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1 INTRODUCTION 

This memorandum presents the results of the Traffic Impact Study (TIS) for the proposed development in the 
Town of Plainfield, Indiana. The project site is located at 6102 Cambridge Way, as shown on the attached 
Figure 1. The property is currently occupied by vacant “Bob Evans” restaurant, which will be razed with the 
construction of the proposed development. The proposed site plan includes a Chick-fil-A fast food restaurant 
with drive-through. Site access is proposed via two (2) existing site access points on Cambridge Way; one (1) 
ingress only driveway and one (1) egress only driveway. Cambridge Way is under the jurisdiction of the Town 
of Plainfield, Indiana and as part of the site plan approval, the Town has requested a TIS for this project. 

This TIS has been completed to evaluate the impact of the proposed development on the adjacent roadway 
network.  The scope was developed based on Fleis & VandenBrink’s (F&V) understanding of the development 
program, accepted traffic engineering practice, Town of Plainfield requirements, and professional experience. 
The study analyses were completed using Synchro/SimTraffic (Version 11) traffic analysis software. Sources 
of data for this study include F&V subconsultant Gewalt Hamilton Associates, Inc. (GHA), Institute of 
Transportation Engineers (ITE), the Federal Highway Administration (FHWA), Indiana Department of 
Transportation (INDOT), and the Town of Plainfield.

2 BACKGROUND DATA 

2.1 EXISTING ROAD NETWORK 

The lane use and traffic control at the study intersections are shown on the attached Figure 2 and the study 
roadways are further described below. For the purposes of this study, minor streets and site driveways were 
assumed to have an operating speed of 25 miles per hour (mph), unless otherwise noted. 

Cambridge Way generally runs in the north and south directions, adjacent to the east side of the project site. 
The study section of Cambridge Way is classified as a Local Road and has a posted speed limit of 30 mph. 
The study section of Cambridge Way, adjacent to the project site, generally provides a four-lane cross-section, 
with two (2) southbound through lanes, one (1) northbound through lane, and a center Two-Way Left-Turn Lane 
(TWLTL). Proposed restriping of Cambridge Way is recommended, as shown in the attached Figure 3. 

Manchester Drive generally runs in the east and west directions, east of the project site. Manchester Drive is 
classified as a Local Road and has a posted speed limit of 30 mph. Manchester Drive connects to Clarks Creek 
Road, which runs north/south east of the project site and provides access for the adjacent land uses to access 
Perry Road from the west and to the east.  
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2.2 EXISTING TRAFFIC VOLUMES 

F&V subconsultant GHA, collected existing weekday Turning Movement Count (TMC) data on Tuesday, May 
23, 2023, during the AM (6:00 AM to 9:00 AM), MD (11:00 AM to 1:00 PM), and PM (4:00 PM to 6:00 PM) peak 
hours at the following study intersections: 

• Cambridge Way & Manchester Drive • Perry Road & Clarks Creek Road 

• Manchester Drive & Clarks Creek Road  

During collection of the turning movement counts, Peak Hour Factors (PHFs), pedestrian and bike volumes, 
and commercial truck percentages were recorded and used in the traffic analysis. The peak hours of the study 
intersections were utilized and the through volumes were carried through the roadway network and balanced 
upwards at the proposed site driveway. ‘Dummy nodes’ were also utilized in the Synchro models to account for 
sink and source locations; therefore, the traffic volumes used in the analysis and shown on the attached traffic 
volume figures may not match the raw traffic volumes shown in the data collection.  

The network peak periods for the adjacent streets were observed to occur during the AM, MD, and PM peak 
hours, from 7:15 AM to 8:15 AM, 12:00 PM to 1:00 PM, and from 4:30 PM to 5:30 PM, respectively. F&V 
collected an inventory of the existing lane use and traffic controls, as shown on the attached Figure 2. 
Additionally, F&V obtained the current signal timing permits for the signalized intersections of Perry Road & 
Clarks Creek Road. The existing 2023 peak hour traffic volumes utilized in this TIS analysis are shown on the 
attached Figure 3. All applicable background data referenced in this memorandum is attached. 

3 EXISTING CONDITIONS (2023) 

The existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections 
using Synchro (Version 11) traffic analysis software. This analysis was based on the existing lane use and 
traffic control shown on the attached Figure 2, the existing peak hour traffic volumes shown on the attached 
Figure 3, and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6).  

Descriptions of LOS “A” through “F”, as defined in the HCM6, are attached. Typically, LOS D is considered 
acceptable, with LOS A representing minimal delay, and LOS F indicating failing conditions. Additionally, 
SimTraffic network simulations were reviewed to evaluate network operations and vehicle queues. The results 
for the existing conditions analysis are attached and shown in Table 1. 

Table 1: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak MD Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 

1 
Perry Road 

& 
Clarks Creek Road 

Signalized 

EBL 13.8 B 16.1 B 14.3 B 

EBTR 18.4 B 20.0 B 17.2 B 

WBL 13.3 B 14.0 B 12.6 B 

WBTR 13.6 B 15.5 B 15.2 B 

NBL 14.0 B 15.1 B 15.1 B 

NBTR 10.4 B 11.0 B 10.9 B 

SB 20.4 C 21.1 C 21.7 C 

Overall 16.8 B 16.7 B 15.6 B 

2 
Clarks Creek Road 

& 
Manchester Drive 

TWSC 
(Manchester) 

EB 10.4 B 10.6 B 10.1 B 

WB 8.8 A 9.2 A 8.6 A 

NBL 0.0* A 0.0* A 0.0* A 

SBL 7.3 A 7.4 A 7.3 A 

3 
Cambridge Way 

& 
Manchester Drive 

TWSC 
(Manchester) 

WB 8.6 A 9.5 A 9.8 A 

NB Free 

SBL 7.6 A 7.6 A 7.4 A 

*Indicates no vehicle volume present 

The results of the existing conditions analysis indicates that all approaches and movements at the study 
intersections are currently operating acceptably, at LOS D or better, during the AM, MD, and PM peak hours. 



Chick-fil-A Development | Plainfield, Indiana | Traffic Impact Study 
July 27, 2023 │ Page 3 of 11 

 

3 
858460 - Chick-fil-A (Plainfield) TIS - FINAL 7-27-23_Rev1 

Review of SimTraffic network simulation also indicates acceptable operations during all the peak periods. All 
vehicle queues present at the signalized intersection were observed to be serviced within each cycle length, 
leaving minimal residual queueing; additionally, vehicles at the stop-controlled study intersections were 
observed to find adequate gaps within through traffic and were not observed to experience long delays or 
excessive vehicle queuing. 

4 BACKGROUND CONDITIONS (2025 NO BUILD) 

4.1 BACKGROUND GROWTH RATE 

Historical population data was obtained for the Town of Plainfield from the 2020 US census records in order to 
calculate a background growth rate to project the existing 2023 traffic volumes to the site buildout year of 2025. 
Additionally, the Town provided a study that was completed in 2022 which included previously collected traffic 
data, volume forecasts, and improvement recommendations for this area. Population projections were 
reviewed, which indicated a projected average annual growth of 1.68%. Therefore, a conservative annual 
background growth rate of 2.0% per year was applied to the existing peak hour traffic volumes to forecast the 
background 2025 traffic volumes, without the proposed development.  The projected background growth 
rate is consistent with the expectations of the Town for increased traffic volumes in the vicinity of the project 
area. 

4.2 BACKGROUND INTERSECTION OPERATIONS 

Background peak hour vehicle delays and LOS without the proposed development were calculated at the 
study intersections based on the existing lane use and traffic control shown on the attached Figure 2, the 
background peak hour traffic volumes shown on the attached Figure 4, and the methodologies presented in 
the HCM6. The results of the background conditions analysis are attached and summarized in Table 2. 

The results of the background conditions analysis indicates that all approaches and movements at the study 
intersection are expected to continue operating acceptably, at LOS D or better during all peak periods, in a 
manner similar to the existing conditions analysis. Review of SimTraffic network simulation also indicates 
acceptable operations during all peak periods, with minimal vehicle queuing observed, similar to the 
observations made during the existing conditions analysis. 

Table 2: Background Intersection Operations 

Intersection Control Approach 

Background Conditions 

AM Peak MD Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 

1 
Perry Road 

& 
Clarks Creek Road 

Signalized 

EBL 13.9 B 16.3 B 14.5 B 

EBTR 18.6 B 20.4 C 17.5 B 

WBL 13.4 B 14.0 B 12.8 B 

WBTR 13.6 B 15.6 B 15.4 B 

NBL 14.3 B 15.2 B 15.2 B 

NBTR 10.6 B 11.0 B 10.9 B 

SB 20.7 C 21.2 C 21.7 C 

Overall 16.9 B 17.0 B 15.8 B 

2 
Clarks Creek Road 

& 
Manchester Drive 

TWSC 
(Manchester) 

EB 10.5 B 10.7 B 10.1 B 

WB 8.8 A 9.2 A 8.6 A 

NBL 0.0* A 0.0* A 0.0* A 

SBL 7.3 A 7.4 A 7.3 A 

3 
Cambridge Way 

& 
Manchester Drive 

TWSC 
(Manchester) 

WB 8.6 A 9.5 A 9.8 A 

NB Free 

SBL 7.6 A 7.6 A 7.5 A 

*Indicates no vehicle volume present 

5 SITE TRIP GENERATION 

The proposed development includes an approximately 5,028 SF Chick-fil-A fast-food restaurant with drive-
through. The number of morning (AM), midday (MD), and afternoon (PM) peak hour vehicle trips that would be 
generated by the proposed Chick-fil-A development was forecast based on data from three (3) proportionally 
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sized Chick-fil-A facilities in Michigan located in Caledonia, Kalamazoo, and Okemos; the trip generation data 
is attached for reference. The trip generation used in this analysis is summarized in Table 3. 

Table 3: Site Trip Generation 

Land Use Amount Units 
AM Peak Hour (vph) MD Peak Hour (vph) PM Peak Hour (vph) 

In Out Total In Out Total In Out Total 

Chick-fil-A 5,028 SF 54 55 109 194 194 388 162 161 323 

Pass-By (50% AM, 55% MD, 55% PM) 27 27 54 106 106 212 89 89 178 

New Trips 27 28 55 88 88 176 73 72 145 

As is typical of commercial developments, a portion of the trips generated are from vehicles on the adjacent 
roadway that will pass the site on the way from an origin to an ultimate destination. Therefore, not all traffic at 
the site driveways is necessarily new traffic added to the street system. This percentage of the trips are 
considered “pass-by” trips and do not add new traffic to the adjacent street system. These trips are therefore 
reduced from the total external trips generated by a study site. “Diverted-link” trips are similar to “pass-by” trips; 
however, the diverted-link trips were assumed to be generated by traffic traveling on Perry Road and diverted 
to the site before returning in their direction of travel. Therefore, these trips will result in additional trips to the 
adjacent roadway network. The percentage of “pass-by” and “diverted-link” trips were provided by Kittelson & 
Associates for use in this analysis.  

The percentage of pass-by trips used in this analysis was determined based on the rates published by ITE in 
the Trip Generation Manual, 11th Edition. However, ITE does not provide MD pass-by data for Fast-Food 
Restaurant with Drive-Through (ITE #934); therefore, the PM peak hour pass-by data was utilized. 

6 SITE TRIP DISTRIBUTION 

The vehicular trips that would be generated by the proposed development were assigned to the study roadway 
network based on the proposed site access plan, the existing peak hour traffic patterns in the adjacent roadway 
network, and the methodologies published by ITE. The ITE trip distribution methodology assumes that new trips 
will enter the network and access the development, then leave the development and return to their direction of 
origin, whereas pass-by trips will enter and exit the development and continue on their original direction of 
travel. The site trip distributions utilized in this analysis are summarized in Table 4. 

Table 4: Site Trip Distribution 

New Trips Pass-By Trips 

AM MD PM To/From via Direction AM MD PM 

12% 22% 22% East Perry Road Eastbound 83% 55% 37% 

30% 24% 19% West Perry Road Westbound 17% 45% 63% 

6% 7% 9% North Quaker Boulevard 

52% 47% 50% South Quaker Boulevard 

100% 100% 100% Total 100% 100% 100% 

The vehicular traffic volumes shown in Table 3 were distributed to the study network according to the distribution 
shown in Table 4. The site-generated trips shown on the attached Figure 5 were added to the background 
peak hour traffic volumes shown on the attached Figure 4, in order to calculate the future peak hour traffic 
volumes with the addition of the proposed development. Future peak hour traffic volumes are shown on the 
attached Figure 6. 

