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Letter of Submittal 

March 9, 2019 

Amit Kothari 

Technical Committee Chair 

ITE-Western District 

 

Dear Mr. Kothari, 

 The Northern Arizona University ITE Student Chapter is pleased to present our Trip 

Generation Study. We collected and analyzed trips generated by a Dutch Bros Coffee shop in 

Flagstaff, Arizona. Data was collected on three separate days over the span of a month at the end 

of February and beginning of March.    

 Attached is a summary of our data and results from this study. All trip generation data 

forms and raw data are included in the appendix. If you have any questions or concerns, please 

feel free to contact me at cya6@nau.edu. 

 

Thank you,  

 

Cristopher Aguilar 

ITE Student Chapter President.   

mailto:cya6@nau.edu
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Scope of Study 
Data collection for this study was initially scheduled for the week of February 15th to the 17th but due to 

incremental weather in the city with a record breaking single day snow fall. The data collection was 

pushed back to days with typical conditions. Data ended up being collected on Wednesday February 

27th, Thursday March 7th and Tuesday March 19th. Each collection day consisted of setting up a discrete 

camera to capture all peak hours and parking demands. The camera was set up and taken down by an 

ITE student member. This method allowed us to collect large chunks of data and be able to accurately 

conduct the study with lower student involvement for consistency in the data reduction. 

The study area was Dutch Bros. Coffee Shop located at 301 Regent St, Flagstaff, AZ 86001. The study 

period was from 7:30 AM to 5:30 PM for the Dutch Bros which is open 24 hours a day. The data 

presented should be considered representative of daily conditions, but not of a full days counts. Figure 1 

shows the store location, as well as surrounding developments. The study location is located in a 

commercial center known as the Sawmill. The Dutch Bros accounts for approximately 30,000 square feet 

of the Sawmill, with 850 square feet being used for the coffee shop. All site characteristics are noted in 

Table 1. To the west of the plaza and noted in Figure 1, is Northern Arizona University main campus. This 

area is a main contributor to traffic volumes at Dutch Bros due to the high number of students. Other 

areas of note is that south of Dutch Bros is an apartment complex, The Grove which also adds volume to 

the study location.  As well to the north of the study location is a major arterial, Butler Avenue, which 

helps carry traffic from both the downtown area (to the north) and the university. Since this area is in 

between a major arterial, the university, the downtown district, and different housing complexes, it was 

ideal to conduct a study at this site. Site characteristics are noted below in Table 1.    

Table 1: Site Characteristics  

Dutch Bros. Coffee Shop - Flagstaff, AZ 

Location: 301 Regent St, Flagstaff, AZ 86001 

Gross Floor Area 850 sq. ft. 

Gross Leasable Area 30,000 sq. ft. 

Number of Parking Spaces 36 

Number of Employees 20 

 

The parking lot specific to Dutch Bros. has two major entrance points for both vehicles and bicycles. 

Vehicles and bicycles can come in through Butler Avenue, or through the business access roads. The 

geometry of the drive way was changed recently (less than 2 months ago), as such an accurate aerial 

picture of the parking lot was not available. The blue block in Figure 2 shows where the major change 

was by getting rid of those parking spaces to have a 2-lane drive through for the duration of that stretch 

(to reduce the queue on the crossing road) that merges to 1-lane as you approach the window to service 

one vehicle at time. The two lane drive through allows multiple vehicles to have their order taken faster 

to increase the number of vehicles exiting per hour. For this location there is designated outdoor 

seating. There are three benches for people to wait for their orders but no tables to incentivize 

customers to stay there. It is to be noted that all trips for this study are considered vehicle trips since 

according to the ITE Trip Generation Manual, 10th edition, if a person uses a personal vehicle or truck for 

any part of the trip, vehicle is considered the primary trip mode, and in addition the observed data 

supported this statement.  All parking spots are 90 degree spots, and are occupied at different rates 
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throughout the day, this was noted as accurately as possible during the data reduction. For this study 

only the parking designated to Dutch Bros. shown in its entirety in Figure 2 were noted. Finally, there is 

one ADA parking spot designated in this parking lot.  

