
0830 0 0 5 0 0 0 5 0 0 5 0 0 0 5
0845 0 0 4 0 0 0 4 0 0 2 0 0 0 2
0900 0 0 2 0 0 0 2 0 0 5 0 0 0 5
0915 0 0 6 0 0 0 6 0 0 3 0 1 0 4
0930 0 0 3 0 0 0 3 0 0 5 0 0 0 5
0945 0 0 5 0 0 0 5 0 0 7 0 0 0 7
1000 0 0 5 0 0 0 5 0 0 5 0 0 0 5
1015 0 0 2 0 1 0 3 0 0 2 0 0 0 2
1030 0 0 3 0 1 0 4 0 0 5 0 0 0 5
1045 0 0 4 0 0 0 4 0 0 2 0 0 0 2
1100 0 0 8 0 0 0 8 0 0 4 0 0 0 4
1115 0 0 2 0 0 0 2 0 0 4 0 0 0 4
1130 0 0 5 0 0 0 5 0 0 3 0 0 0 3
1145 0 0 5 0 0 0 5 0 0 10 0 0 0 10
1200 0 0 10 0 0 0 10 0 0 12 0 0 0 12
1215 0 0 4 0 0 0 4 0 0 7 0 0 0 7
1230 0 0 3 0 0 0 3 0 0 4 0 0 0 4
1245 0 0 7 0 0 0 7 0 0 3 0 0 0 3
1300 0 0 3 0 0 0 3 0 0 8 0 0 0 8
1315 0 0 3 0 0 0 3 0 0 11 0 0 0 11
1330 0 0 8 0 0 0 8 0 0 2 0 0 0 2
1345 0 0 7 0 0 0 7 0 0 5 0 0 0 5
1400 0 0 11 0 0 0 11 0 0 4 0 0 0 4
1415 0 0 2 0 0 0 2 0 0 2 0 0 0 2
1430 0 0 4 0 0 0 4 0 0 7 0 0 0 7
1445 0 0 6 0 0 0 6 0 0 3 0 0 0 3
1500 0 0 5 0 0 0 5 0 0 6 0 0 0 6
1515 0 0 5 0 0 0 5 0 0 1 0 0 0 1
1530 0 0 0 0 0 0 0 0 0 6 0 0 0 6
1545 0 0 4 0 0 0 4 0 0 1 0 0 0 1
1600 0 0 5 0 0 0 5 0 0 4 0 0 0 4
1615 0 0 2 0 0 0 2 0 0 1 0 0 0 1
1630 0 0 4 0 0 0 4 0 0 1 0 0 0 1
1645 0 0 3 0 0 0 3 0 0 2 0 0 0 2
1700 0 0 4 0 0 0 4 0 0 1 0 0 0 1
1715 0 0 3 0 0 0 3 0 0 3 0 0 0 3
1730 0 0 5 0 0 0 5 0 0 2 0 0 0 2
1745 0 0 2 0 0 0 2 0 0 1 0 0 0 1
1800 0 0 5 0 0 0 5 0 0 1 0 0 0 1
1815 0 0 2 0 0 0 2 0 0 2 0 0 0 2
1830 0 0 4 0 0 0 4 0 0 1 0 0 0 1
1845 0 0 1 0 0 0 1 0 0 0 0 0 0 0
1900 0 0 2 0 0 0 2 0 0 2 0 0 0 2
1915 0 0 1 0 0 0 1 0 0 1 0 0 0 1
1930 0 0 1 0 0 0 1 0 0 4 0 0 0 4
1945 0 0 1 0 0 0 1 0 0 5 0 0 0 5
2000 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2015 0 0 0 0 0 0 0 0 0 1 0 0 0 1
2030 0 0 1 0 0 0 1 0 0 3 0 0 0 3
2045 0 0 4 0 0 0 4 0 0 0 0 0 0 0
2100 0 0 1 0 0 0 1 0 0 0 0 0 0 0
2115 0 0 2 0 0 0 2 0 0 0 0 0 0 0
2130 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2145 0 0 2 0 0 0 2 0 0 0 0 0 0 0
2200 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2230 0 0 0 0 0 0 0 0 0 1 0 0 0 1
2245 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 214 0 3 0 217 0 0 202 0 3 0 205