7 FUTURE CONDITIONS (2025) 

7.1 SITE ACCESS 

The vehicle and pedestrian site access on Cambridge Way was reviewed to determine how the existing 
roadway geometry could be restriped to accommodate the proposed operation of the site development and 
better utilize the existing roadway.  Key findings of this review are summarized below and the recommended 
geometry is shown on the attached site plan. 
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A. Potential for a dedicated southbound right-turn lane on Cambridge Way at the site driveway 

• The southbound approach on Cambridge Way provides two-through lanes, which narrow to one-

through lane south of Manchester Drive.  The additional southbound through lane could be restriped to 

provide a dedicated southbound through lane for the proposed Chick-fil-A.  It is anticipated that this 

lane will be utilized as a de facto right-turn lane and by designating the lane accordingly, reducing the 

potential for rear-end and side-swipe crashes. 

B. Consider restriping Cambridge Way to accommodate the existing and proposed uses 

• The Cambridge Way cross section adjacent to the project site between Manchester Drive and Perry 
Road provides approximately 60ft of pavement.  The existing cross section and pavement markings 
were reviewed to determine if the existing roadway width could be restriped to better accommodate the 
existing and proposed land uses.  

• Review of the existing pavement markings shows that the southbound left-turn lane can remain as-is.  
A back-to-back left-turn was reviewed as an option, however in order to accommodate the existing uses 
on Cambridge Way, it is recommended to maintain the existing center left-turn lane. 

• The Town has identify concerns with the proximity of the egress site access driveway from the adjacent 
Manchester Way intersection.  In order to encourage the use of southbound left-turn lane, center line 
hardening is recommended.  This will reduce the potential of vehicles traversing the intersection on a 
diagonal.   

Exhibit 1: Example of Centerline Left-turn Lane Hardening 

 

C. Pedestrian crossing improvements and additional pedestrian crossing facilities 

• It is anticipated that with the addition of the Chick-fil-A, pedestrian activity will increase, especially with 
the numerous hotels in the area.  Therefore, it is recommended to provide an E/W pedestrian crossing 
across the south leg of Cambridge Way, south of Manchester Drive.  

Recommendations 

• Restripe Cambridge Way adjacent to the project site to provide a dedicated southbound right-turn lane 
and a dedicated northbound left-turn lane into the project site.  

• Provide a marked pedestrian crosswalk on the south leg of Cambridge Way at Manchester Drive. 

7.2 FUTURE INTERSECTION OPERATIONS 

Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
proposed lane use and traffic control shown on the attached Figure 2, future peak hour traffic volumes shown 
on the attached Figure 6, and the methodologies presented in the HCM6. The results of the future conditions 
analysis are attached and summarized in Table 5. 
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Table 5: Future Intersection Operations 

Intersection Control Approach 

Future Conditions 

AM Peak MD Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 

(s/veh) 
LOS 

Delay 
(s/veh) 

LOS 

1 
Perry Road 

& 
Clarks Creek Rd. 

Signal 

EBL 15.1 B 19.1 B 18.2 B 

EBTR 20.3 C 24.3 C 22.2 C 

WBL 14.2 B 15.4 B 14.3 B 

WBTR 14.2 B 16.4 B 16.8 B 

NBL 14.7 B 17.6 B 17.3 B 

NBTR 11.0 B 12.2 B 11.6 B 

SB 21.1 C 22.2 C 22.6 C 

Overall 17.8 B 18.4 B 17.7 B 

2 
Clarks Creek Rd. 

& 
Manchester Dr. 

Stop 
(Minor) 

EB 11.4 B 15.7 C 13.9 B 

WB 8.8 A 9.4 A 8.7 A 

NBL 0.0* A 0.0* A 0.0* A 

SBL 7.3 A 7.4 A 7.3 A 

3 
Cambridge Way 

& 
Manchester Dr. 

Stop 
(Minor) 

WB 8.7 A 10.9 B 11.1 B 

NB Free 

SBL 7.8 A 8.2 A 7.8 A 

4 
Cambridge Way 

& 
Egress Site Dr. 

Stop 
(Minor) 

EBR 8.8 A 9.7 A 9.6 A 

NB Free 

SB Free 

5 
Cambridge Way 

& 
Ingress Site Dr. 

Ingress 
ONLY 

EB Ingress Only 

NBL 7.5 A 8.0 A 8.0 A 

SB Free 

* Indicates no vehicle volume present 
 

The results of the future conditions analysis indicates that all approaches and movements at the study 
intersection are expected to continue operating acceptably, at LOS D or better during all peak periods, in a 
manner similar to the background conditions analysis. Review of SimTraffic network simulations also indicates 
acceptable operations during all peak periods, with minimal vehicle queuing observed, similar to the 
observations made during background conditions analysis. Additionally, the egress vehicles at the proposed 
Egress Site Drive were able to find adequate gaps within the through traffic without experiencing significant 
delays or extensive vehicle queuing during all peak periods. 

8 ACCESS MANAGEMENT 

8.1 SITE ACCESS QUEUEING ON CAMBRIDGE WAY 

The proposed Egress Site Drive is located north of the Cambridge Way & Manchester Drive intersection.  The 
southbound left-turn lane queue length was evaluated to determine the projected southbound left-turn vehicle 
queue lengths and the potential impact to the site driveway operations.  This evaluation was performed utilizing 
SimTraffic microsimulations to determine both the vehicles queueing and the percent time blocking as 
summarized in Table 6 and shown on Exhibit 2. The results of the evaluation show: 

• The proposed Site Drive location has adequate available storage length to accommodate egress right-
turns without impacting the site circulation. 

• The peak vehicle queues on Cambridge Way do not extend past the site driveway during the AM, MD, 
and PM peak hour.  Therefore, egress vehicles will have the ability to find adequate gaps to make right-
turning movements onto Cambridge Way/Manchester Drive.  
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Table 6: Site Driveway Left-Turn Queueing Summary 

Peak 
Period 

Southbound Left-Turn 
at Manchester Dr. 

Egress Right-Turn 
at Site Drive 

% Time 
Blocked 

Time 
Blocked 

Avg. 
Queue 

(ft) 

95th % 
Queue (ft) 

Avg. 
Queue 

(ft) 

95th % 
Queue 

(ft) 

AM 5 28 24 48 0% 0 min 

MD 19 55 42 67 0% 0 min 

PM 12 41 40 65 0% 0 min 

Exhibit 2: Cambridge Way & Manchester Drive Intersection 95th % Queue Lengths 

 

8.2 SITE CIRCULATION AND DRIVE-THROUGH QUEUEING 

The site circulation and queuing for Chick-fil-A is very unique. To ensure that adequate on-site queuing is 
provided, Chick-fil-A has designed their stores to accommodate their operations. In times of additional demand, 
Chick-fil-A has an on-site queueing plan with extra staffing to accommodate the peak operations. 

A queueing analysis was performed to evaluate the projected operations of this site to determine the peak drive-
through queueing for the development. F&V collected data at the existing Chick-fil-A restaurant located in Novi, 
near the Twelve-Oaks Mall, on Wednesday August 24th, 2022, and Saturday August 27th, 2022. The data 
collection result summary is attached and summarized below.  

The data collection included: 

• Order time, Chick-fil-A employees take patrons orders while vehicles are in line, rather than the 
traditional order board. During peak times, the vehicles roll through the ordering process and do not 
stop at an order board. 

• Service rate calculations for the pick-up window: Time to pull up to the drive-through window, receive 
order, and pull away. 

• Customer data collected and verified through orders showed 70% percentage of site generated trips 
use drive-through. 
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The calculated vehicle queue lengths for the proposed operations are summarized in Table 7. 

Table 7: Queue Length Calculations 

 

Drive-through queue lengths were observed and recorded in order to provide a comparison between the 
calculated vehicle queueing and the actual restaurant operations A summary of the site-generated drive-
through queueing information observed during the weekday mid-day (11:00 AM to 1:00 PM), weekday afternoon 
(5:00 PM to 6:00 PM), and Saturday mid-day (11:00 AM to 3:00 PM) peak periods is summarized in Table 8.  

Table 8: Weekday Field Review Drive-Through Queueing Summary 

Queue Length (cars) Mid-Day PM SAT 

50% Percentile 14 13 27 

85% Percentile 21 18 35 

95% Percentile 24 27 37 

Average 15 13 25 

Maximum (Veh) 29 28 40 

Maximum (ft) 580 560 800 

Summary 

The proposed site plan includes enough vehicle queueing storage for approximately 780-LF of stacking 
available, within the drive-through area and internal lanes.  Therefore, the proposed development can 
adequately accommodate the expected vehicle queuing. The drive-through queueing plan is shown on Exhibit 
3. 

• During peak time periods, Chick-fil-A utilizes employees stationed outside along the drive-through 
queue, with menu tablets to take patrons orders, eliminating the need for the menu kiosk and providing 
additional queueing storage space. This also helps to expedite the ordering and payment process, thus 
increasing the service rate. 

• The drive-through queueing area can accommodate approximately 780-LF of stacking, with the lanes 
extending further into the parking lot for additional stacking storage as necessary to accommodate 
additional vehicle demand. 

• Comparison indicates that the calculated operations are expected to be representative of the operations 
observed, in the field review, for a similar Chick-fil-A site. 

• The proposed site plan can accommodate approximately 39 vehicles, at 20-ft per vehicle, which would 
accommodate a 95% queue length during the peak Saturday operations. 

Therefore, the projected potential drive-through queue lengths can be adequately accommodated on site 
without impacting operations on the adjacent roadway network. 
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Exhibit 3: Drive-Through Queuing Site Plan 

 

9 CONCLUSIONS 

The conclusions of this TIS are as follows: 

9.1 OPERATIONAL ANALYSIS SUMMARY 

The existing AM, MD and PM peak hour vehicle delays and Levels of Service (LOS) were calculated at the 
study intersections using Synchro (Version 11) traffic analysis software. The results of the analyses were based 
on the existing and proposed lane use, traffic control shown, and traffic volumes shown on the attached figures, 
and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6).   

Existing (2023) Conditions 

• All of the study intersection approaches and movements are currently operating acceptably, at a LOS 
D or better, during both the AM, MD and PM peak hours. Review of SimTraffic network simulation also 
indicates acceptable operations during all of the peak periods. 

Background (2025) Conditions 

• With the additional background traffic volumes, the results indicates that all approaches and 
movements at the study intersection are expected to continue operating in a manner similar to the 
existing conditions analysis, with minor increases in delays. Review of SimTraffic network simulation 
also indicates acceptable operations during all of the peak periods, similar to those observed during 
the existing conditions analysis. 

Trip Generation 

• The number of weekday peak hour (AM, MD and PM) vehicle trips that would be generated by the 
proposed Chick-fil-A development was forecast based on data from three (3) proportionally sized Chick-
fil-A facilities in Michigan located in Caledonia, Kalamazoo, and Okemos; trip generation data attached 
for reference. The percentage of pass-by trips used in this analysis was determined based on the rates 
published by ITE in the Trip Generation Manual, 11th Edition. 
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Site Access Review 

 The vehicle and pedestrian site access on Cambridge Way was reviewed to determine how the existing 
roadway geometry could be restriped to accommodate the proposed operation of the site development 
and better utilize the existing roadway.  Key findings and recommendations of this review are as follows: 

o Restripe Cambridge Way adjacent to the project site to provide a dedicated southbound right-
turn lane and a dedicated northbound left-turn lane into the project site.  

o Provide a marked pedestrian crosswalk on the south leg of Cambridge Way at Manchester 
Drive. 

Future (2025) Conditions 

 The result of the future conditions analysis indicates that all study intersection approaches and 
movements are expected to continue operating in a manner similar to the background conditions 
analysis, with minor increases in delays. Review of SimTraffic network simulation also indicates 
acceptable operations during all of the peak periods, similar to those observed during the background 
conditions analysis. 

9.2 ACCESS MANAGEMENT 
 The peak vehicle queues on Cambridge Way will not extend past the site driveway during the AM, MD, 

and PM peak hour. Therefore, egress vehicles will have the ability to find adequate gaps to make right-
turning movements onto Cambridge Way/Manchester Drive.  