Figure 3 is a zoomed out version of the parking area to show where vehicles might come in from. There 

are four major locations where vehicles may enter the area. Figure 3 is annotated to show the changes 

in the parking lot and the proposed flow of traffic. These changes effected where the cameras would be 

placed.  

 

Figure 1: Site Map and Store Location  

Northern Arizona 

University 

Sawmill Area 

Plaza 
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Figure 2: Entrance Locations for Dutch Bros.  

 

Figure 3: Travel Paths to Enter Dutch Bros.  
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Methodology  
The data was collected by setting up a camera near the area where all three major car flow entrances is 

located. Data was collected from 7:30 AM to 5:30 PM for the three study days. The camera set for this 

project is attaching a go pro camera to a flagpole and securing the flagpole by drilling a hole in the pole 

to be able to run a bicycle lock around it to avoid theft. This resulted in the camera being set up on the 

east side of the Dutch Bros. noted in Figure 3. Figure 4 provides a screenshot of the camera view. In full 

screen, this view allows us to count vehicles entering and exiting the area with accuracy. In addition, 

being able to pause, and rewind the video ensures we do not miss any vehicle trips. Limitations with this 

set up is that the parking counts are approximate, we have a good view of parts of the parking lot 

capacity and being able to pause at different moments did help with determine some parking demand. 

Since this is a popular area in the city, we made reasonable assumptions of parking demands based on 

past experiences at this location. Other limitations are vehicle trips where pedestrians park somewhere 

not in sight and walked to get coffee.   

The data reduction involved having a few students watch the videos and count vehicles entering and 

exiting. We tried to keep the number of students doing the counts to a minimum to avoid any 

discrepancies in the data reduction. During peak hours this area gets congested enough where some 

vehicles join the queue but do not get coffee they just wait to exit on the other side of the road. In 

addition, the queue does limit parking access and availability being blocking vehicles in or out. Note, we 

had to be careful with people parking in the Dutch Bros. parking lot and going to other businesses and 

vice versa. This camera set up helped with determine where people went on their trip. Finally, the 

camera set up help save time by being able to play at twice the speed during non-peak periods.  

 

Figure 4: Screenshot of the Camera View 
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Data Collection Results 

Trip Generation Results 
Hourly vehicular trip generation is shown in Figure 4. Two of the data days where consistent with each 

other (2/27 and 3/7) with the third date 3/19 displaying lower volumes. This in part due to 3/19 being 

taken during Northern Arizona University 2019 Spring Break. These numbers still provide useful 

information on the Dutch Bros. AM and PM peak volumes during periods where the university is empty 

such as spring break, summer break and winter break. The peak activity for the site at times when 

school was in session was between 4-5 PM whereas the peak activity for when school was not in session 

appear to be 2-3 PM. 

 

Figure 5: Vehicular Trip Generation 

Note that no bicycle trips, pedestrian, transit or truck trips were generated during the three data 

collection dates. As well, there was no way to access if multiple people were in a single vehicle.  

Table 21 shows both the AM and PM peak hours with their respective vehicle trips, total number of 

vehicles during that day collection, and the percentage of total vehicles compared to the peak hours. 

Additionally, Table 2 displays the directional distribution for both the AM and PM peaks. For the 

morning peak hours for both consistent days the peak hour is similar, with the peak being sooner during 

the non-university affected day. This trend is also present with the afternoon peak hour.  

                                                           
1 Values presented in parenthesis for the AM and PM peak are trip rates per gross square footage (GSF) 
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Table 2: Number of Trips during Study Period and Peak Hour Comparisons 

 

Parking Demand Results 
Hourly parking generation is shown in Figure 6. These parking demands are estimated based on 

observations taken during peak queues, since peak queues typically represent busiest times which is 

reflected in the parking conditions. As a general trend, parking increases during the morning period, 

remains consistent during most of the afternoon and peaks off during peak afternoon hours.  