Volume Report

Job 807_010_BSC_ATR B
Area Needham, MA

Location Driveway, north of 2nd Ave

Friday, October 29, 2021

NB NB NB NB NB NB NB SB SB SB SB SB SB SB
Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total

Time Truck Truck Volume Truck Truck Volume
0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0015 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0030 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0045 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0115 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0130 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0145 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0230 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0245 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0345 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0415 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0430 0 0 2 0 0 0 2 0 0 0 0 0 0 0
0445 0 0 0 0 0 1 1 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0515 0 0 1 0 0 0 1 0 0 1 0 0 1 2
0530 0 0 0 0 0 0 0 0 1 0 0 0 0 1
0545 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0600 0 0 2 0 0 0 2 0 0 1 0 0 0 1
0615 0 0 3 0 1 0 4 0 0 0 0 0 0 0
0630 0 0 11 0 0 0 11 0 0 5 0 2 0 7
0645 0 0 8 0 0 0 8 0 0 6 0 0 0 6
0700 0 0 12 0 0 0 12 0 0 4 0 0 0 4
0715 0 0 12 0 0 0 12 0 0 9 0 1 0 10
0730 0 0 22 0 0 0 22 0 0 10 0 0 0 10
0745 0 0 17 0 0 0 17 0 0 21 0 0 0 21
0800 0 0 18 0 0 0 18 0 0 16 0 0 0 16
0815 0 0 15 0 1 0 16 1 0 12 0 0 0 13
0830 0 0 19 0 1 0 20 0 0 13 0 1 0 14
0845 1 0 15 0 0 0 16 1 0 16 0 2 0 19
0900 0 0 9 0 0 0 9 0 0 5 0 1 0 6
0915 0 0 11 0 0 0 11 0 0 14 0 0 0 14
0930 0 0 16 0 0 0 16 0 0 16 0 0 0 16
0945 1 0 8 0 1 0 10 0 0 7 0 0 0 7
1000 0 0 11 0 0 0 11 0 0 10 0 0 0 10
1015 0 0 7 0 0 0 7 0 0 13 0 0 0 13
1030 0 0 10 0 0 0 10 0 0 13 0 0 0 13
1045 0 0 11 0 0 0 11 0 0 13 0 0 0 13
1100 0 0 18 0 0 0 18 0 0 14 0 0 0 14