 The drive-through queueing area provided can accommodate approximately 780-LF of stacking, with 
the lanes extending further into the parking lot for additional stacking storage as necessary to 
accommodate additional vehicle demand. The proposed site plan can accommodate approximately 39 
vehicles, at 20-ft per vehicle, which is greater than the maximum vehicle queue observed during field 
reviews.  Therefore, the expected drive-through queue lengths can be adequately accommodated on 
site without impacting operations on the adjacent roadway network. 

10 RECOMMENDATIONS 
The recommendations of this TIS are as follows: 

 Restripe Cambridge Way to provide a southbound right-turn lane into the project site. 

 Provide centerline hardening on Cambridge Way for approximately 75-ft north of Manchester Drive to 
inhibit vehicles from making egress left-turns at the site driveway and encourage the use of the center 
left-turn lane to access Manchester Drive. 

 Provide a marked pedestrian crosswalk on the south leg of Cambridge Way at Manchester Drive. 

Any questions related to this memorandum, study, analysis, and results should be addressed to Fleis & 
VandenBrink.  

 

I hereby certify that this engineering document was prepared by me or under 
my direct personal supervision and that I am a duly licensed Professional 
Engineer under the laws of the State of Indiana. 
 
 
 
 
 
 
 
 

 
  

Digitally signed by Julie M. 
Kroll 
Date: 2023.07.27 09:09:50 
-04'00'
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Attached: Figures 1-6 
Proposed Site Plan 
Traffic Volume Data 
Signal Timing Permit 
Synchro / SimTraffic Results 
Chick-fil-A TIS References (Rowe) 
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Chick-fil-A
5200 Buffington Road

Atlanta, Georgia  30349-
2998

2022-1054

BUILDING TYPE / SIZE:
RELEASE:

P14-SE-LRG

www.peagroup.com
t: 844.813.2949

0 10 20 40

SCALE: 1" = 20' NORTH

AUGUST 2022

1 7/26/2023 TRAFFIC UPDATES
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Cambridge & Manchester - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Access Manchester Cambridge Cambridge
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 6:00AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 2
6:15AM 0 0 0 1 1 1 0 5 0 6 0 0 0 0 0 4 2 0 0 6 13
6:30AM 0 0 0 0 0 0 0 5 0 5 0 2 0 0 2 6 6 0 0 12 19
6:45AM 0 0 0 0 0 0 0 4 0 4 0 0 0 0 0 9 9 0 1 19 23

Hourly Total 0 0 0 1 1 1 0 14 0 15 0 3 0 0 3 19 17 1 1 38 57
7:00AM 0 0 0 0 0 0 0 2 0 2 0 4 0 0 4 7 12 0 0 19 25
7:15AM 0 0 0 0 0 0 0 0 0 0 0 1 4 0 5 7 9 0 0 16 21
7:30AM 0 0 0 0 0 0 0 5 0 5 0 3 1 0 4 10 1 0 0 11 20
7:45AM 0 0 0 0 0 1 0 0 0 1 0 2 2 0 4 9 4 0 0 13 18

Hourly Total 0 0 0 0 0 1 0 7 0 8 0 10 7 0 17 33 26 0 0 59 84
8:00AM 0 0 0 0 0 0 0 9 0 9 0 3 6 0 9 13 20 0 0 33 51
8:15AM 0 0 0 0 0 1 0 1 0 2 0 3 1 0 4 11 9 0 0 20 26
8:30AM 0 0 0 0 0 0 0 4 0 4 0 5 3 0 8 6 13 0 0 19 31
8:45AM 0 0 0 0 0 0 0 3 0 3 0 2 5 0 7 7 13 0 0 20 30

Hourly Total 0 0 0 0 0 1 0 17 0 18 0 13 15 0 28 37 55 0 0 92 138
11:00AM 0 0 0 0 0 5 0 13 0 18 0 7 1 0 8 10 17 0 0 27 53
11:15AM 0 0 0 0 0 4 0 9 0 13 0 7 6 0 13 2 22 0 0 24 50
11:30AM 0 0 0 0 0 5 0 8 0 13 0 5 8 0 13 0 32 0 0 32 58
11:45AM 0 0 0 0 0 4 1 5 0 10 0 18 9 0 27 2 33 1 0 36 73

Hourly Total 0 0 0 0 0 18 1 35 0 54 0 37 24 0 61 14 104 1 0 119 234
12:00PM 0 0 0 0 0 3 0 12 0 15 0 21 14 0 35 9 31 0 0 40 90
12:15PM 0 1 0 0 1 2 0 3 0 5 0 15 14 0 29 8 23 1 0 32 67
12:30PM 0 0 0 0 0 2 0 7 0 9 1 15 8 0 24 5 23 0 0 28 61
12:45PM 0 0 0 0 0 3 0 5 0 8 0 20 7 0 27 6 22 0 0 28 63

Hourly Total 0 1 0 0 1 10 0 27 0 37 1 71 43 0 115 28 99 1 0 128 281
4:00PM 0 0 0 0 0 0 0 4 0 4 0 13 6 0 19 6 21 0 0 27 50
4:15PM 0 0 0 0 0 1 0 1 0 2 0 13 7 0 20 5 30 0 0 35 57
4:30PM 0 0 0 0 0 1 0 6 0 7 0 11 8 0 19 10 34 0 0 44 70
4:45PM 0 0 0 0 0 8 0 3 0 11 0 10 8 0 18 12 29 0 0 41 70

Hourly Total 0 0 0 0 0 10 0 14 0 24 0 47 29 0 76 33 114 0 0 147 247
5:00PM 0 0 0 0 0 4 0 4 0 8 0 9 8 0 17 12 33 1 0 46 71
5:15PM 0 0 0 0 0 7 0 7 0 14 0 5 7 0 12 3 26 0 0 29 55
5:30PM 0 0 0 0 0 1 0 5 0 6 0 12 3 0 15 5 33 0 0 38 59
5:45PM 0 2 0 0 2 1 1 4 0 6 0 13 12 0 25 13 25 0 0 38 71

Hourly Total 0 2 0 0 2 13 1 20 0 34 0 39 30 0 69 33 117 1 0 151 256

Total 0 3 0 1 4 54 2 134 0 190 1 220 148 0 369 197 532 4 1 734 1297
% Approach 0% 75.0% 0% 25.0% - 28.4% 1.1% 70.5% 0% - 0.3% 59.6% 40.1% 0% - 26.8% 72.5% 0.5% 0.1% - -

% Total 0% 0.2% 0% 0.1% 0.3% 4.2% 0.2% 10.3% 0% 14.6% 0.1% 17.0% 11.4% 0% 28.5% 15.2% 41.0% 0.3% 0.1% 56.6% -
Lights 0 3 0 1 4 53 2 129 0 184 1 214 142 0 357 173 514 4 1 692 1237

% Lights 0% 100% 0% 100% 100% 98.1% 100% 96.3% 0% 96.8% 100% 97.3% 95.9% 0% 96.7% 87.8% 96.6% 100% 100% 94.3% 95.4%
Single-Unit Trucks 0 0 0 0 0 0 0 4 0 4 0 5 3 0 8 18 17 0 0 35 47

% Single-Unit Trucks 0% 0% 0% 0% 0% 0% 0% 3.0% 0% 2.1% 0% 2.3% 2.0% 0% 2.2% 9.1% 3.2% 0% 0% 4.8% 3.6%
Articulated Trucks 0 0 0 0 0 1 0 1 0 2 0 1 2 0 3 6 1 0 0 7 12

% Articulated Trucks 0% 0% 0% 0% 0% 1.9% 0% 0.7% 0% 1.1% 0% 0.5% 1.4% 0% 0.8% 3.0% 0.2% 0% 0% 1.0% 0.9%
Buses 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1

% Buses 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.7% 0% 0.3% 0% 0% 0% 0% 0% 0.1%
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
*L: Left, R: Right, T: Thru, U: U-Turn
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Cambridge & Manchester - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Cambridge

[E
] M

an
ch

es
te

r

[S] Cambridge

[W
] A

cc
es

s

Total: 1089

Total: 955

To
ta

l: 
53

8

To
ta

l: 
12

Out: 355

Out: 586

Ou
t: 

34
8

Ou
t: 

8

In: 734

In: 369

In
: 1

90

In
: 4

   
53

2

     2

   
22

0

     3

   
  1

   
19

7

   
  4

   134

    54

   
14

8

   
  1

     1

2 of 8



Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Access Manchester Cambridge Cambridge
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 7:15AM 0 0 0 0 0 0 0 0 0 0 0 1 4 0 5 7 9 0 0 16 21
7:30AM 0 0 0 0 0 0 0 5 0 5 0 3 1 0 4 10 1 0 0 11 20
7:45AM 0 0 0 0 0 1 0 0 0 1 0 2 2 0 4 9 4 0 0 13 18
8:00AM 0 0 0 0 0 0 0 9 0 9 0 3 6 0 9 13 20 0 0 33 51

Total 0 0 0 0 0 1 0 14 0 15 0 9 13 0 22 39 34 0 0 73 110
% Approach 0% 0% 0% 0% - 6.7% 0% 93.3% 0% - 0% 40.9% 59.1% 0% - 53.4% 46.6% 0% 0% - -

% Total 0% 0% 0% 0% 0% 0.9% 0% 12.7% 0% 13.6% 0% 8.2% 11.8% 0% 20.0% 35.5% 30.9% 0% 0% 66.4% -
PHF - - - - - 0.250 - 0.389 - 0.417 - 0.750 0.542 - 0.611 0.750 0.425 - - 0.553 0.539

Lights 0 0 0 0 0 1 0 14 0 15 0 7 11 0 18 33 26 0 0 59 92
% Lights 0% 0% 0% 0% - 100% 0% 100% 0% 100% 0% 77.8% 84.6% 0% 81.8% 84.6% 76.5% 0% 0% 80.8% 83.6%

Single-Unit Trucks 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 4 7 0 0 11 12
% Single-Unit Trucks 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 11.1% 0% 0% 4.5% 10.3% 20.6% 0% 0% 15.1% 10.9%

Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2 2 1 0 0 3 5
% Articulated Trucks 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 11.1% 7.7% 0% 9.1% 5.1% 2.9% 0% 0% 4.1% 4.5%

Buses 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
% Buses 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 7.7% 0% 4.5% 0% 0% 0% 0% 0% 0.9%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (12 PM - 1 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Access Manchester Cambridge Cambridge
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 12:00PM 0 0 0 0 0 3 0 12 0 15 0 21 14 0 35 9 31 0 0 40 90
12:15PM 0 1 0 0 1 2 0 3 0 5 0 15 14 0 29 8 23 1 0 32 67
12:30PM 0 0 0 0 0 2 0 7 0 9 1 15 8 0 24 5 23 0 0 28 61
12:45PM 0 0 0 0 0 3 0 5 0 8 0 20 7 0 27 6 22 0 0 28 63

Total 0 1 0 0 1 10 0 27 0 37 1 71 43 0 115 28 99 1 0 128 281
% Approach 0% 100% 0% 0% - 27.0% 0% 73.0% 0% - 0.9% 61.7% 37.4% 0% - 21.9% 77.3% 0.8% 0% - -

% Total 0% 0.4% 0% 0% 0.4% 3.6% 0% 9.6% 0% 13.2% 0.4% 25.3% 15.3% 0% 40.9% 10.0% 35.2% 0.4% 0% 45.6% -
PHF - 0.250 - - 0.250 0.833 - 0.563 - 0.617 0.250 0.845 0.768 - 0.821 0.778 0.798 0.250 - 0.800 0.781

Lights 0 1 0 0 1 10 0 26 0 36 1 70 39 0 110 23 96 1 0 120 267
% Lights 0% 100% 0% 0% 100% 100% 0% 96.3% 0% 97.3% 100% 98.6% 90.7% 0% 95.7% 82.1% 97.0% 100% 0% 93.8% 95.0%

Single-Unit Trucks 0 0 0 0 0 0 0 1 0 1 0 1 3 0 4 5 3 0 0 8 13
% Single-Unit Trucks 0% 0% 0% 0% 0% 0% 0% 3.7% 0% 2.7% 0% 1.4% 7.0% 0% 3.5% 17.9% 3.0% 0% 0% 6.3% 4.6%

Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
% Articulated Trucks 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2.3% 0% 0.9% 0% 0% 0% 0% 0% 0.4%

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (12 PM - 1 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Access Manchester Cambridge Cambridge
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 4:30PM 0 0 0 0 0 1 0 6 0 7 0 11 8 0 19 10 34 0 0 44 70
4:45PM 0 0 0 0 0 8 0 3 0 11 0 10 8 0 18 12 29 0 0 41 70
5:00PM 0 0 0 0 0 4 0 4 0 8 0 9 8 0 17 12 33 1 0 46 71
5:15PM 0 0 0 0 0 7 0 7 0 14 0 5 7 0 12 3 26 0 0 29 55

Total 0 0 0 0 0 20 0 20 0 40 0 35 31 0 66 37 122 1 0 160 266
% Approach 0% 0% 0% 0% - 50.0% 0% 50.0% 0% - 0% 53.0% 47.0% 0% - 23.1% 76.3% 0.6% 0% - -

% Total 0% 0% 0% 0% 0% 7.5% 0% 7.5% 0% 15.0% 0% 13.2% 11.7% 0% 24.8% 13.9% 45.9% 0.4% 0% 60.2% -
PHF - - - - - 0.625 - 0.714 - 0.714 - 0.795 0.969 - 0.868 0.771 0.897 0.250 - 0.870 0.937

Lights 0 0 0 0 0 20 0 19 0 39 0 35 31 0 66 33 122 1 0 156 261
% Lights 0% 0% 0% 0% - 100% 0% 95.0% 0% 97.5% 0% 100% 100% 0% 100% 89.2% 100% 100% 0% 97.5% 98.1%

Single-Unit Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 3
% Single-Unit Trucks 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8.1% 0% 0% 0% 1.9% 1.1%

Articulated Trucks 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 2
% Articulated Trucks 0% 0% 0% 0% - 0% 0% 5.0% 0% 2.5% 0% 0% 0% 0% 0% 2.7% 0% 0% 0% 0.6% 0.8%

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Cambridge & Manchester - TMC
Tue May 23, 2023
Forced Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070421, Location: 39.673651, -86.369289

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Manchester Manchester Clarks Creek Clarks Creek
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 6:00AM 1 0 0 0 1 0 0 2 0 2 0 8 0 0 8 4 0 0 0 4 15
6:15AM 6 0 0 0 6 0 0 4 0 4 0 7 0 0 7 4 1 5 0 10 27
6:30AM 14 1 0 0 15 0 0 5 0 5 0 15 0 0 15 1 0 3 0 4 39
6:45AM 6 6 0 0 12 0 0 3 0 3 0 11 0 0 11 5 2 3 0 10 36

Hourly Total 27 7 0 0 34 0 0 14 0 14 0 41 0 0 41 14 3 11 0 28 117
7:00AM 3 0 0 0 3 0 0 4 0 4 0 4 0 0 4 6 3 1 0 10 21
7:15AM 9 3 0 0 12 0 1 6 0 7 0 8 0 0 8 4 1 1 0 6 33
7:30AM 11 0 0 0 11 0 0 9 0 9 0 11 0 0 11 3 2 5 0 10 41
7:45AM 9 2 0 0 11 0 0 6 0 6 0 10 0 0 10 7 4 1 0 12 39

Hourly Total 32 5 0 0 37 0 1 25 0 26 0 33 0 0 33 20 10 8 0 38 134
8:00AM 18 5 0 0 23 0 2 4 0 6 0 4 0 0 4 5 5 5 0 15 48
8:15AM 12 2 0 0 14 0 1 2 0 3 0 4 0 0 4 4 2 4 0 10 31
8:30AM 11 2 0 1 14 0 0 3 0 3 0 7 1 0 8 1 2 3 0 6 31
8:45AM 14 1 0 0 15 0 1 1 0 2 0 3 0 0 3 2 2 1 0 5 25

Hourly Total 55 10 0 1 66 0 4 10 0 14 0 18 1 0 19 12 11 13 0 36 135
11:00AM 9 2 0 0 11 0 10 2 0 12 0 7 0 0 7 2 5 10 0 17 47
11:15AM 9 3 0 0 12 0 1 6 0 7 0 3 0 0 3 5 9 14 0 28 50
11:30AM 13 1 0 0 14 0 3 4 0 7 0 9 0 0 9 1 3 14 0 18 48
11:45AM 11 1 0 0 12 0 0 3 0 3 0 7 0 0 7 2 4 10 0 16 38

Hourly Total 42 7 0 0 49 0 14 15 0 29 0 26 0 0 26 10 21 48 0 79 183
12:00PM 25 0 1 0 26 1 5 5 0 11 0 15 0 0 15 2 10 13 0 25 77
12:15PM 21 3 0 0 24 0 1 3 0 4 0 10 0 0 10 1 5 5 0 11 49
12:30PM 17 0 0 0 17 0 0 3 0 3 0 10 3 0 13 3 3 9 0 15 48
12:45PM 17 0 0 0 17 0 1 10 0 11 0 6 0 0 6 2 5 7 0 14 48

Hourly Total 80 3 1 0 84 1 7 21 0 29 0 41 3 0 44 8 23 34 0 65 222
4:00PM 12 1 0 0 13 1 0 8 0 9 0 8 2 0 10 5 4 3 0 12 44
4:15PM 13 0 0 0 13 0 0 2 0 2 0 5 0 0 5 0 6 5 0 11 31
4:30PM 16 0 0 0 16 0 1 5 0 6 0 6 0 0 6 0 1 10 0 11 39
4:45PM 15 0 0 0 15 0 0 5 0 5 0 9 0 0 9 6 1 11 0 18 47

Hourly Total 56 1 0 0 57 1 1 20 0 22 0 28 2 0 30 11 12 29 0 52 161
5:00PM 22 2 0 0 24 0 0 7 0 7 0 6 0 0 6 0 9 5 0 14 51
5:15PM 9 0 0 0 9 0 0 0 0 0 0 9 0 0 9 5 3 15 0 23 41
5:30PM 6 0 0 0 6 0 1 3 0 4 1 4 0 0 5 7 11 4 0 22 37
5:45PM 20 1 0 0 21 0 1 1 0 2 0 4 0 0 4 6 7 8 0 21 48

Hourly Total 57 3 0 0 60 0 2 11 0 13 1 23 0 0 24 18 30 32 0 80 177

Total 349 36 1 1 387 2 29 116 0 147 1 210 6 0 217 93 110 175 0 378 1129
% Approach 90.2% 9.3% 0.3% 0.3% - 1.4% 19.7% 78.9% 0% - 0.5% 96.8% 2.8% 0% - 24.6% 29.1% 46.3% 0% - -

% Total 30.9% 3.2% 0.1% 0.1% 34.3% 0.2% 2.6% 10.3% 0% 13.0% 0.1% 18.6% 0.5% 0% 19.2% 8.2% 9.7% 15.5% 0% 33.5% -
Lights 318 33 1 1 353 2 29 111 0 142 1 204 6 0 211 90 109 169 0 368 1074

% Lights 91.1% 91.7% 100% 100% 91.2% 100% 100% 95.7% 0% 96.6% 100% 97.1% 100% 0% 97.2% 96.8% 99.1% 96.6% 0% 97.4% 95.1%
Single-Unit Trucks 24 1 0 0 25 0 0 3 0 3 0 4 0 0 4 2 1 4 0 7 39

% Single-Unit Trucks 6.9% 2.8% 0% 0% 6.5% 0% 0% 2.6% 0% 2.0% 0% 1.9% 0% 0% 1.8% 2.2% 0.9% 2.3% 0% 1.9% 3.5%
Articulated Trucks 6 2 0 0 8 0 0 2 0 2 0 2 0 0 2 1 0 2 0 3 15

% Articulated Trucks 1.7% 5.6% 0% 0% 2.1% 0% 0% 1.7% 0% 1.4% 0% 1.0% 0% 0% 0.9% 1.1% 0% 1.1% 0% 0.8% 1.3%
Buses 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

% Buses 0.3% 0% 0% 0% 0.3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.1%
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
*L: Left, R: Right, T: Thru, U: U-Turn
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

[N] Clarks Creek

[E
] M

an
ch

es
te

r

[S] Clarks Creek

[W
] M

an
ch

es
te

r

Total: 1053

Total: 330

To
ta

l: 
28

2

To
ta

l: 
59

3

Out: 675

Out: 113

Ou
t: 

13
5

Ou
t: 

20
6

In: 378

In: 217

In
: 1

47

In
: 3

87

   
11

0

    29
   

21
0

    36

   
 9

3

   
17

5

   116

     2
   

  6

   
  1

   349

     1

     1

2 of 8



Manchester & Clarks Creek - TMC
Tue May 23, 2023
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Manchester Manchester Clarks Creek Clarks Creek
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 7:15AM 9 3 0 0 12 0 1 6 0 7 0 8 0 0 8 4 1 1 0 6 33
7:30AM 11 0 0 0 11 0 0 9 0 9 0 11 0 0 11 3 2 5 0 10 41
7:45AM 9 2 0 0 11 0 0 6 0 6 0 10 0 0 10 7 4 1 0 12 39
8:00AM 18 5 0 0 23 0 2 4 0 6 0 4 0 0 4 5 5 5 0 15 48

Total 47 10 0 0 57 0 3 25 0 28 0 33 0 0 33 19 12 12 0 43 161
% Approach 82.5% 17.5% 0% 0% - 0% 10.7% 89.3% 0% - 0% 100% 0% 0% - 44.2% 27.9% 27.9% 0% - -

% Total 29.2% 6.2% 0% 0% 35.4% 0% 1.9% 15.5% 0% 17.4% 0% 20.5% 0% 0% 20.5% 11.8% 7.5% 7.5% 0% 26.7% -
PHF 0.653 0.500 - - 0.620 - 0.375 0.694 - 0.778 - 0.750 - - 0.750 0.679 0.600 0.600 - 0.717 0.839

Lights 40 8 0 0 48 0 3 24 0 27 0 31 0 0 31 18 12 12 0 42 148
% Lights 85.1% 80.0% 0% 0% 84.2% 0% 100% 96.0% 0% 96.4% 0% 93.9% 0% 0% 93.9% 94.7% 100% 100% 0% 97.7% 91.9%

Single-Unit Trucks 5 0 0 0 5 0 0 1 0 1 0 1 0 0 1 1 0 0 0 1 8
% Single-Unit Trucks 10.6% 0% 0% 0% 8.8% 0% 0% 4.0% 0% 3.6% 0% 3.0% 0% 0% 3.0% 5.3% 0% 0% 0% 2.3% 5.0%

Articulated Trucks 1 2 0 0 3 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 4
% Articulated Trucks 2.1% 20.0% 0% 0% 5.3% 0% 0% 0% 0% 0% 0% 3.0% 0% 0% 3.0% 0% 0% 0% 0% 0% 2.5%

Buses 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Buses 2.1% 0% 0% 0% 1.8% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.6%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
AM Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
Midday Peak (12 PM - 1 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Manchester Manchester Clarks Creek Clarks Creek
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 12:00PM 25 0 1 0 26 1 5 5 0 11 0 15 0 0 15 2 10 13 0 25 77
12:15PM 21 3 0 0 24 0 1 3 0 4 0 10 0 0 10 1 5 5 0 11 49
12:30PM 17 0 0 0 17 0 0 3 0 3 0 10 3 0 13 3 3 9 0 15 48
12:45PM 17 0 0 0 17 0 1 10 0 11 0 6 0 0 6 2 5 7 0 14 48

Total 80 3 1 0 84 1 7 21 0 29 0 41 3 0 44 8 23 34 0 65 222
% Approach 95.2% 3.6% 1.2% 0% - 3.4% 24.1% 72.4% 0% - 0% 93.2% 6.8% 0% - 12.3% 35.4% 52.3% 0% - -

% Total 36.0% 1.4% 0.5% 0% 37.8% 0.5% 3.2% 9.5% 0% 13.1% 0% 18.5% 1.4% 0% 19.8% 3.6% 10.4% 15.3% 0% 29.3% -
PHF 0.800 0.250 0.250 - 0.808 0.250 0.350 0.525 - 0.659 - 0.683 0.250 - 0.733 0.667 0.575 0.654 - 0.650 0.721