 

Figure 6: Parking Demand 

Table 3 below shows a summary of parking occupancy as it relates to peak periods. The table provides 

the maximum parking occupancy during peak periods, the number of empty spaces, and percentage of 

spaces occupied during this period. In conjunction to the summary table, Table 4 in this section includes 

the parking demand ratio based on the three day peak hours based on the parking occupancy for the 

site.   
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Table 3: Parking Space Peak Hour Summary 

Table 4: Parking Demand Ratio based on Peak Periods 

  Peak Hour 
Parking Demand 
Ratio 

Wednesday (2/27) 4:15- 5:15 PM 0.722 

Thursday (3/7) 4:00-500 PM 0.722 

Tuesday (3/19) 3:00- 4:00 PM 0.388 
 

Queuing Results 
The max observed queues during the study period is summarized in Figure 7. The largest queue 

observed in the PM peak period was twenty five vehicles in length and it was observed that queue waits 

were significantly lower during non-typical days.  

 

Figure 7: Queue Lengths  

Table 5 below provides a summary of the longest versus shortest queue during the peak hours, and the 

percent difference in the queues to provide an idea on how fast vehicles are serviced. 
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Table 5: Queue Length Summary and Percent Difference 

ITE Trip Generation Comparison 
The information provided by the ITE Trip Generation manual for Land Use: 938Coffee/Donut Shop with 

Drive-Through Window and No Indoor Seating is limited to three previous studies.2 The plot shown in 

Figure 8 provides the available information for this type of study. The data statistics show the average 

square footage to be equal to 900 square feet, the range of rates being from 1555.56 to 26000, with the 

standard deviation being equal to 539.32. 1 Due to the low sample size (3 studies), there is no R-squared 

function to determine how well the data matches up. Finally, the directional distribution for this site is 

50% entering and 50% exiting. All trips considered for these previous study are vehicle trips on 

weekdays. 

 

Figure 8: ITE Trip Generation Plot 

                                                           
2 Trip Generation Manual 10th Edition 
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This study provides valuable information that can help with this land use category. Other land use 

categories that are similar and might be useful for planning efforts; are Coffee/donut shop without 

drive-through window (Land Use 936), coffee/donut shop with drive-through window (Land Use 937), 

bread/donut/bagel shop without drive-through window (Land Use 939), and bread/donut/bagel shop 

with drive-through window (Land Use 940). 

Table 6 below summarizes the provided metrics in the ITE Trip Generation Manual for land use 938 

against the values found by Northern Arizona University ITE Chapter. Two of the three days fell within 

the range of daily trips found in the previous study. The data fell within this range just observing major 

AM and PM peaks and not a full 24-hour day. If a full 24 hour day was observed, the data would reach 

the higher end of trips shown in the Trip Generation Manual. As expected the non-typical day (Tuesday) 

showed a lower number of trips not within range for a 10 hour period. The directional distribution of all 

three days closely match up the value found in the ITE manual, this is primarily due to the nature of the 

land use category.  

Table 5: Comparison of ITE Manual and NAU ITE Data Collection 

  ITE  
Wednesday 
(2/27) 

Thursday 
(3/7) 

Tuesday 
(3/19) 

Trip Type Vehicle Vehicle Vehicle Vehicle 

Time Period Weekday Weekday Weekday Weekday 

Square Footage 900 850 850 850 

Total Trips 3 1555-2600 1599 1634 1045 

Directional 
Distribution 

50 % Entering 
50% Exiting  

51 % Entering 
49% Exiting  

50 % Entering 
50% Exiting  

50 % Entering 
50% Exiting  

Conclusions 
The Dutch Bros Coffee shop attracts a lot of customers on a typical day, 100% of trips are generated by 

vehicle due to the coffee shop being a drive through with no indoor seating. The coffee shop generates 

long queues due to geometry of the store that requires the queue to form around parking spots making 

it difficult for some consumers to get in or out of the store. The number of trips presented in this study 

are for the time period 7:30 AM to 5:30 PM, and with the coffee shop being open 24 hours a day, this 

value may get larger in any given day. The university students play a huge role in the consumer numbers 

and affects overall waiting times. The values did fall within the expected range provided by the ITE Trip 

Generation Manual and is consistent with the other three studies in this category. The Northern Arizona 

University ITE Student Chapter is grateful for the opportunity to perform this study and get valuable 

experience. We would like to thank the ITE Western District Technical Committee and Student 

Endowment Fund for supporting this opportunity and giving student members and increased exposure 

to transportation engineering studies.   