1115 0 0 11 0 0 0 11 0 0 11 0 0 0 11
1130 0 0 19 0 0 0 19 0 0 9 0 0 0 9
1145 0 0 24 0 0 0 24 0 0 23 0 0 0 23
1200 0 0 18 0 0 0 18 0 0 16 0 0 0 16
1215 0 0 25 0 0 0 25 0 0 21 0 0 0 21
1230 0 0 25 0 1 0 26 1 0 25 0 1 0 27
1245 1 0 27 0 0 0 28 0 0 28 0 0 0 28
1300 0 0 24 0 0 0 24 0 0 30 0 0 0 30
1315 0 0 22 0 1 0 23 0 0 21 0 0 0 21
1330 0 0 17 0 0 0 17 0 0 22 0 1 0 23
1345 0 0 25 0 0 0 25 0 0 29 0 1 0 30
1400 0 0 16 0 0 0 16 0 0 24 0 0 0 24
1415 0 0 14 0 0 0 14 0 0 13 0 0 0 13
1430 0 0 10 0 0 0 10 0 0 17 0 0 0 17
1445 0 0 12 0 0 0 12 0 0 15 0 0 0 15
1500 0 0 17 0 0 0 17 0 0 21 0 0 0 21
1515 0 0 9 0 0 0 9 0 0 11 0 0 0 11
1530 0 0 7 0 0 0 7 0 0 17 0 0 0 17
1545 0 0 13 0 0 0 13 0 0 11 0 0 0 11
1600 0 0 10 0 0 0 10 0 0 7 0 0 0 7
1615 0 0 12 0 0 0 12 0 0 12 0 0 0 12
1630 0 0 6 0 0 0 6 0 0 15 0 0 0 15
1645 0 0 9 0 0 0 9 0 0 8 0 0 0 8
1700 0 0 10 0 0 0 10 0 0 11 0 0 0 11
1715 0 0 12 0 0 0 12 0 0 13 0 0 0 13
1730 1 0 8 0 0 0 9 0 0 10 0 0 0 10
1745 0 0 11 0 0 0 11 0 0 10 0 0 0 10
1800 0 0 9 0 0 0 9 0 0 9 0 0 0 9
1815 0 0 13 0 1 0 14 0 0 6 0 0 0 6
1830 0 0 13 0 0 0 13 0 0 10 0 1 0 11
1845 0 0 11 0 0 0 11 0 0 9 0 1 0 10
1900 0 0 5 0 0 0 5 0 0 12 0 0 0 12
1915 0 0 8 0 0 0 8 0 0 5 0 0 0 5
1930 0 0 6 0 1 0 7 0 0 8 0 0 0 8
1945 0 0 5 0 0 0 5 0 0 4 0 0 0 4
2000 0 0 4 0 0 0 4 0 0 5 0 0 0 5
2015 0 0 5 0 0 0 5 0 0 7 0 0 0 7
2030 0 0 1 0 0 0 1 0 0 5 0 0 0 5
2045 0 0 0 0 0 0 0 0 0 2 0 0 0 2
2100 0 0 2 0 0 0 2 0 0 3 0 0 0 3
2115 0 0 3 0 0 0 3 0 0 5 0 0 0 5
2130 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2145 0 0 2 0 0 0 2 0 0 0 0 0 0 0
2200 0 0 0 0 0 0 0 0 0 2 0 0 0 2
2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2230 0 0 1 0 0 0 1 0 0 0 0 0 0 0
2245 0 0 1 0 0 0 1 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2315 0 0 2 0 0 0 2 0 0 3 0 0 0 3
2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2345 0 0 1 0 0 0 1 0 0 1 0 0 0 1
Total 4 0 766 0 8 1 779 3 1 766 0 12 1 783