Lights 71 3 1 0 75 1 7 20 0 28 0 40 3 0 43 7 23 33 0 63 209
% Lights 88.8% 100% 100% 0% 89.3% 100% 100% 95.2% 0% 96.6% 0% 97.6% 100% 0% 97.7% 87.5% 100% 97.1% 0% 96.9% 94.1%

Single-Unit Trucks 8 0 0 0 8 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 10
% Single-Unit Trucks 10.0% 0% 0% 0% 9.5% 0% 0% 0% 0% 0% 0% 2.4% 0% 0% 2.3% 0% 0% 2.9% 0% 1.5% 4.5%

Articulated Trucks 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 3
% Articulated Trucks 1.3% 0% 0% 0% 1.2% 0% 0% 4.8% 0% 3.4% 0% 0% 0% 0% 0% 12.5% 0% 0% 0% 1.5% 1.4%

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
Midday Peak (12 PM - 1 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
PM Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Manchester Manchester Clarks Creek Clarks Creek
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 4:30PM 16 0 0 0 16 0 1 5 0 6 0 6 0 0 6 0 1 10 0 11 39
4:45PM 15 0 0 0 15 0 0 5 0 5 0 9 0 0 9 6 1 11 0 18 47
5:00PM 22 2 0 0 24 0 0 7 0 7 0 6 0 0 6 0 9 5 0 14 51
5:15PM 9 0 0 0 9 0 0 0 0 0 0 9 0 0 9 5 3 15 0 23 41

Total 62 2 0 0 64 0 1 17 0 18 0 30 0 0 30 11 14 41 0 66 178
% Approach 96.9% 3.1% 0% 0% - 0% 5.6% 94.4% 0% - 0% 100% 0% 0% - 16.7% 21.2% 62.1% 0% - -

% Total 34.8% 1.1% 0% 0% 36.0% 0% 0.6% 9.6% 0% 10.1% 0% 16.9% 0% 0% 16.9% 6.2% 7.9% 23.0% 0% 37.1% -
PHF 0.705 0.250 - - 0.667 - 0.250 0.607 - 0.643 - 0.833 - - 0.833 0.458 0.389 0.683 - 0.717 0.873

Lights 59 1 0 0 60 0 1 17 0 18 0 30 0 0 30 11 14 40 0 65 173
% Lights 95.2% 50.0% 0% 0% 93.8% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 100% 97.6% 0% 98.5% 97.2%

Single-Unit Trucks 2 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
% Single-Unit Trucks 3.2% 50.0% 0% 0% 4.7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.7%

Articulated Trucks 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2
% Articulated Trucks 1.6% 0% 0% 0% 1.6% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2.4% 0% 1.5% 1.1%

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Manchester & Clarks Creek - TMC
Tue May 23, 2023
PM Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070422, Location: 39.6738, -86.366344

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Perry Perry Clarks Clarks
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 6:00AM 0 47 4 0 51 0 12 0 0 12 11 0 0 0 11 4 0 1 0 5 79
6:15AM 0 82 6 0 88 5 17 0 0 22 11 0 6 0 17 0 0 2 0 2 129
6:30AM 0 95 1 0 96 2 23 0 0 25 23 0 12 0 35 2 0 5 0 7 163
6:45AM 0 159 8 0 167 2 21 0 0 23 14 0 9 0 23 2 0 3 0 5 218

Hourly Total 0 383 19 0 402 9 73 0 0 82 59 0 27 0 86 8 0 11 0 19 589
7:00AM 0 75 8 0 83 2 18 0 0 20 12 0 0 0 12 2 0 8 0 10 125
7:15AM 2 102 8 0 112 2 20 0 0 22 25 0 3 0 28 1 0 7 0 8 170
7:30AM 1 105 4 0 110 6 21 0 0 27 29 1 6 0 36 0 0 3 0 3 176
7:45AM 1 115 12 0 128 6 27 0 0 33 21 0 6 0 27 1 2 3 0 6 194

Hourly Total 4 397 32 0 433 16 86 0 0 102 87 1 15 0 103 4 2 21 0 27 665
8:00AM 1 77 16 0 94 5 14 0 0 19 23 0 8 0 31 2 1 2 0 5 149
8:15AM 3 61 19 0 83 2 35 1 0 38 17 0 1 0 18 2 3 1 0 6 145
8:30AM 2 64 3 0 69 7 18 2 0 27 20 0 6 0 26 1 5 5 0 11 133
8:45AM 1 55 1 0 57 3 29 1 0 33 16 0 5 0 21 2 1 0 0 3 114

Hourly Total 7 257 39 0 303 17 96 4 0 117 76 0 20 0 96 7 10 8 0 25 541
11:00AM 2 63 4 0 69 12 69 0 0 81 13 1 6 0 20 0 1 0 0 1 171
11:15AM 2 58 5 0 65 28 58 0 0 86 12 1 10 0 23 0 0 2 0 2 176
11:30AM 1 66 8 0 75 16 71 0 0 87 26 0 12 0 38 0 0 3 0 3 203
11:45AM 6 74 9 0 89 8 59 1 0 68 16 0 4 0 20 0 0 0 0 0 177

Hourly Total 11 261 26 0 298 64 257 1 0 322 67 2 32 0 101 0 1 5 0 6 727
12:00PM 2 74 4 0 80 23 71 0 0 94 35 2 14 0 51 0 0 3 0 3 228
12:15PM 1 82 7 1 91 7 51 2 0 60 32 0 12 0 44 2 0 2 0 4 199
12:30PM 3 73 6 0 82 11 75 0 0 86 30 0 8 0 38 0 0 3 0 3 209
12:45PM 1 58 5 0 64 9 40 2 0 51 51 0 10 0 61 0 1 0 0 1 177

Hourly Total 7 287 22 1 317 50 237 4 0 291 148 2 44 0 194 2 1 8 0 11 813
4:00PM 3 45 10 0 58 6 77 0 0 83 25 0 6 0 31 0 0 3 0 3 175
4:15PM 3 59 10 0 72 8 70 1 0 79 18 0 4 0 22 0 0 2 0 2 175
4:30PM 1 58 5 0 64 9 109 2 0 120 28 0 4 0 32 0 0 1 0 1 217
4:45PM 0 55 7 0 62 13 80 2 0 95 26 0 5 0 31 0 0 1 0 1 189

Hourly Total 7 217 32 0 256 36 336 5 0 377 97 0 19 0 116 0 0 7 0 7 756
5:00PM 8 57 9 0 74 9 102 1 0 112 36 0 6 0 42 0 0 5 0 5 233
5:15PM 1 47 12 1 61 14 72 0 0 86 22 0 3 0 25 0 1 0 0 1 173
5:30PM 11 60 16 0 87 15 80 1 0 96 12 0 7 0 19 0 1 5 0 6 208
5:45PM 0 70 19 1 90 11 66 1 0 78 19 0 9 0 28 0 0 4 0 4 200

Hourly Total 20 234 56 2 312 49 320 3 0 372 89 0 25 0 114 0 2 14 0 16 814

Total 56 2036 226 3 2321 241 1405 17 0 1663 623 5 182 0 810 21 16 74 0 111 4905
% Approach 2.4% 87.7% 9.7% 0.1% - 14.5% 84.5% 1.0% 0% - 76.9% 0.6% 22.5% 0% - 18.9% 14.4% 66.7% 0% - -

% Total 1.1% 41.5% 4.6% 0.1% 47.3% 4.9% 28.6% 0.3% 0% 33.9% 12.7% 0.1% 3.7% 0% 16.5% 0.4% 0.3% 1.5% 0% 2.3% -
Lights 55 1867 220 3 2145 235 1245 17 0 1497 587 4 179 0 770 21 16 74 0 111 4523

% Lights 98.2% 91.7% 97.3% 100% 92.4% 97.5% 88.6% 100% 0% 90.0% 94.2% 80.0% 98.4% 0% 95.1% 100% 100% 100% 0% 100% 92.2%
Single-Unit Trucks 0 57 2 0 59 4 46 0 0 50 27 1 2 0 30 0 0 0 0 0 139

% Single-Unit Trucks 0% 2.8% 0.9% 0% 2.5% 1.7% 3.3% 0% 0% 3.0% 4.3% 20.0% 1.1% 0% 3.7% 0% 0% 0% 0% 0% 2.8%
Articulated Trucks 1 94 3 0 98 2 102 0 0 104 9 0 0 0 9 0 0 0 0 0 211

% Articulated Trucks 1.8% 4.6% 1.3% 0% 4.2% 0.8% 7.3% 0% 0% 6.3% 1.4% 0% 0% 0% 1.1% 0% 0% 0% 0% 0% 4.3%
Buses 0 15 0 0 15 0 12 0 0 12 0 0 0 0 0 0 0 0 0 0 27

% Buses 0% 0.7% 0% 0% 0.6% 0% 0.9% 0% 0% 0.7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.6%
Bicycles on Road 0 3 1 0 4 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 5

% Bicycles on Road 0% 0.1% 0.4% 0% 0.2% 0% 0% 0% 0% 0% 0% 0% 0.5% 0% 0.1% 0% 0% 0% 0% 0% 0.1%
*L: Left, R: Right, T: Thru, U: U-Turn
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Full Length (6 AM-9 AM, 11 AM-1 PM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Perry Perry Clarks Clarks
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 7:15AM 2 102 8 0 112 2 20 0 0 22 25 0 3 0 28 1 0 7 0 8 170
7:30AM 1 105 4 0 110 6 21 0 0 27 29 1 6 0 36 0 0 3 0 3 176
7:45AM 1 115 12 0 128 6 27 0 0 33 21 0 6 0 27 1 2 3 0 6 194
8:00AM 1 77 16 0 94 5 14 0 0 19 23 0 8 0 31 2 1 2 0 5 149

Total 5 399 40 0 444 19 82 0 0 101 98 1 23 0 122 4 3 15 0 22 689
% Approach 1.1% 89.9% 9.0% 0% - 18.8% 81.2% 0% 0% - 80.3% 0.8% 18.9% 0% - 18.2% 13.6% 68.2% 0% - -

% Total 0.7% 57.9% 5.8% 0% 64.4% 2.8% 11.9% 0% 0% 14.7% 14.2% 0.1% 3.3% 0% 17.7% 0.6% 0.4% 2.2% 0% 3.2% -
PHF 0.625 0.867 0.625 - 0.867 0.792 0.759 - - 0.765 0.845 0.250 0.719 - 0.847 0.500 0.375 0.536 - 0.688 0.888

Lights 5 373 39 0 417 19 61 0 0 80 93 1 22 0 116 4 3 15 0 22 635
% Lights 100% 93.5% 97.5% 0% 93.9% 100% 74.4% 0% 0% 79.2% 94.9% 100% 95.7% 0% 95.1% 100% 100% 100% 0% 100% 92.2%

Single-Unit Trucks 0 11 0 0 11 0 7 0 0 7 4 0 1 0 5 0 0 0 0 0 23
% Single-Unit Trucks 0% 2.8% 0% 0% 2.5% 0% 8.5% 0% 0% 6.9% 4.1% 0% 4.3% 0% 4.1% 0% 0% 0% 0% 0% 3.3%

Articulated Trucks 0 15 1 0 16 0 13 0 0 13 1 0 0 0 1 0 0 0 0 0 30
% Articulated Trucks 0% 3.8% 2.5% 0% 3.6% 0% 15.9% 0% 0% 12.9% 1.0% 0% 0% 0% 0.8% 0% 0% 0% 0% 0% 4.4%

Buses 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
% Buses 0% 0% 0% 0% 0% 0% 1.2% 0% 0% 1.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.1%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (7:15 AM - 8:15 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (12 PM - 1 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Perry Perry Clarks Clarks
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 12:00PM 2 74 4 0 80 23 71 0 0 94 35 2 14 0 51 0 0 3 0 3 228
12:15PM 1 82 7 1 91 7 51 2 0 60 32 0 12 0 44 2 0 2 0 4 199
12:30PM 3 73 6 0 82 11 75 0 0 86 30 0 8 0 38 0 0 3 0 3 209
12:45PM 1 58 5 0 64 9 40 2 0 51 51 0 10 0 61 0 1 0 0 1 177

Total 7 287 22 1 317 50 237 4 0 291 148 2 44 0 194 2 1 8 0 11 813
% Approach 2.2% 90.5% 6.9% 0.3% - 17.2% 81.4% 1.4% 0% - 76.3% 1.0% 22.7% 0% - 18.2% 9.1% 72.7% 0% - -

