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Memorandum

To: Gary Kilfeather
McDonald’s USA, LLC

From:   Andrew T. Smith, P.E.
Edward Y. Papazian, P.E.

Date:   July 14th, 2014

Subject: Purcellville McDonalds Queuing Analysis

INTRODUCTION
This memorandum presents the results of a vehicle queuing study for the proposed modification of
the McDonalds located along North Maple Avenue. This queuing study was prepared at the request
of the Town of Purcellville staff and in accordance with their instructions on the elements to be
included in the study.

The existing restaurant is located along the west side of North Maple Avenue just north of East Main
Street. The existing restaurant contains 3,725 square feet of gross floor area and a single drive-thru
lane. The proposed modification will result in a 4,388 square foot restaurant with a double drive-thru
lane at the ordering stations. This results in a 663 square foot increase. The proposed modification
requires a special use permit (SUP).

There are instances in which vehicle queues at the drive-thru spill back onto Maple Avenue. The
proposed modification of the restaurant will help alleviate the vehicle queuing. The restaurant footprint
will be modified to result in a smoother traffic movement from North Maple Avenue to the drive-thru
lanes. The restaurant will be modified from a single drive-thru lane to a double drive-thru lane at the
ordering stations. The interior operation will be modified to provide for more efficient service to the
drive-thru patrons.

This queuing study measures existing queuing at the drive-thru and forecasts future queuing based
on improvements that will be part of the restaurant operations. This vehicle queuing study evaluates
the following periods:

· Weekday AM commuter peak
· Weekday Mid-day peak
· Weekday PM commuter peak
· Saturday Mid-day peak
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EXISTING CONDITIONS
The McDonald’s restaurant is located on Maple Avenue just north of Main Street in Purcellville. The
main entrance to the McDonalds site is located on Maple Avenue to the east of the restaurant. There
are additional entrances to the site from adjacent parking lots: to the south from the Wells Fargo Bank
and to the west from the shopping center. Drive-thru users travel counterclockwise around the
building to one of two ordering stations in tandem (one after another in line) located on the northwest
corner of the building. When the drive-thru is under heavy use, both ordering stations are operated. At
other times, only the downstream ordering station is used. After placing an order, the vehicles
continue driving around the building to the south side, where two windows are located. The first
window on the south side of the building (cash window) is generally used for payment, and the
downstream window (present window) is used for picking up the food order. Figure 1 shows the
existing restaurant.

DATA COLLECTION
Counts were collected for vehicles entering the drive-thru lane for each of the peak periods in order to
determine the arrival rate for customers. The counts were taken on Wednesday, June 18 th from 7:00-
9:00 AM (weekday AM), 11:30 AM-1:30 PM (weekday mid-day), and 5:15-7:15 PM (weekday PM),
and on Saturday, June 21st from 11:30 AM-1:30 PM (Saturday mid-day). Count data was taken in five
minute intervals.

Queue length (in units of vehicles), and processing times were recorded at approximate 5-minute
intervals throughout the same peak periods. Overall processing time was defined as the time from
when a driver stopped at the ordering station until the driver received their food at the pick-up window
and began to drive away. It should be noted that queue length and service time data was not
collected from 7:00-7:15 PM during the weekday evening peak period data collection. Because this
data is collected continually and averaged (as opposed to being recorded continuously like the
vehicle count), it does not affect the analysis. The peak hour for this period was determined to be
from 5:25 PM through 6:25 PM, so queue length and processing time data was still collected during
the peak of drive-thru usage.