Volume Report

Job 807_010_BSC_ATR B
Area Needham, MA

Location Driveway, north of 2nd Ave

Saturday, October 30, 2021

NB NB NB NB NB NB NB SB SB SB SB SB SB SB
Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total Bike Motorcycle Automobile Bus Single-Unit Multi-Unit Total

Time Truck Truck Volume Truck Truck Volume
0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0015 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0030 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0045 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0115 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0130 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0145 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0230 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0245 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0330 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0345 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0415 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0430 0 0 2 0 0 0 2 0 0 0 0 0 0 0
0445 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0515 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0530 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0545 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0600 0 0 1 0 0 1 2 0 0 1 0 1 0 2
0615 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0630 0 0 3 0 0 0 3 0 0 3 0 0 0 3
0645 0 0 1 0 0 0 1 0 0 2 0 0 0 2
0700 0 0 4 0 0 0 4 0 0 0 0 0 0 0
0715 0 0 4 0 0 0 4 0 0 3 0 0 0 3
0730 0 0 5 0 0 0 5 0 0 7 0 0 0 7
0745 0 0 6 0 0 0 6 0 0 3 0 0 0 3
0800 0 0 6 0 0 0 6 0 0 2 0 0 0 2
0815 0 0 6 0 0 0 6 0 0 5 0 0 0 5
0830 0 0 7 0 0 0 7 0 0 6 0 0 0 6
0845 0 0 12 0 0 0 12 0 0 7 0 0 0 7
0900 0 0 11 0 0 0 11 0 0 6 0 0 0 6
0915 0 0 11 0 0 0 11 0 0 6 0 1 0 7
0930 0 0 7 0 0 0 7 0 0 10 0 0 0 10
0945 0 0 13 0 0 0 13 0 0 11 0 0 0 11
1000 0 0 15 0 0 0 15 0 0 8 0 0 0 8
1015 0 0 11 0 1 0 12 0 0 9 0 0 0 9
1030 0 0 9 0 1 0 10 0 0 11 0 0 0 11
1045 0 0 12 0 0 0 12 0 0 11 0 0 0 11
1100 0 0 23 0 1 0 24 0 0 11 0 0 0 11
1115 0 0 8 0 0 0 8 0 0 11 0 0 0 11
1130 0 0 11 0 0 0 11 0 0 11 0 1 0 12
1145 0 0 7 0 0 0 7 0 0 13 0 0 0 13
1200 0 0 20 0 0 0 20 0 0 15 0 0 0 15
1215 0 0 19 0 0 0 19 0 0 25 0 0 0 25
1230 0 0 17 0 0 0 17 0 0 9 0 0 0 9
1245 0 0 23 0 0 0 23 0 0 22 0 0 0 22
1300 0 0 16 0 0 0 16 0 0 18 0 0 0 18
1315 0 0 18 0 0 0 18 0 0 19 0 0 0 19
1330 0 0 8 0 0 0 8 0 0 15 0 0 0 15
1345 0 0 15 0 0 0 15 0 0 18 0 0 0 18
1400 0 0 12 0 0 0 12 0 0 19 0 0 0 19
1415 0 0 5 0 0 0 5 0 0 8 0 0 0 8
1430 0 0 9 0 0 0 9 0 0 10 0 0 0 10
1445 0 0 15 0 0 0 15 0 0 16 0 0 0 16
1500 0 0 7 0 0 0 7 0 0 14 0 0 0 14
1515 0 0 15 0 0 0 15 0 0 8 0 0 0 8
1530 0 0 8 0 0 0 8 0 0 13 0 0 0 13
1545 0 0 11 0 0 0 11 0 0 12 0 0 0 12
1600 0 0 12 0 0 0 12 0 0 9 0 0 0 9
1615 0 0 7 0 1 0 8 0 0 11 0 1 0 12
1630 0 0 8 0 0 0 8 0 0 6 0 0 0 6
1645 0 0 5 0 0 0 5 0 0 6 0 0 0 6
1700 0 0 13 0 0 0 13 0 0 11 0 0 0 11
1715 0 0 8 0 0 0 8 0 0 9 0 0 0 9
1730 0 0 9 0 0 0 9 0 0 7 0 0 0 7
1745 0 0 10 0 0 0 10 0 0 7 0 0 0 7
1800 0 0 7 0 0 0 7 0 0 5 0 0 0 5
1815 0 0 7 0 0 0 7 0 0 3 0 0 0 3
1830 0 0 6 0 0 0 6 0 0 6 0 0 0 6
1845 0 0 8 0 0 0 8 0 0 9 0 0 0 9
1900 0 0 3 0 0 0 3 0 0 5 0 0 0 5
1915 0 0 5 0 0 0 5 0 0 3 0 0 0 3
1930 0 0 5 0 0 0 5 0 0 13 0 0 0 13
1945 0 0 8 0 0 0 8 0 0 9 0 0 0 9
2000 0 0 4 0 0 0 4 0 0 7 0 0 0 7
2015 0 0 1 0 0 0 1 0 0 5 0 0 0 5
2030 0 0 2 0 0 0 2 0 0 2 0 0 0 2
2045 0 0 1 0 0 0 1 0 0 2 0 0 0 2
2100 0 0 2 0 0 0 2 0 0 1 0 0 0 1
2115 0 0 2 0 0 0 2 0 0 1 0 0 0 1
2130 0 0 2 0 0 0 2 0 0 1 0 0 0 1
2145 0 0 2 0 0 0 2 0 0 4 0 0 0 4
2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2230 0 0 0 0 0 0 0 0 0 1 0 0 0 1
2245 0 0 1 0 0 0 1 0 0 1 0 0 0 1
2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 554 0 4 1 559 0 0 544 0 4 1 549