% Total 0.9% 35.3% 2.7% 0.1% 39.0% 6.2% 29.2% 0.5% 0% 35.8% 18.2% 0.2% 5.4% 0% 23.9% 0.2% 0.1% 1.0% 0% 1.4% -
PHF 0.583 0.875 0.786 0.250 0.871 0.543 0.790 0.500 - 0.774 0.725 0.250 0.786 - 0.795 0.250 0.250 0.667 - 0.688 0.891

Lights 7 263 22 1 293 48 206 4 0 258 137 2 43 0 182 2 1 8 0 11 744
% Lights 100% 91.6% 100% 100% 92.4% 96.0% 86.9% 100% 0% 88.7% 92.6% 100% 97.7% 0% 93.8% 100% 100% 100% 0% 100% 91.5%

Single-Unit Trucks 0 7 0 0 7 1 10 0 0 11 9 0 1 0 10 0 0 0 0 0 28
% Single-Unit Trucks 0% 2.4% 0% 0% 2.2% 2.0% 4.2% 0% 0% 3.8% 6.1% 0% 2.3% 0% 5.2% 0% 0% 0% 0% 0% 3.4%

Articulated Trucks 0 16 0 0 16 1 21 0 0 22 2 0 0 0 2 0 0 0 0 0 40
% Articulated Trucks 0% 5.6% 0% 0% 5.0% 2.0% 8.9% 0% 0% 7.6% 1.4% 0% 0% 0% 1.0% 0% 0% 0% 0% 0% 4.9%

Buses 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Buses 0% 0.3% 0% 0% 0.3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.1%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (12 PM - 1 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Bicycles on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Leg Perry Perry Clarks Clarks
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App Int

2023-05-23 4:30PM 1 58 5 0 64 9 109 2 0 120 28 0 4 0 32 0 0 1 0 1 217
4:45PM 0 55 7 0 62 13 80 2 0 95 26 0 5 0 31 0 0 1 0 1 189
5:00PM 8 57 9 0 74 9 102 1 0 112 36 0 6 0 42 0 0 5 0 5 233
5:15PM 1 47 12 1 61 14 72 0 0 86 22 0 3 0 25 0 1 0 0 1 173

Total 10 217 33 1 261 45 363 5 0 413 112 0 18 0 130 0 1 7 0 8 812
% Approach 3.8% 83.1% 12.6% 0.4% - 10.9% 87.9% 1.2% 0% - 86.2% 0% 13.8% 0% - 0% 12.5% 87.5% 0% - -

% Total 1.2% 26.7% 4.1% 0.1% 32.1% 5.5% 44.7% 0.6% 0% 50.9% 13.8% 0% 2.2% 0% 16.0% 0% 0.1% 0.9% 0% 1.0% -
PHF 0.313 0.935 0.688 0.250 0.882 0.804 0.833 0.625 - 0.860 0.778 - 0.750 - 0.774 - 0.250 0.350 - 0.400 0.871

Lights 10 196 33 1 240 44 350 5 0 399 109 0 18 0 127 0 1 7 0 8 774
% Lights 100% 90.3% 100% 100% 92.0% 97.8% 96.4% 100% 0% 96.6% 97.3% 0% 100% 0% 97.7% 0% 100% 100% 0% 100% 95.3%

Single-Unit Trucks 0 6 0 0 6 0 4 0 0 4 2 0 0 0 2 0 0 0 0 0 12
% Single-Unit Trucks 0% 2.8% 0% 0% 2.3% 0% 1.1% 0% 0% 1.0% 1.8% 0% 0% 0% 1.5% 0% 0% 0% 0% 0% 1.5%

Articulated Trucks 0 8 0 0 8 1 9 0 0 10 1 0 0 0 1 0 0 0 0 0 19
% Articulated Trucks 0% 3.7% 0% 0% 3.1% 2.2% 2.5% 0% 0% 2.4% 0.9% 0% 0% 0% 0.8% 0% 0% 0% 0% 0% 2.3%

Buses 0 7 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
% Buses 0% 3.2% 0% 0% 2.7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.9%

Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

*L: Left, R: Right, T: Thru, U: U-Turn
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Clarks Creek & Perry Road - TMC
Tue May 23, 2023
Forced Peak (4:30 PM - 5:30 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses, Bicycles
on Road)
All Movements
ID: 1070423, Location: 39.675264, -86.366497

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Level of Service Criteria for Stop Sign Controlled Intersections 

The level of service criteria are given in Exhibit 20-2.  As used here, control delay is defined as the total 
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; 
this time includes the time required for the vehicle to travel from the last-in-queue position to the 
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in 
queue. 

The average total delay for any particular controlled movement is a function three (capacity) factors: 
distribution of gaps in the major-street traffic stream, driver judgment in selecting gaps through which to 
execute the desired maneuvers, and the follow-up headways required by each driver in a queue. 

The basic capacity model assumes gaps in the conflicting movements are randomly distributed.  When 
traffic signals are present on the major street, upstream of the subject intersection, flows may not be 
random but will likely have some platoon structure.  Although the procedures in this chapter provide a 
method for approximating the operations of a TWSC intersection with an upstream signal, the operations 
of such an intersection is arguably best handled by including it in a complete simulation

LEVEL OF SERVICE 
AVERAGE CONTROL DELAY 

(sec/veh) 

A < 10 

B > 10 and < 15

C > 15 and < 25

D > 25 and < 35

E > 35 and < 50

F > 50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A.  Follow-up times of less 
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control 
delays of less than 10 sec/veh are appropriate for low flow conditions.  A total delay of 50 sec/veh is 
assumed as the break point between LOS E and F. 

The LOS criteria for TWSC intersections differ somewhat from the criteria used in Chapter 19 for 
signalized intersections, primarily because user perceptions differ among transportation facility types.  The 
expectation is that a signalized intersection is designed to carry higher traffic volumes and will present 
greater delay than an unsignalized intersection.  Additionally, several driver behavior considerations 
combine to make delays at signalized intersections less onerous than at unsignalized intersections.  For 
example, drivers at signalized intersections are able to relax during the red interval, where drivers on the 
minor approaches to unsignalized intersections must remain attentive to the task of identifying acceptable 
gaps and vehicle conflicts.  Also, there is often much more variability in the amount of delay experienced 
by individual drivers at unsignalized than signalized intersections.  For these reasons, it is considered that 
the total delay threshold for any given level of service is less for an unsignalized intersection than for a 
signalized intersection.

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely 
through a major street traffic stream.  This level of service is generally evident from extremely long total 
delays experienced by side street traffic and by queueing on the minor approaches.  The method, however, 
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the 
side street motorist waits.  LOS F may also appear in the form of side street vehicles’ selecting 
smaller-than-usual gaps.  In such cases, safety may be a problem and some disruption to the major traffic 
stream may result.  It is important to note that LOS F may not always result in long queues but may result in 
adjustments to normal gap acceptance behavior.  The latter is more difficult to observe on the field than 
queueing, which is more obvious. 

Source: Highway Capacity Manual, 6th Edition. Transportation Research Board, National Research Council 

Exhibit 20-2. Level of Service Criteria for Stop-Controlled Intersections (Motor Vehciles)



Level of Service for Signalized Intersections 

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver 
discomfort and frustration, fuel consumption, and lost travel time.  LOS can be characterized for the entire 
intersection, each intersection approach, and each lane group.  Specifically, level-of-service (LOS) criteria 
are stated in terms of the average stopped delay per vehicle.  The criteria are given in Exhibit 19-8.  
Delay may be measured in the field or estimated using procedures presented later in this chapter.  Delay 
is a complex measure and is dependent on a number of variables, including the quality of progression, 
the cycle length, the green ratio, and the v/c ratio for the lane group in question.  

LOS A describes operations with a control delay of 10 s/veh or less.  This level is typically assigned when 
the volume-to-capacity ratio is low and either progression is extremely favorable or the cycle length is 
very short.  If LOS A is the result of favorable progression, most vehicles arrive during a green indication 
and travel through the intersection without stopping.

LOS B describes operations with control delay between 10 and 20 s/veh.  This level is typically assigned 
when the volume-to-capacity ratio is low and either progression is highly favorable or the cycle length is 
short.  More vehicles stop than with LOS A.

Exhibit 19.8.  Level-of-Service Criteria for Signalized Intersections  (Motorized Vehicles)

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F >80.0

LOS C describes operations with control delay between 20 and 35 s/veh.  This level is typically assigned 
when progression is favorable or the cycle length is moderate.  Individual cycle failures (i.e. one or more 
queued vehicles are not able to depart as a result of insufficient capacity during the cycle) may begin to 
appear at this level. The number if vehicle stopping is significant, although many vehicles still pass 
through the intersection without stopping.

LOS D describes operations with control delay between 35 and 55 s/veh.  This level is typically assigned 
when when the volume-to-capacity ratio is high and either progression is ineffective or the cycle length is 
long.  Many vehicles stop and individual cycle failures are noticeable.

LOS E describes operations with control delay between 55 and 80 s/veh.  This level is typically assigned 
when when the volume-to-capacity ratio is high, progression is unfavorable, and the cycle length is long.  
Individual cycle failures are frequent.

LOS F describes operations with control delay exceeding 80 s/veh or a volume-to-capacity ratio greater 
than 1.0.  This level, considered to be unacceptable to most drivers, often occurs with over-saturation, 
that is, when arrival flow rates exceed the capacity of the intersection. This level is typically assigned 
when the volume-to-capacity ratio is high, progression is very poor, and the cycle length is long.  Most 
cycles fail to clear the queue.

Source: Highway Capacity Manual, 6th Edition. Transportation Research Board, National Research Council 

1. If the v/c ratio for a lane group exceeds 1.0, a LOS F is assigned to the individual lane group. LOS for approach-based and
intersection-wide assessments are determined solely by the control delay.



HCM 6th Signalized Intersection Summary Existing Conditions
1: Clarks Creek Road & Perry Road AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 399 40 19 82 0 98 1 23 4 3 15
Future Volume (veh/h) 5 399 40 19 82 0 98 1 23 4 3 15
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1811 1811 1811 1589 1589 1589 1826 1826 1826 1900 1900 1900
Adj Flow Rate, veh/h 6 459 46 25 106 0 115 1 27 6 4 22
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.85 0.85 0.85 0.69 0.69 0.69
Percent Heavy Veh, % 6 6 6 21 21 21 5 5 5 0 0 0
Cap, veh/h 457 721 72 295 792 0 582 19 523 106 30 103
Arrive On Green 0.01 0.23 0.23 0.05 0.26 0.00 0.13 0.35 0.35 0.09 0.09 0.09
Sat Flow, veh/h 1725 3159 315 1513 3098 0 1739 56 1500 184 326 1123
Grp Volume(v), veh/h 6 249 256 25 106 0 115 0 28 32 0 0
Grp Sat Flow(s),veh/h/ln 1725 1721 1754 1513 1509 0 1739 0 1556 1633 0 0
Q Serve(g_s), s 0.1 6.3 6.3 0.6 1.3 0.0 2.5 0.0 0.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.1 6.3 6.3 0.6 1.3 0.0 2.5 0.0 0.6 0.8 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.00 1.00 0.96 0.19 0.69
Lane Grp Cap(c), veh/h 457 392 400 295 792 0 582 0 542 239 0 0
V/C Ratio(X) 0.01 0.63 0.64 0.08 0.13 0.00 0.20 0.00 0.05 0.13 0.00 0.00
Avail Cap(c_a), veh/h 760 863 880 508 1515 0 681 0 943 560 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 13.8 16.7 16.7 13.2 13.5 0.0 13.8 0.0 10.3 20.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.7 1.7 0.1 0.1 0.0 0.2 0.0 0.0 0.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.3 2.3 0.2 0.4 0.0 0.9 0.0 0.2 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.8 18.4 18.4 13.3 13.6 0.0 14.0 0.0 10.4 20.4 0.0 0.0
LnGrp LOS B B B B B A B A B C A A
Approach Vol, veh/h 511 131 143 32
Approach Delay, s/veh 18.3 13.5 13.3 20.4
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 8.3 16.9 12.3 10.4 6.6 18.6 22.7
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 2.6 8.3 4.5 2.8 2.1 3.3 2.6
Green Ext Time (p_c), s 0.0 2.6 0.1 0.1 0.0 0.5 0.1