The data was analyzed, and is included in Table 1 below. The data collection sheets are included in
the Appendix.
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Table 1: Drive-thru Data Collection

Weekday AM Weekday
Mid-day Weekday PM Saturday

Mid-day

Peak Hour 8:00A-9:00A
11:30A-
12:30P

5:25P-6:25P
11:35A-
12:35P

Peak Hour Arrival Rate (veh/hr) 117 106 69 90

Peak Hour Average Processing
Time (min:sec)

2:57 2:40 2:01 2:33

Peak Hour Average Present
Window Queue Length (veh) 5.17 3.58 2.50 3.67

Peak Hour Average Ordering
Station Queue Length (veh) 5.25 5.83 1.58 2.67

Maximum Observed Present
Window Queue Length (veh)

6 7 6 7

Maximum Observed Ordering
Station Queue Length (veh)

8 10 6 7

Maximum Total Number of Cars
in Both Queues During One
Observation

14 13 10 12

OBSERVATIONS AND DISCUSSION OF RESULTS
The heaviest use of the drive-thru was during the weekday AM and mid-day peaks. For each of the
four collected time periods, a greater arrival rate corresponded with a longer service time. There was
enough space for approximately six cars to stack at the present window before reaching the ordering
station. The queue at the present window rarely reached as far back as the ordering station (once or
twice per peak period). Regardless of whether the two queues interacted, the queue length at the
ordering station was always measured from the same location. The ordering station queue dictated
whether cars were backed up onto Maple Avenue. Depending on the size of cars in the queue,
circulation around the restaurant began to be affected when 7 to 8 cars were in the ordering station
queue. With this number of vehicles, the drive aisle around the restaurant could be blocked and cars
were observed waiting on Maple Avenue or in the cut-through to the Wells Fargo Bank lot. This
occurred several times during the heaviest use portions of the weekday AM, weekday mid-day, and
Saturday mid-day peak periods, but was not observed during the weekday PM peak period.
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EXISTING OPERATIONS
The ordering station queue is the driving factor that determines whether or not vehicles will be backed
up into Maple Avenue. The queue for the present window is metered by patrons making their orders.
As a result, the queuing analysis was performed on only the ordering station queue.  The analysis
was performed assuming the queue at the ordering stations follows a single-channel queuing model
with Poisson arrivals and exponential service-times (M/M/1 model). This is a simplification of the
queuing type that occurs in practice, and it allows the queue length to be forecast without running a
simulation.

The average queue length and arrival rate were used to calculate the existing service rate of the
ordering stations. This was accomplished using the following equation, applicable for M/M/1 queues:

	݉݁ݐݏݕݏ	ℎ݁ݐ	݊݅	ݏℎ݈݅ܿ݁݁ݒ	݂݋	ݎܾ݁݉ݑ݊	݁݃ܽݎ݁ݒܣ = 	
λ

ߤ − λ	

where λ is the arrival rate and μ is the service rate.

The equation was rearranged to solve for μ. In this equation, the average number of vehicles in the
system refers to the number of vehicles in the queue and in service. The “queue length” recorded as
a part of the data collection includes vehicles being served and vehicles in the queue, and is therefore
equivalent to the number of vehicles in the system.

Analysis was performed to calculate how often the existing queue will reach a length that will block
circulation or reach Maple Avenue. This was accomplished using the following equation, applicable
for M/M/1 queues:

݉݁ݐݏݕݏ	ℎ݁ݐ	݊݅	ݏݐ݅݊ݑ	݇	ℎܽ݊ݐ	݁ݎ݋݉	݂݋	ݕݐ݈ܾܾ݅݅ܽ݋ݎܲ =	൬
λ
ߤ
൰
௞ାଵ

The results of the analysis are included in Table 2 below.



Page 6

kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703 674 1300

Table 2: Existing Service Rates and Queue Lengths

Weekday
AM

Weekday
Mid-day

Weekday
PM

Saturday
Mid-day

Peak Hour Arrival Rate, λ (veh/hr) 117 106 69 90

Peak Hour Average Queue Length
(number of vehicles in service and
queue)

5.25 5.83 1.58 2.67

Calculated Service Rate, μ (veh/hr) 139.29 124.18 112.67 123.71

Service Time (sec/veh) 25.85 28.99 31.95 29.10

Probability of more than 7 vehicles in
the system (when vehicle queue
blocks circulation)

24.78% 28.19% 1.98% 7.85%

Probability of more than 8 vehicles in
the system (when vehicle queue
extends into Maple Avenue)