 
 APPENDIX 

PARKING OCCUPANCY DATA AND CALCULATIONS 

 

 



Client:
Michael Santos, PE, PTOE

Project #: 807_010_BSC
BTD #: Location 1
Location: Needham, MA
Street 1: Parking Lot
Street 2: 100 Highland Ave
Count Date: 10/29/2021
Day of Week: Friday
Weather: Cloudy, 60°F

PARKING COUNT

Start Time
Occupied Spaces (Existing 

Uses) Total Spaces Available Spaces Walk In Walk Out Walk In Walk Out Walk In Walk Out

Occupied 
Spaces 

(Remaining Total Spaces
Available 
Spaces

Percent of 
Peak Demand

Spaces 
Needed

Percent of 
Peak Demand

Spaces 
Needed Needed Spaces

Existing Uses to 
be Removed

Change in 
Parking Demand

Future Parking 
Demand

8:00 AM 36 97 61 0 0 0 0 0 0 36 97 61 0.63 7 0 7 0 7 43
8:15 AM 37 97 60 0 0 1 0 1 0 36 97 61 0.63 7 0 7 -1 6 43
8:30 AM 40 97 57 1 1 0 0 1 1 39 97 58 0.63 7 0 7 -1 6 46
8:45 AM 43 97 54 0 0 2 1 2 1 41 97 56 0.63 7 0 7 -2 5 48
9:00 AM 47 97 50 0 0 1 0 1 0 46 97 51 0.93 11 0.25 10 21 -1 20 67
9:15 AM 51 97 46 0 0 2 2 2 2 49 97 48 0.93 11 0.25 10 21 -2 19 70
9:30 AM 49 97 48 0 0 0 0 0 0 49 97 48 0.93 11 0.25 10 21 0 21 70
9:45 AM 52 97 45 0 0 0 0 0 0 52 97 45 0.93 11 0.25 10 21 0 21 73
10:00 AM 51 97 46 0 0 3 1 3 1 48 97 49 0.96 11 0.25 10 21 -3 18 69
10:15 AM 56 97 41 0 0 0 2 0 2 56 97 41 0.96 11 0.25 10 21 0 21 77
10:30 AM 49 97 48 0 0 1 1 1 1 48 97 49 0.96 11 0.25 10 21 -1 20 69
10:45 AM 51 97 46 1 0 0 0 1 0 50 97 47 0.96 11 0.25 10 21 -1 20 71
11:00 AM 46 97 51 0 1 1 0 1 1 45 97 52 1 11 0.25 10 21 -1 20 66
11:15 AM 49 97 48 0 0 2 3 2 3 47 97 50 1 11 0.25 10 21 -2 19 68
11:30 AM 52 97 45 2 0 2 1 4 1 48 97 49 1 11 0.25 10 21 -4 17 69
11:45 AM 57 97 40 0 1 1 1 1 2 56 97 41 1 11 0.25 10 21 -1 20 77
12:00 PM 62 97 35 0 0 1 0 1 0 61 97 36 0.8 9 0.25 10 19 -1 18 80
12:15 PM 64 97 33 0 0 1 2 1 2 63 97 34 0.8 9 0.25 10 19 -1 18 82
12:30 PM 70 97 27 0 1 2 2 2 3 68 97 29 0.8 9 0.25 10 19 -2 17 87
12:45 PM 72 97 25 0 0 1 1 1 1 71 97 26 0.8 9 0.25 10 19 -1 18 90
1:00 PM 74 97 23 0 0 2 1 2 1 72 97 25 0.75 9 0.25 10 19 -2 17 91