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B



HCM 6th TWSC Existing Conditions
2: Clarks Creek Road & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 6.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 10 0 0 3 25 0 33 0 19 12 12
Future Vol, veh/h 47 10 0 0 3 25 0 33 0 19 12 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 62 62 78 78 78 75 75 75 72 72 72
Heavy Vehicles, % 16 16 16 4 4 4 6 6 6 2 2 2
Mvmt Flow 76 16 0 0 4 32 0 44 0 26 17 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 140 122 26 130 130 44 34 0 0 44 0 0
          Stage 1 78 78 - 44 44 - - - - - - -
          Stage 2 62 44 - 86 86 - - - - - - -
Critical Hdwy 7.26 6.66 6.36 7.14 6.54 6.24 4.16 - - 4.12 - -
Critical Hdwy Stg 1 6.26 5.66 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.26 5.66 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.644 4.144 3.444 3.536 4.036 3.336 2.254 - - 2.218 - -
Pot Cap-1 Maneuver 799 743 1011 838 757 1020 1552 - - 1564 - -
          Stage 1 897 803 - 965 854 - - - - - - -
          Stage 2 915 831 - 917 820 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 761 730 1011 813 744 1020 1552 - - 1564 - -
Mov Cap-2 Maneuver 761 730 - 813 744 - - - - - - -
          Stage 1 897 789 - 965 854 - - - - - - -
          Stage 2 882 831 - 883 806 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.4 8.8 0 3.2
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1552 - - 755 981 1564 - -
HCM Lane V/C Ratio - - - 0.122 0.037 0.017 - -
HCM Control Delay (s) 0 - - 10.4 8.8 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.4 0.1 0.1 - -



HCM 6th TWSC Existing Conditions
3: Cambridge Way & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 3.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 14 9 13 39 34
Future Vol, veh/h 1 14 9 13 39 34
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 61 61 60 60
Heavy Vehicles, % 0 0 18 18 19 19
Mvmt Flow 2 23 15 21 65 57
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 213 18 0 0 36 0
          Stage 1 26 - - - - -
          Stage 2 187 - - - - -
Critical Hdwy 6.6 6.9 - - 4.385 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.3805 -
Pot Cap-1 Maneuver 771 1063 - - 1465 -
          Stage 1 999 - - - - -
          Stage 2 850 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 737 1063 - - 1465 -
Mov Cap-2 Maneuver 737 - - - - -
          Stage 1 999 - - - - -
          Stage 2 813 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.6 0 4
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1033 1465 -
HCM Lane V/C Ratio - - 0.024 0.044 -
HCM Control Delay (s) - - 8.6 7.6 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0.1 -



HCM 6th Signalized Intersection Summary Background Conditions
1: Clarks Creek Road & Perry Road AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 415 42 20 85 0 102 1 24 4 3 16
Future Volume (veh/h) 5 415 42 20 85 0 102 1 24 4 3 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1811 1811 1811 1589 1589 1589 1826 1826 1826 1900 1900 1900
Adj Flow Rate, veh/h 6 477 48 26 110 0 120 1 28 6 4 23
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.85 0.85 0.85 0.69 0.69 0.69
Percent Heavy Veh, % 6 6 6 21 21 21 5 5 5 0 0 0
Cap, veh/h 460 737 74 293 813 0 582 19 523 104 30 106
Arrive On Green 0.01 0.23 0.23 0.05 0.27 0.00 0.13 0.35 0.35 0.09 0.09 0.09
Sat Flow, veh/h 1725 3158 317 1513 3098 0 1739 54 1502 175 320 1138
Grp Volume(v), veh/h 6 259 266 26 110 0 120 0 29 33 0 0
Grp Sat Flow(s),veh/h/ln 1725 1721 1754 1513 1509 0 1739 0 1556 1633 0 0
Q Serve(g_s), s 0.1 6.6 6.7 0.6 1.3 0.0 2.6 0.0 0.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.1 6.6 6.7 0.6 1.3 0.0 2.6 0.0 0.6 0.9 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.00 1.00 0.97 0.18 0.70
Lane Grp Cap(c), veh/h 460 402 409 293 813 0 582 0 542 240 0 0
V/C Ratio(X) 0.01 0.65 0.65 0.09 0.14 0.00 0.21 0.00 0.05 0.14 0.00 0.00
Avail Cap(c_a), veh/h 757 848 864 499 1487 0 674 0 926 550 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 13.9 16.8 16.9 13.2 13.5 0.0 14.1 0.0 10.5 20.4 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.7 1.7 0.1 0.1 0.0 0.2 0.0 0.0 0.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.4 2.5 0.2 0.4 0.0 0.9 0.0 0.2 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.9 18.6 18.6 13.4 13.6 0.0 14.3 0.0 10.6 20.7 0.0 0.0
LnGrp LOS B B B B B A B A B C A A
Approach Vol, veh/h 531 136 149 33
Approach Delay, s/veh 18.5 13.5 13.5 20.7
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 8.4 17.4 12.4 10.5 6.6 19.1 23.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 2.6 8.7 4.6 2.9 2.1 3.3 2.6
Green Ext Time (p_c), s 0.0 2.7 0.1 0.1 0.0 0.5 0.1

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B



HCM 6th TWSC Background Conditions
2: Clarks Creek Road & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 6.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 49 10 0 0 3 26 0 34 0 20 12 13
Future Vol, veh/h 49 10 0 0 3 26 0 34 0 20 12 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 62 62 78 78 78 75 75 75 72 72 72
Heavy Vehicles, % 16 16 16 4 4 4 6 6 6 2 2 2
Mvmt Flow 79 16 0 0 4 33 0 45 0 28 17 18
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 146 127 26 135 136 45 35 0 0 45 0 0
          Stage 1 82 82 - 45 45 - - - - - - -
          Stage 2 64 45 - 90 91 - - - - - - -
Critical Hdwy 7.26 6.66 6.36 7.14 6.54 6.24 4.16 - - 4.12 - -
Critical Hdwy Stg 1 6.26 5.66 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.26 5.66 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.644 4.144 3.444 3.536 4.036 3.336 2.254 - - 2.218 - -
Pot Cap-1 Maneuver 792 738 1011 832 751 1019 1551 - - 1563 - -
          Stage 1 893 800 - 964 853 - - - - - - -
          Stage 2 913 831 - 912 816 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 752 725 1011 807 737 1019 1551 - - 1563 - -
Mov Cap-2 Maneuver 752 725 - 807 737 - - - - - - -
          Stage 1 893 786 - 964 853 - - - - - - -
          Stage 2 879 831 - 877 801 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.5 8.8 0 3.3
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1551 - - 747 980 1563 - -
HCM Lane V/C Ratio - - - 0.127 0.038 0.018 - -
HCM Control Delay (s) 0 - - 10.5 8.8 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.4 0.1 0.1 - -



HCM 6th TWSC Background Conditions
3: Cambridge Way & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 3.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 15 9 14 41 35
Future Vol, veh/h 1 15 9 14 41 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 61 61 60 60
Heavy Vehicles, % 0 0 18 18 19 19
Mvmt Flow 2 25 15 23 68 58
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 221 19 0 0 38 0
          Stage 1 27 - - - - -
          Stage 2 194 - - - - -
Critical Hdwy 6.6 6.9 - - 4.385 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.3805 -
Pot Cap-1 Maneuver 762 1061 - - 1462 -
          Stage 1 998 - - - - -
          Stage 2 844 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 726 1061 - - 1462 -
Mov Cap-2 Maneuver 726 - - - - -
          Stage 1 998 - - - - -
          Stage 2 804 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.6 0 4.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1031 1462 -
HCM Lane V/C Ratio - - 0.026 0.047 -
HCM Control Delay (s) - - 8.6 7.6 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0.1 -



HCM 6th Signalized Intersection Summary Background Conditions
1: Clarks Creek Road & Perry Road MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 299 23 52 247 4 154 2 46 2 1 8
Future Volume (veh/h) 7 299 23 52 247 4 154 2 46 2 1 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1737 1737 1737 1811 1811 1811 1900 1900 1900
Adj Flow Rate, veh/h 8 344 26 68 321 5 192 2 58 3 1 12
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.80 0.80 0.80 0.69 0.69 0.69
Percent Heavy Veh, % 8 8 8 11 11 11 6 6 6 0 0 0
Cap, veh/h 361 616 46 388 907 14 598 19 542 97 27 125
Arrive On Green 0.02 0.19 0.19 0.10 0.27 0.27 0.14 0.36 0.36 0.10 0.10 0.10
Sat Flow, veh/h 1697 3191 240 1654 3326 52 1725 51 1491 144 262 1218
Grp Volume(v), veh/h 8 182 188 68 159 167 192 0 60 16 0 0
Grp Sat Flow(s),veh/h/ln 1697 1692 1738 1654 1650 1728 1725 0 1543 1624 0 0
Q Serve(g_s), s 0.2 5.0 5.1 1.6 4.0 4.0 4.6 0.0 1.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 5.0 5.1 1.6 4.0 4.0 4.6 0.0 1.3 0.4 0.0 0.0
Prop In Lane 1.00 0.14 1.00 0.03 1.00 0.97 0.19 0.75
Lane Grp Cap(c), veh/h 361 327 336 388 450 471 598 0 560 249 0 0
V/C Ratio(X) 0.02 0.56 0.56 0.18 0.35 0.35 0.32 0.00 0.11 0.06 0.00 0.00
Avail Cap(c_a), veh/h 627 784 805 516 764 800 648 0 864 513 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 16.3 18.9 18.9 13.8 15.2 15.2 14.9 0.0 10.9 21.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.5 1.5 0.2 0.5 0.5 0.3 0.0 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.9 1.9 0.5 1.4 1.4 1.6 0.0 0.4 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.3 20.4 20.4 14.0 15.6 15.6 15.2 0.0 11.0 21.2 0.0 0.0
LnGrp LOS B C C B B B B A B C A A
Approach Vol, veh/h 378 394 252 16
Approach Delay, s/veh 20.3 15.4 14.2 21.2
Approach LOS C B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 11.0 16.0 13.5 11.3 6.9 20.1 24.8
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 3.6 7.1 6.6 2.4 2.2 6.0 3.3
Green Ext Time (p_c), s 0.0 1.9 0.1 0.0 0.0 1.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 17.0
HCM 6th LOS B



HCM 6th TWSC Background Conditions
2: Clarks Creek Road & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 83 3 1 1 7 22 0 43 3 8 24 35
Future Vol, veh/h 83 3 1 1 7 22 0 43 3 8 24 35
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 66 66 66 73 73 73 65 65 65
Heavy Vehicles, % 11 11 11 3 3 3 2 2 2 3 3 3
Mvmt Flow 102 4 1 2 11 33 0 59 4 12 37 54
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 171 151 64 152 176 61 91 0 0 63 0 0
          Stage 1 88 88 - 61 61 - - - - - - -
          Stage 2 83 63 - 91 115 - - - - - - -
Critical Hdwy 7.21 6.61 6.31 7.13 6.53 6.23 4.12 - - 4.13 - -
Critical Hdwy Stg 1 6.21 5.61 - 6.13 5.53 - - - - - - -
Critical Hdwy Stg 2 6.21 5.61 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.599 4.099 3.399 3.527 4.027 3.327 2.218 - - 2.227 - -
Pot Cap-1 Maneuver 773 724 976 813 716 1001 1504 - - 1533 - -
          Stage 1 898 805 - 948 842 - - - - - - -
          Stage 2 903 825 - 914 798 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 734 718 976 804 710 1001 1504 - - 1533 - -
Mov Cap-2 Maneuver 734 718 - 804 710 - - - - - - -
          Stage 1 898 799 - 948 842 - - - - - - -
          Stage 2 862 825 - 901 792 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.7 9.2 0 0.9
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1504 - - 736 907 1533 - -
HCM Lane V/C Ratio - - - 0.146 0.05 0.008 - -
HCM Control Delay (s) 0 - - 10.7 9.2 7.4 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.5 0.2 0 - -