20.82% 24.06% 1.21% 5.71%

PROPOSED CONDITIONS
The proposed McDonald’s site includes several enhancements, both internally and in site layout, that
will improve the efficiency of drive-thru operations. The building footprint will be shifted south and all
parking will be located to the north of the building. The drive aisle will be one-way counterclockwise
around the entire building. Instead of two ordering stations located in tandem, the drive through is
split into two lines near the two side-by-side ordering stations. This will serve two purposes: the new
layout increases the stacking length upstream of the ordering stations (up to approximately 14
vehicles before reaching Maple Avenue), and the layout also ensures that both ordering stations are
being utilized at all possible times. In the current tandem layout, it is possible for a vehicle ordering at
the upstream ordering station to block the downstream ordering station. The new layout will not
reduce the time it takes a patron to put in his or her order, but because ordering station utilization
increases, it does reduce the average service time for both ordering stations combined, which is
equivalent to increasing the service rate (i.e., μ). This will reduce time a vehicle will wait in the queue.

The proposed layout also features a “fast-forward window.” This window allows a patron who has
ordered a specialty item that will take longer to prepare to move forward from the pickup window so
that they do not block the other patrons from picking up their orders which may be completed more
quickly. Internally, a larger kitchen and improved headsets will enhance operations and overall
processing time. The conceptual proposed site layout is shown in Figure 2.
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DRIVE THRU DETAIL
SCALE: 1"=20'

TRUCK ROUTE ACCESS DETAIL
SCALE: 1" = 50'

SITE DATA
LOCATION: PURCELLVILLE, VA

ADDRESS: 121 N. MAPLE AVENUE

ZONING: MIXED COMMERCIAL

LAND USE: RESTAURANT

SITE AREA: 33,540 SF 0.77 AC

SEATING CAPACITY: 87

LOT COVERAGE: 33,540 SF 100%
BUILDING AREA: 4,388 SF 13.1%
IMPERVIOUS  AREA: 22,364 SF 66.7%
PERVIOUS AREA: 6,788 SF 20.2%

PARKING SUMMARY
REQUIRED PARKING RATIO N/A.  McDONALD'S TO PROVIDE LETTER TO SUPPORT

PROVIDED PARKING COUNT

EXISTING PROVIDED
STANDARD 36 18
ACCESSIBLE PER ADA 2 2

TOTAL PARKING 38 20

NOTE: THIS CONCEPTUAL SITE PLAN IS BASED ON LIMITED AVAILABLE INFORMATION WHICH MAY INCLUDE
AERIAL PHOTOGRAPHY, GIS DATA, AND TAX MAP INFORMATION. IT IS INTENDED AS PRELIMINARY, FOR THE
PURPOSE OF UNDERSTANDING A POTENTIAL SITE CONFIGURATION. LOCAL LAND DEVELOPMENT CODE
COMPLIANCE, ACCESS POINTS, SPECIFIC TENANT REQUIREMENTS, ETC. HAVE NOT BEEN REVIEWED OR
CONFIRMED WITH LOCAL JURISDICTIONAL AGENCIES DURING THE PREPARATION OF THIS CONCEPTUAL SITE
PLAN. THIS PLANS WAS PREPARED WITHOUT THE BENEFIT OF A RECENT TITLE COMMITMENT OR SURVEY.

SITE LEGEND
A. HIGHWAY OR ROAD SIGN (AS ALLOWED) WITH

READER BOARD (OPTIONAL) - MONUMENT SIGN
ALTERNATIVE

B. DIRECTIONAL SIGN
C. "ANY TIME-ANY LANE" BOLLARD SIGN
D. GATEWAY (SINGLE OR DOUBLE ARM)
E. PRE-SELL BOARD (OPTIONAL)
F. DRIVE-THRU CANOPY WITH BUILT IN COD
G. MENU BOARD
H. NEXTGEN WINDOW POSITION SIGNS
I. DRIVE-THRU PULL FORWARD/PARK SIGNS
J. DIRECTIONAL ARROW
K. McDONALDS GOLD STANDARD TRAFFIC ARROW