1:15 PM 77 97 20 0 0 1 2 1 2 76 97 21 0.75 9 0.25 10 19 -1 18 95
1:30 PM 75 97 22 0 0 2 0 2 0 73 97 24 0.75 9 0.25 10 19 -2 17 92
1:45 PM 78 97 19 1 1 0 1 1 2 77 97 20 0.75 9 0.25 10 19 -1 18 96
2:00 PM 66 97 31 1 0 2 2 3 2 63 97 34 0.9 10 0.25 10 20 -3 17 83
2:15 PM 58 97 39 1 1 1 0 2 1 56 97 41 0.9 10 0.25 10 20 -2 18 76
2:30 PM 56 97 41 0 0 0 0 0 0 56 97 41 0.9 10 0.25 10 20 0 20 76
2:45 PM 51 97 46 1 0 0 2 1 2 50 97 47 0.9 10 0.25 10 20 -1 19 70
3:00 PM 51 97 46 2 1 0 0 2 1 49 97 48 0.89 10 0.5 19 29 -2 27 78
3:15 PM 44 97 53 0 1 1 1 1 2 43 97 54 0.89 10 0.5 19 29 -1 28 72
3:30 PM 43 97 54 0 1 2 1 2 2 41 97 56 0.89 10 0.5 19 29 -2 27 70
3:45 PM 39 97 58 1 1 1 1 2 2 37 97 60 0.89 10 0.5 19 29 -2 27 66
4:00 PM 41 97 56 0 0 1 2 1 2 40 97 57 0.74 9 0.5 19 28 -1 27 68
4:15 PM 40 97 57 0 1 0 1 0 2 40 97 57 0.74 9 0.5 19 28 0 28 68
4:30 PM 36 97 61 0 0 0 3 0 3 36 97 61 0.74 9 0.5 19 28 0 28 64
4:45 PM 32 97 65 0 0 0 0 0 0 32 97 65 0.74 9 0.5 19 28 0 28 60
5:00 PM 29 97 68 0 0 0 0 0 0 29 97 68 0.41 5 0.75 28 33 0 33 62
5:15 PM 28 97 69 0 0 0 0 0 0 28 97 69 0.41 5 0.75 28 33 0 33 61
5:30 PM 26 97 71 0 0 0 0 0 0 26 97 71 0.41 5 0.75 28 33 0 33 59
5:45 PM 20 97 77 0 0 0 0 0 0 20 97 77 0.41 5 0.75 28 33 0 33 53
6:00 PM 16 97 81 0 0 0 0 0 0 16 97 81 0.15 2 1 37 39 0 39 55
6:15 PM 14 97 83 0 1 0 0 0 1 14 97 83 0.15 2 1 37 39 0 39 53
6:30 PM 16 97 81 0 0 0 0 0 0 16 97 81 0.15 2 1 37 39 0 39 55
6:45 PM 13 97 84 0 0 0 0 0 0 13 97 84 0.15 2 1 37 39 0 39 52
7:00 PM 14 97 83 0 0 0 0 0 0 14 97 83 0 1 37 37 0 37 51
7:15 PM 10 97 87 0 0 0 0 0 0 10 97 87 0 1 37 37 0 37 47
7:30 PM 11 97 86 0 0 0 0 0 0 11 97 86 0 1 37 37 0 37 48
7:45 PM 8 97 89 0 0 0 0 0 0 8 97 89 0 1 37 37 0 37 45

Size: 2210 Size: 10628
ITE Rate per 1,000 sf: 4.77 Employees: 5

Spaces Needed: 11 Peak Demand: 37
Based on 8 

simulators with 
4 players per 

unit and 5 
employees

Square feet per space: 200 Square feet per space: 150
Spaces Needed per Zoning: 12 Spaces Needed for space: 71