                                                           
3 Note: ITE data is assumed to be for a 24 hour-study period and the total trips for the three data collection days 
are for a 10 hour period.  



 

13 
 

Appendices  

Appendix A: ITE Trip Generation Data Forms  
 Day 1: February 27, 2019 forms Part 1 – Part 4 

 Day 2: March 7, 2019 forms Part 1 – Part 4 

Day 3: March 19, 2019 forms Part 1 – Part 4 

Appendix B: ITE Parking Demand Survey Form 
 

 



























Parking Demand Survey Form
Institute of Transportation Engineers
(fill in all highlighted cells - * are required data)

Land Use Code* 928

Name of Site Dutch Bros

Brief Description of Site

Transit* Coffee/Donut Shop with Drive-Through Window and No Indoor Seating

Area* City Flagstaff

TMP* State AZ Country USA

Parking Price* $0

Site Size* 850                    sq. ft

Site Size 30,000.00          sq. ft

Site Size

Site Size

Number of Parking Spaces Provided at Site 36

Highest Observed Parking Demand for the following hours of the day (hour beginning)*

Date 2/27/2019 3/7/2019 3/19/2019

Day Wednesday Thursday Tuesday

12 Mid

1:00 AM

2:00 AM

3:00 AM

4:00 AM

5:00 AM

6:00 AM

7:00 AM 5 8 8

8:00 AM 7 13 12

9:00 AM 15 16 9

10:00 AM 20 17 14

11:00 AM 17 15 12

12 Noon 18 16 10

1:00 PM 21 20 13

2:00 PM 20 18 11

3:00 PM 20 24 14

4:00 PM 26 16 10

5:00 PM 22 26 9

6:00 PM

7:00 PM

8:00 PM

9:00 PM

10:00 PM

11:00 PM

Person Cristopher Aguilar Organization NAU ITE Student Chapter

Phone 928-388-9685

Fax

Email cya6@nau.edu

Notes

Enter data on the web at www.ite.org Comments to: ite_staff@ite.org

IF not entered on web site, please mail to:

Institute of Transportation Engineers, 1099 14th Street, NW Suite 300 West; Washington, DC 20005-3438

Form version 1.4

 

mailto:cya6@nau.edu


Queueing Demand Survey Form
Institute of Transportation Engineers
(fill in all highlighted cells - * are required data)

Land Use Code* 928

Name of Site Dutch Bros

Brief Description of Site

Transit* Coffee/Donut Shop with Drive-Through Window and No Indoor Seating

Area* City Flagstaff

TMP* State AZ Country USA

Parking Price* $0

Site Size* 850                    sq. ft

Site Size 30,000.00          sq. ft

Site Size

Site Size

Number of Parking Spaces Provided at Site 36

Longest observed queue for the following hours of the day (hour beginning)*

Date 2/27/2019 3/7/2019 3/19/2019

Day Wednesday Thursday Tuesday

12 Mid

1:00 AM

2:00 AM

3:00 AM

4:00 AM

5:00 AM

6:00 AM

7:00 AM 15 13 8

8:00 AM 16 16 9

9:00 AM 14 18 7

10:00 AM 11 18 10

11:00 AM 18 15 10

12 Noon 20 15 7

1:00 PM 22 22 6

2:00 PM 21 25 12

3:00 PM 26 24 10

4:00 PM 14 23 7

5:00 PM 21 18 10

6:00 PM

7:00 PM

8:00 PM

9:00 PM

10:00 PM

11:00 PM

Person Cristopher Aguilar Organization NAU ITE Student Chapter

Phone 928-388-9685

Fax

Email cya6@nau.edu

Notes

Enter data on the web at www.ite.org Comments to: ite_staff@ite.org

IF not entered on web site, please mail to:

Institute of Transportation Engineers, 1099 14th Street, NW Suite 300 West; Washington, DC 20005-3438

Form version 1.4
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