(PMS 123 YELLOW)
L. 6" STRIPE (PMS 123 YELLOW)
M. DOUBLE HEADED ARROW (PMS 123 YELLOW)
N. MERGE POINT
O. LOOP DETECTOR
P. FLAG POLE
Q. PULL FORWARD SPACE
R. RESERVED DRIVE-THRU SIGN
S. PROPOSED SIGN

andy.smith
Text Box
FIGURE 2 - CONCEPTUAL PROPOSED SITE LAYOUT
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FUTURE OPERATIONAL FORECASTING
The proposed 663 square foot expansion of the McDonalds will result in the following increases in trip
generation based on trip generation rates contained in the ITE Trip Generation Manual, 9 th Edition.

IN OUT TWO-WAY
Weekday
   AM Peak Hour 15 15 30
   AM Peak Hour of Generation 18 18 36
   PM Peak Hour 11 11 22
Saturday
   Peak Hour of Generation 20 19 39

The AM Peak Hour of Generation was chosen to represent trip generation during the weekday
midday because it results in more trips than the PM Peak Hour of Generation and is more
conservative. It was assumed that 50% of the increased trip generation would use the drive through.
The increased trip generation using the drive through was added to the existing peak hour arrival rate
to create a forecast peak hour arrival rate.

McDonald’s expects that the proposed enhancements will improve the expected processing time by
10 seconds, from 90 to 80 seconds. Because the expected processing times are shorter than what
was observed during data collection, this 10 second reduction was applied to the observed overall
processing time to determine a more conservative percentage reduction in processing time. This
percentage reduction was then applied to the existing ordering window service time, and then
converted into a forecast ordering window service rate.

Analysis was performed to calculate how often the ordering window queue will reach a length that will
reach Maple Avenue (more than 14 vehicles). This was accomplished using the same equation as
used in the existing conditions analysis.

The results of the analysis are included in Table 3 below.
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Table 3: Forecast Arrival Rates, Service Rates, and Queue Lengths

Weekday
AM

Weekday
Mid-day

Weekday
PM

Saturday
Mid-day

Additional Peak Hour Trips
Generated (entering site) 15 18 11 20

50% of Additional Peak Hour
Generation 8 9 6 10

Forecast Total Peak Hour Arrival
Rate, λ (veh/hr) 125 115 75 100

Overall processing time (sec/veh) 177 160 121 153

Overall processing time with 10 sec.
reduction (sec/veh) 167 150 111 143

Percent Reduction in processing
time 5.6% 6.3% 8.3% 6.5%

Service Time with % reduction (sec) 24.40 27.16 29.30 27.21

Forecast Peak Hour Service Rate, μ
(veh/hr) 147.53 132.53 122.87 132.31

Calculated Peak Hour Average
Queue Length (number of vehicles in
service and queue)

5.55 6.56 1.57 3.10

Difference between Existing and
Forecast Average Queue Lengths
(veh)

0.30 0.73 -0.01 0.43

Probability of more than 14 vehicles
in the system (when vehicle queue
extends into Maple Avenue)

8.33% 11.91% 0.06% 1.50%

Difference between Existing and
Forecast Probability of Vehicle
Queues Extending into Maple
Avenue

-12.49% -12.15% -1.15% -4.21%

The analysis shows that the average queue lengths grow by a negligible amount. The largest change
in average queue length is during the weekday mid-day peak hour, which increases from 5.83
vehicles to 6.56 vehicles, less than one vehicle difference. The weekday pm peak hour average
queue length remains approximately the same. Due to the upgraded site layout, however, there is a
significantly reduced chance that the queue lengths will back up into Maple Avenue. This is due to the
increase from 8 to 14 in the number of vehicles that can queue before reaching Maple Avenue.
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The most significant benefit that will result from the proposed modifications is indicated by the
reduction in the probability that the vehicle queues will extend to Maple Avenue. In the weekday AM
and mid-day peak hours, which contained the longest average observed queues, the probability that
the forecast queues reach Maple Avenue are reduced significantly. During the AM peak hour, the
forecast probability is 8.33% compared to 20.82% under existing conditions. During the mid-day peak
hour, the forecast probability is 11.91% compared to 24.06% under existing conditions. The
probability of the queues reaching Maple Avenue is also reduced during each of the other study peak
hours.