Employees per space: 3
Spaces Needed for employees: 2

Total Spaces Needed: 73

from Parking Lot 
access

PEDESTRIANS
Omaha Steaks Store

PEDESTRIANS
Frank Webb Home 

from Parking Lot 
access New Parking Demand

PEDESTRIANS
Existing Uses

PARKING COUNT - Omaha Steaks 
and FW Webb Removed Clinic Use Golf Simulator Use

11/18/2021, 3:32 PM, BSC Parking Evaluation.xlsx



Client: Michael Santos, PE, PTOE
Project #: 807_010_BSC
BTD #: Location 1
Location: Needham, MA
Street 1: Parking Lot
Street 2: 100 Highland Ave
Count Date: 10/30/2021
Day of Week: Saturday
Weather: Rain, 60°F

PARKING COUNT

Start Time
Occupied Spaces (Existing 

Uses) Total Spaces Available Spaces Walk In Walk Out Walk In Walk Out Walk In Walk Out

Occupied 
Spaces 

(Remaining 
Existing 
Uses)

Total 
Spaces

Available 
Spaces

Percent of 
Peak Demand

Spaces 
Needed

Percent of Peak 
Demand Spaces Needed

Needed 
Spaces

Existing 
Uses to be 
Removed

New 
Demand

Future 
Parking 
Demand

10:00 AM 35 97 62 0 0 2 3 2 3 33 97 64 0.96 11 0.5 19 30 -2 28 63
10:15 AM 36 97 61 0 0 0 1 0 1 36 97 61 0.96 11 0.5 19 30 0 30 66
10:30 AM 40 97 57 1 1 3 5 4 6 36 97 61 0.96 11 0.5 19 30 -4 26 66
10:45 AM 41 97 56 0 0 0 0 0 0 41 97 56 0.96 11 0.5 19 30 0 30 71
11:00 AM 40 97 57 1 0 4 4 5 4 35 97 62 1 11 0.5 19 30 -5 25 65
11:15 AM 44 97 53 1 1 2 0 3 1 41 97 56 1 11 0.5 19 30 -3 27 71
11:30 AM 46 97 51 1 1 0 0 1 1 45 97 52 1 11 0.5 19 30 -1 29 75
11:45 AM 40 97 57 2 2 1 3 3 5 37 97 60 1 11 0.5 19 30 -3 27 67
12:00 PM 43 97 54 0 0 4 1 4 1 39 97 58 0.8 9 0.5 19 28 -4 24 67
12:15 PM 43 97 54 0 0 3 3 3 3 40 97 57 0.8 9 0.5 19 28 -3 25 68
12:30 PM 46 97 51 1 1 2 1 3 2 43 97 54 0.8 9 0.5 19 28 -3 25 71
12:45 PM 52 97 45 0 0 0 3 0 3 52 97 45 0.8 9 0.5 19 28 0 28 80
1:00 PM 50 97 47 1 1 4 0 5 1 45 97 52 0.75 9 0.5 19 28 -5 23 73
1:15 PM 52 97 45 1 1 7 1 8 2 44 97 53 0.75 9 0.5 19 28 -8 20 72
1:30 PM 61 97 36 0 0 2 4 2 4 59 97 38 0.75 9 0.5 19 28 -2 26 87
1:45 PM 50 97 47 2 0 1 1 3 1 47 97 50 0.75 9 0.5 19 28 -3 25 75
2:00 PM 42 97 55 2 3 3 4 5 7 37 97 60 0.9 10 0.75 28 38 -5 33 75
2:15 PM 35 97 62 0 2 3 2 3 4 32 97 65 0.9 10 0.75 28 38 -3 35 70
2:30 PM 31 97 66 1 0 1 3 2 3 29 97 68 0.9 10 0.75 28 38 -2 36 67
2:45 PM 32 97 65 0 1 3 4 3 5 29 97 68 0.9 10 0.75 28 38 -3 35 67
3:00 PM 30 97 67 0 0 0 4 0 4 30 97 67 0.89 10 0.75 28 38 0 38 68