CONCLUSIONS
The analyses show that with the proposed improvements, the upgrades to the McDonald’s will result
in significant reductions in the probability that vehicle queues will reach Maple Avenue. The shifting of
the store footprint and the modification of the drive-thru ordering operation will provide for additional
capacity within the site.



Weekday AM Peak Period Arrival Count
("Error" is a vehicle that appeared at first to join the drive-thru queue but did not actually become a part of the queue)

6/18/2014

Start Time Count Error
Corrected

Count Hourly
07:00 AM 9 0 9 91
07:05 AM 5 0 5 90
07:10 AM 8 0 8 94
07:15 AM 13 0 13 100
07:20 AM 8 0 8 94
07:25 AM 7 0 7 96
07:30 AM 6 0 6 99
07:35 AM 7 0 7 105
07:40 AM 7 0 7 104
07:45 AM 9 0 9 109
07:50 AM 8 0 8 111
07:55 AM 4 0 4 110
08:00 AM 8 0 8 117
08:05 AM 9 0 9
08:10 AM 14 0 14
08:15 AM 7 0 7
08:20 AM 10 0 10
08:25 AM 10 0 10
08:30 AM 12 0 12
08:35 AM 6 0 6
08:40 AM 12 0 12
08:45 AM 11 0 11
08:50 AM 8 1 7
08:55 AM 11 0 11

per min per hr

1.733333 104

1.95 117

2.8 168

7:00:00 AM

Peak 5-min Arrival
Rate (veh/min)

Start Date:
Start Time:

Average Arrival Rate
(veh/min)

Peak Hour Arrival
Rate (veh/min)



Weekday Mid-day Peak Period Arrival Count
("Error" is a vehicle that appeared at first to join the drive-thru queue but did not actually become a part of the queue)

6/18/2014
11:30:00 AM

Start Time Count Error
Corrected

Count Hourly
11:30 AM 10 0 10 106
11:35 AM 9 1 8 100
11:40 AM 12 0 12 98
11:45 AM 3 0 3 90
11:50 AM 5 1 4 98
11:55 AM 9 0 9 100
12:00 PM 11 0 11 98
12:05 PM 10 0 10 97
12:10 PM 10 1 9 97
12:15 PM 9 0 9 94
12:20 PM 9 0 9 90
12:25 PM 12 0 12 89
12:30 PM 4 0 4 83
12:35 PM 6 0 6
12:40 PM 4 0 4
12:45 PM 11 0 11
12:50 PM 6 0 6
12:55 PM 8 1 7
01:00 PM 10 0 10
01:05 PM 11 1 10
01:10 PM 6 0 6
01:15 PM 5 0 5
01:20 PM 8 0 8
01:25 PM 6 0 6

per min per hr

1.575 94.5

1.766667 106

2.4 144

Peak Hour Arrival
Rate (veh/min)

Peak 5-min Arrival
Rate (veh/min)

Start Date:
Start Time:

Average Arrival Rate
(veh/min)



Weekday PM Peak Period Arrival Count
("Error" is a vehicle that appeared at first to join the drive-thru queue but did not actually become a part of the queue)

6/18/2014
5:15:00 PM

Start Time Count Error
Corrected

Count Hourly
05:15 PM 2 2 0 57
05:20 PM 4 0 4 65
05:25 PM 9 0 9 69
05:30 PM 7 0 7 64
05:35 PM 8 1 7 60
05:40 PM 2 0 2 61
05:45 PM 4 0 4 65
05:50 PM 4 0 4 66
05:55 PM 7 0 7 65
06:00 PM 6 0 6 62
06:05 PM 2 0 2 62
06:10 PM 6 1 5 65
06:15 PM 8 0 8 63
06:20 PM 8 0 8
06:25 PM 4 0 4
06:30 PM 3 0 3
06:35 PM 8 0 8
06:40 PM 6 0 6
06:45 PM 5 0 5
06:50 PM 3 0 3
06:55 PM 4 0 4
07:00 PM 6 0 6
07:05 PM 5 0 5
07:10 PM 3 0 3

per min per hr

1 60

1.15 69

1.8 108

Average Arrival Rate
(veh/min)