3:15 PM 26 97 71 2 1 0 0 2 1 24 97 73 0.89 10 0.75 28 38 -2 36 62
3:30 PM 25 97 72 0 1 0 0 0 1 25 97 72 0.89 10 0.75 28 38 0 38 63
3:45 PM 30 97 67 0 0 0 0 0 0 30 97 67 0.89 10 0.75 28 38 0 38 68
4:00 PM 25 97 72 0 0 0 0 0 0 25 97 72 0.74 9 0.75 28 37 0 37 62
4:15 PM 24 97 73 1 0 0 0 1 0 23 97 74 0.74 9 0.75 28 37 -1 36 60
4:30 PM 23 97 74 3 3 0 0 3 3 20 97 77 0.74 9 0.75 28 37 -3 34 57
4:45 PM 19 97 78 2 1 0 0 2 1 17 97 80 0.74 9 0.75 28 37 -2 35 54
5:00 PM 18 97 79 0 0 0 0 0 0 18 97 79 0.41 5 1 37 42 0 42 60
5:15 PM 18 97 79 0 1 0 0 0 1 18 97 79 0.41 5 1 37 42 0 42 60
5:30 PM 17 97 80 0 0 0 0 0 0 17 97 80 0.41 5 1 37 42 0 42 59
5:45 PM 14 97 83 1 1 0 0 1 1 13 97 84 0.41 5 1 37 42 -1 41 55
6:00 PM 13 97 84 0 2 0 0 0 2 13 97 84 0.15 2 1 37 39 0 39 52
6:15 PM 10 97 87 0 0 0 0 0 0 10 97 87 0.15 2 1 37 39 0 39 49
6:30 PM 12 97 85 1 0 0 0 1 0 11 97 86 0.15 2 1 37 39 -1 38 50
6:45 PM 9 97 88 0 0 0 0 0 0 9 97 88 0.15 2 1 37 39 0 39 48
7:00 PM 12 97 85 1 0 0 0 1 0 11 97 86 0 1 37 37 -1 36 48
7:15 PM 11 97 86 0 0 0 0 0 0 11 97 86 0 1 37 37 0 37 48
7:30 PM 11 97 86 0 0 0 0 0 0 11 97 86 0 1 37 37 0 37 48
7:45 PM 11 97 86 0 0 0 0 0 0 11 97 86 0 1 37 37 0 37 48
8:00 PM 11 97 86 0 0 0 0 0 0 11 97 86 0 1 37 37 0 37 48
8:15 PM 9 97 88 0 0 0 0 0 0 9 97 88 0 1 37 37 0 37 46
8:30 PM 8 97 89 0 0 0 0 0 0 8 97 89 0 1 37 37 0 37 45
8:45 PM 9 97 88 0 0 0 0 0 0 9 97 88 0 1 37 37 0 37 46
9:00 PM 6 97 91 0 0 0 0 0 0 6 97 91 0 1 37 37 0 37 43
9:15 PM 5 97 92 0 0 0 0 0 0 5 97 92 0 1 37 37 0 37 42
9:30 PM 4 97 93 0 0 0 0 0 0 4 97 93 0 1 37 37 0 37 41
9:45 PM 4 97 93 0 0 0 0 0 0 4 97 93 0 1 37 37 0 37 41

Size: 2210 Size: 10628
ITE Rate per 1,000 sf: 4.77 Employees: 5

Spaces Needed: 11 Peak Demand: 37
Based on 8 

simulators with 
4 players per 

unit and 5 
employees

Square feet per space: 200 Square feet per spa 150
Spaces Needed per Zoning: 12 Spaces Needed for s 71

Employees per spa 3
Spaces Needed for emp 2

Total Spaces Need 73

PEDESTRIANS
Frank Webb Home 
from Parking Lot PARKING COUNT - Omaha 

PEDESTRIANS

from Parking Lot 
Omaha Steaks 

Clinic Use Golf Simulator Use New Parking Demand

PEDESTRIANS
Existing Uses

11/18/2021, 3:40 PM, BSC Parking Evaluation.xlsx
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A101 3/16" = 1'-0"
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