Peak Hour Arrival
Rate (veh/min)

Peak 5-min Arrival
Rate (veh/min)

Start Date:
Start Time:



Saturday Mid-day Peak Period Arrival Count
("Error" is a vehicle that appeared at first to join the drive-thru queue but did not actually become a part of the queue)

6/21/2014
11:30:00 AM

Start Time Count Error
Corrected

Count Hourly
11:30 AM 8 0 8 90
11:35 AM 10 0 10 90
11:40 AM 5 1 4 80
11:45 AM 8 0 8 81
11:50 AM 10 0 10 82
11:55 AM 7 0 7 78
12:00 PM 8 0 8 81
12:05 PM 7 0 7 83
12:10 PM 8 0 8 82
12:15 PM 6 0 6 83
12:20 PM 4 0 4 84
12:25 PM 10 0 10 84
12:30 PM 8 0 8 78
12:35 PM 2 2 0
12:40 PM 5 0 5
12:45 PM 9 0 9
12:50 PM 7 1 6
12:55 PM 10 0 10
01:00 PM 10 0 10
01:05 PM 6 0 6
01:10 PM 9 0 9
01:15 PM 7 0 7
01:20 PM 4 0 4
01:25 PM 4 0 4

per min per hr

1.4 84

1.5 90

2 120

Average Arrival Rate
(veh/min)

Peak Hour Arrival
Rate (veh/min)

Peak 5-min Arrival
Rate (veh/min)

Start Date:
Start Time:



Weekday AM Peak Period Process Time and Queuing Obvserations

6/18/2014

Start Time 1st Observation 2nd Observation Present Window Ordering Station Total
7:00 100 145 2 4 6
7:05 223 5 0 5
7:10 147 150 3 0 3
7:15 104 115 4 2 6
7:20 185 6 6 12
7:25 145 152 4 3 7
7:30 132 2 2 4
7:35 136 105 1 2 3
7:40 131 3 2 5
7:45 123 101 3 2 5
7:50 119 145 4 2 6
7:55 148 84 3 0 3
8:00 106 3 2 5
8:05 152 138 5 3 8
8:10 161 6 6 12
8:15 176 6 5 11
8:20 219 150 6 3 9
8:25 188 6 2 8
8:30 235 4 8 12
8:35 5 7 12
8:40 240 6 8 14
8:45 195 6 6 12
8:50 168 193 5 7 12
8:55 161 4 6 10

Average Processing Time 152 Seconds 02:32 Min:Sec

Average Processing Rate 24
Average Pickup Window

Queue 4.25
Average Order Window

Queue 3.67
Average Cars in both

Queues 7.92
Peak Hour Avg Processing

Time 177 Seconds 02:57 Min:Sec
Peak Hour Avg Processing

Rate 20

Peak Hour Avg Pickup
Window Queue 5.17

Peak Hour Avg Order
Window Queue 5.25

Peak Hour Avg Cars in both
Queues 10.42

Max Pickup Window Queue 6

Max Order Window Queue 8

Max Cars in both Queues 14

Purcellville Mcdonalds
Queue @ Time (# of cars)Processing Time (sec)



Weekday Mid-day Peak Period Process Time and Queuing Obvserations

6/18/2014

Start Time 1st Observation 2nd Observation Present Window Ordering Station Total
11:30 108 4 5 9
11:35 272 5 6 11
11:40 178 6 4 10
11:45 127 110 3 1 4
11:50 143 86 0 3 3
11:55 136 4 4 8
12:00 145 133 3 5 8
12:05 280 4 8 12
12:10 207 3 9 12
12:15 4 9 13
12:20 186 5 7 12
12:25 127 2 9 11
12:30 207 3 9 12
12:35 147 3 3 6
12:40 106 142 3 5 8
12:45 193 0 10 10
12:50 155 4 4 8
12:55 176 3 4 7
13:00 172 5 6 11
13:05 212 5 8 13
13:10 345 7 4 11
13:15 3 5 8
13:20 129 5 2 7
13:25 214 3 4 7

Average Processing Time 171 Seconds 02:51 Min:Sec

Average Processing Rate 21
Average Pickup Window

Queue 3.63
Average Order Window

Queue 5.58

Average Cars in both Queues 9.21
Peak Hour Avg Processing

Time 160 Seconds 02:40 Min:Sec
Peak Hour Avg Processing

Rate 23
Peak Hour Avg Pickup

Window Queue 3.58
Peak Hour Avg Order

Window Queue 5.83
Peak Hour Avg Cars in both

Queues 9.42

Max Pickup Window Queue 7

Max Order Window Queue 10

Max Cars in both Queues 13

Purcellville Mcdonalds
Queue @ Time (# of cars)Processing Time (sec)



Weekday PM Peak Period Process Time and Queuing Obvserations

6/18/2014
Processing Time (sec)

Start Time Present Window Ordering Station Total
17:15 85 0 0 0
17:20 138 2 3 5
17:25 207 3 4 7
17:30 175 6 1 7
17:35 95 3 2 5
17:40 80 0 0 0
17:45 90 0 0 0
17:50 118 1 0 1
17:55 102 2 1 3
18:00 94 5 0 5
18:05 135 2 1 3
18:10 139 0 1 1
18:15 112 4 3 7
18:20 110 4 6 10
18:25 147 4 1 5
18:30 122 2 2 4
18:35 126 4 2 6
18:40 241 6 1 7
18:45 170 4 0 4
18:50 128 1 1 2
18:55 214 1 3 4

Average Processing Time 135 Seconds 02:15 Min:Sec

Average Processing Rate 27

Average Pickup Window Queue 2.57

Average Order Window Queue 1.52

Average Cars in both Queues 4.1

Peak Hour Avg Processing Time 121 Seconds 02:01 Min:Sec

Peak Hour Avg Processing Rate 30
Peak Hour Avg Pickup Window

Queue 2.5
Peak Hour Avg Order Window

Queue 1.58
Peak Hour Avg Cars in both

Queues 4.08

Max Pickup Window Queue 6

Max Order Window Queue 6
Max Cars in both Queues 10

Purcellville Mcdonalds
Queue @ Time (# of cars)



Saturday Mid-day Peak Period Process Time and Queuing Obvserations

6/21/2014
Processing Time (sec)

Start Time Present Window Ordering Station Total
11:30 140 4 1 5
11:35 125 3 3 6
11:40 98 0 1 1
11:45 115 2 3 5
11:50 123 4 4 8
11:55 145 4 3 7
12:00 200 6 3 9
12:05 143 5 1 6
12:10 195 5 0 5
12:15 110 3 1 4
12:20 144 0 3 3
12:25 165 5 5 10
12:30 278 7 5 12
12:35 155 2 1 3
12:40 103 3 1 4
12:45 122 3 2 5
12:50 175 2 5 7
12:55 135 3 4 7
13:00 137 3 6 9
13:05 153 5 7 12
13:10 247 7 5 12
13:15 134 6 3 9
13:20 164 2 2 4
13:25 96 2 3 5

Average Processing Time 150 Seconds 02:30 Min:Sec

Average Processing Rate 24

Average Pickup Window Queue 3.58

Average Order Window Queue 3

Average Cars in both Queues 6.58

Peak Hour Avg Processing Time 153 Seconds 02:33 Min:Sec

Peak Hour Avg Processing Rate 23
Peak Hour Avg Pickup Window

Queue 3.67
Peak Hour Avg Order Window

Queue 2.67
Peak Hour Avg Cars in both

Queues 6.33
Max Pickup Window Queue 7
Max Order Window Queue 7
Max Cars in both Queues 12

Purcellville Mcdonalds
Queue @ Time (# of cars)
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