HCM 6th TWSC Background Conditions
3: Cambridge Way & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 2.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 28 74 45 29 103
Future Vol, veh/h 10 28 74 45 29 103
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 82 82 80 80
Heavy Vehicles, % 3 3 4 4 6 6
Mvmt Flow 16 45 90 55 36 129
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 319 73 0 0 145 0
          Stage 1 118 - - - - -
          Stage 2 201 - - - - -
Critical Hdwy 6.645 6.945 - - 4.19 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - - 2.257 -
Pot Cap-1 Maneuver 659 972 - - 1410 -
          Stage 1 892 - - - - -
          Stage 2 829 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 642 972 - - 1410 -
Mov Cap-2 Maneuver 642 - - - - -
          Stage 1 892 - - - - -
          Stage 2 807 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.5 0 1.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 856 1410 -
HCM Lane V/C Ratio - - 0.072 0.026 -
HCM Control Delay (s) - - 9.5 7.6 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.1 -



HCM 6th Signalized Intersection Summary Background Conditions
1: Clarks Creek Road & Perry Road PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 226 34 47 378 5 117 0 19 0 1 7
Future Volume (veh/h) 10 226 34 47 378 5 117 0 19 0 1 7
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1856 1856 1856 1870 1870 1870 1900 1900 1900
Adj Flow Rate, veh/h 11 257 39 55 440 6 152 0 25 0 2 12
Peak Hour Factor 0.88 0.88 0.88 0.86 0.86 0.86 0.77 0.77 0.77 0.60 0.60 0.60
Percent Heavy Veh, % 8 8 8 3 3 3 2 2 2 0 0 0
Cap, veh/h 338 610 91 441 962 13 488 0 531 0 16 95
Arrive On Green 0.02 0.21 0.21 0.09 0.27 0.27 0.14 0.00 0.34 0.00 0.07 0.07
Sat Flow, veh/h 1697 2952 442 1767 3561 49 1781 0 1585 0 235 1411
Grp Volume(v), veh/h 11 146 150 55 218 228 152 0 25 0 0 14
Grp Sat Flow(s),veh/h/ln 1697 1692 1702 1767 1763 1847 1781 0 1585 0 0 1646
Q Serve(g_s), s 0.2 3.6 3.7 1.1 5.0 5.0 3.4 0.0 0.5 0.0 0.0 0.4
Cycle Q Clear(g_c), s 0.2 3.6 3.7 1.1 5.0 5.0 3.4 0.0 0.5 0.0 0.0 0.4
Prop In Lane 1.00 0.26 1.00 0.03 1.00 1.00 0.00 0.86
Lane Grp Cap(c), veh/h 338 350 352 441 476 499 488 0 531 0 0 111
V/C Ratio(X) 0.03 0.42 0.43 0.12 0.46 0.46 0.31 0.00 0.05 0.00 0.00 0.13
Avail Cap(c_a), veh/h 615 839 844 617 874 916 563 0 950 0 0 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 14.5 16.7 16.7 12.6 14.7 14.7 14.8 0.0 10.9 0.0 0.0 21.2
Incr Delay (d2), s/veh 0.0 0.8 0.8 0.1 0.7 0.7 0.4 0.0 0.0 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.3 1.3 0.4 1.8 1.8 1.2 0.0 0.2 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.5 17.5 17.5 12.8 15.4 15.4 15.2 0.0 10.9 0.0 0.0 21.7
LnGrp LOS B B B B B B B A B A A C
Approach Vol, veh/h 307 501 177 14
Approach Delay, s/veh 17.4 15.1 14.6 21.7
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.2 16.0 13.0 9.3 7.1 19.1 22.2
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 3.1 5.7 5.4 2.4 2.2 7.0 2.5
Green Ext Time (p_c), s 0.0 1.5 0.1 0.0 0.0 2.3 0.1

Intersection Summary
HCM 6th Ctrl Delay 15.8
HCM 6th LOS B



HCM 6th TWSC Background Conditions
2: Clarks Creek Road & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 5.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 65 2 0 0 1 18 0 31 0 11 15 43
Future Vol, veh/h 65 2 0 0 1 18 0 31 0 11 15 43
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 67 67 67 64 64 64 83 83 83 72 72 72
Heavy Vehicles, % 6 6 6 0 0 0 0 0 0 2 2 2
Mvmt Flow 97 3 0 0 2 28 0 37 0 15 21 60
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 133 118 51 120 148 37 81 0 0 37 0 0
          Stage 1 81 81 - 37 37 - - - - - - -
          Stage 2 52 37 - 83 111 - - - - - - -
Critical Hdwy 7.16 6.56 6.26 7.1 6.5 6.2 4.1 - - 4.12 - -
Critical Hdwy Stg 1 6.16 5.56 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.16 5.56 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.554 4.054 3.354 3.5 4 3.3 2.2 - - 2.218 - -
Pot Cap-1 Maneuver 830 765 1006 860 747 1041 1529 - - 1574 - -
          Stage 1 918 820 - 984 868 - - - - - - -
          Stage 2 951 856 - 930 807 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 800 757 1006 851 740 1041 1529 - - 1574 - -
Mov Cap-2 Maneuver 800 757 - 851 740 - - - - - - -
          Stage 1 918 812 - 984 868 - - - - - - -
          Stage 2 924 856 - 917 799 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.1 8.6 0 1.2
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1529 - - 799 1019 1574 - -
HCM Lane V/C Ratio - - - 0.125 0.029 0.01 - -
HCM Control Delay (s) 0 - - 10.1 8.6 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.4 0.1 0 - -



HCM 6th TWSC Background Conditions
3: Cambridge Way & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 2.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 21 21 36 32 38 127
Future Vol, veh/h 21 21 36 32 38 127
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 71 71 87 87 87 87
Heavy Vehicles, % 3 3 0 0 3 3
Mvmt Flow 30 30 41 37 44 146
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 294 39 0 0 78 0
          Stage 1 60 - - - - -
          Stage 2 234 - - - - -
Critical Hdwy 6.645 6.945 - - 4.145 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - - 2.2285 -
Pot Cap-1 Maneuver 683 1021 - - 1513 -
          Stage 1 953 - - - - -
          Stage 2 801 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 663 1021 - - 1513 -
Mov Cap-2 Maneuver 663 - - - - -
          Stage 1 953 - - - - -
          Stage 2 778 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.8 0 1.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 804 1513 -
HCM Lane V/C Ratio - - 0.074 0.029 -
HCM Control Delay (s) - - 9.8 7.5 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.1 -



HCM 6th Signalized Intersection Summary Existing Conditions
1: Clarks Creek Road & Perry Road MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 287 22 50 237 4 148 2 44 2 1 8
Future Volume (veh/h) 7 287 22 50 237 4 148 2 44 2 1 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1737 1737 1737 1811 1811 1811 1900 1900 1900
Adj Flow Rate, veh/h 8 330 25 65 308 5 185 2 55 3 1 12
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.80 0.80 0.80 0.69 0.69 0.69
Percent Heavy Veh, % 8 8 8 11 11 11 6 6 6 0 0 0
Cap, veh/h 366 620 47 392 903 15 596 20 539 98 26 123
Arrive On Green 0.02 0.19 0.19 0.09 0.27 0.27 0.14 0.36 0.36 0.10 0.10 0.10
Sat Flow, veh/h 1697 3190 240 1654 3324 54 1725 54 1489 147 259 1218
Grp Volume(v), veh/h 8 174 181 65 153 160 185 0 57 16 0 0
Grp Sat Flow(s),veh/h/ln 1697 1692 1738 1654 1650 1727 1725 0 1543 1624 0 0
Q Serve(g_s), s 0.2 4.8 4.8 1.5 3.8 3.8 4.4 0.0 1.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 4.8 4.8 1.5 3.8 3.8 4.4 0.0 1.3 0.4 0.0 0.0
Prop In Lane 1.00 0.14 1.00 0.03 1.00 0.96 0.19 0.75
Lane Grp Cap(c), veh/h 366 329 338 392 448 469 596 0 558 247 0 0
V/C Ratio(X) 0.02 0.53 0.54 0.17 0.34 0.34 0.31 0.00 0.10 0.06 0.00 0.00
Avail Cap(c_a), veh/h 634 789 811 525 770 806 648 0 870 516 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 16.1 18.6 18.6 13.8 15.0 15.0 14.8 0.0 10.9 21.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.3 1.3 0.2 0.4 0.4 0.3 0.0 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.8 1.8 0.5 1.3 1.3 1.6 0.0 0.4 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.1 19.9 20.0 14.0 15.5 15.5 15.1 0.0 11.0 21.1 0.0 0.0
LnGrp LOS B B B B B B B A B C A A
Approach Vol, veh/h 363 378 242 16
Approach Delay, s/veh 19.9 15.2 14.1 21.1
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.8 16.0 13.4 11.2 6.9 20.0 24.6
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 3.5 6.8 6.4 2.4 2.2 5.8 3.3
Green Ext Time (p_c), s 0.0 1.8 0.1 0.0 0.0 1.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 16.7
HCM 6th LOS B



HCM 6th TWSC Existing Conditions
2: Clarks Creek Road & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 3 1 1 7 21 0 41 3 8 23 34
Future Vol, veh/h 80 3 1 1 7 21 0 41 3 8 23 34
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 66 66 66 73 73 73 65 65 65
Heavy Vehicles, % 11 11 11 3 3 3 2 2 2 3 3 3
Mvmt Flow 99 4 1 2 11 32 0 56 4 12 35 52
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 165 145 61 146 169 58 87 0 0 60 0 0
          Stage 1 85 85 - 58 58 - - - - - - -
          Stage 2 80 60 - 88 111 - - - - - - -
Critical Hdwy 7.21 6.61 6.31 7.13 6.53 6.23 4.12 - - 4.13 - -
Critical Hdwy Stg 1 6.21 5.61 - 6.13 5.53 - - - - - - -
Critical Hdwy Stg 2 6.21 5.61 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.599 4.099 3.399 3.527 4.027 3.327 2.218 - - 2.227 - -
Pot Cap-1 Maneuver 780 730 979 820 722 1005 1509 - - 1537 - -
          Stage 1 901 807 - 951 845 - - - - - - -
          Stage 2 907 828 - 917 802 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 743 724 979 811 716 1005 1509 - - 1537 - -
Mov Cap-2 Maneuver 743 724 - 811 716 - - - - - - -
          Stage 1 901 801 - 951 845 - - - - - - -
          Stage 2 867 828 - 904 796 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.6 9.2 0 0.9
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1509 - - 744 909 1537 - -
HCM Lane V/C Ratio - - - 0.139 0.048 0.008 - -
HCM Control Delay (s) 0 - - 10.6 9.2 7.4 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.5 0.2 0 - -



HCM 6th TWSC Existing Conditions
3: Cambridge Way & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 2.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 27 71 43 28 99
Future Vol, veh/h 10 27 71 43 28 99
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 82 82 80 80
Heavy Vehicles, % 3 3 4 4 6 6
Mvmt Flow 16 44 87 52 35 124
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 307 70 0 0 139 0
          Stage 1 113 - - - - -
          Stage 2 194 - - - - -
Critical Hdwy 6.645 6.945 - - 4.19 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - - 2.257 -
Pot Cap-1 Maneuver 670 976 - - 1417 -
          Stage 1 897 - - - - -
          Stage 2 835 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 653 976 - - 1417 -
Mov Cap-2 Maneuver 653 - - - - -
          Stage 1 897 - - - - -
          Stage 2 814 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.5 0 1.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 861 1417 -
HCM Lane V/C Ratio - - 0.069 0.025 -
HCM Control Delay (s) - - 9.5 7.6 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.1 -



HCM 6th Signalized Intersection Summary Existing Conditions
1: Clarks Creek Road & Perry Road PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 217 33 45 363 5 112 0 18 0 1 7
Future Volume (veh/h) 10 217 33 45 363 5 112 0 18 0 1 7
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1856 1856 1856 1870 1870 1870 1900 1900 1900
Adj Flow Rate, veh/h 11 247 38 52 422 6 145 0 23 0 2 12
Peak Hour Factor 0.88 0.88 0.88 0.86 0.86 0.86 0.77 0.77 0.77 0.60 0.60 0.60
Percent Heavy Veh, % 8 8 8 3 3 3 2 2 2 0 0 0
Cap, veh/h 345 614 93 444 958 14 484 0 527 0 15 92
Arrive On Green 0.02 0.21 0.21 0.08 0.27 0.27 0.14 0.00 0.33 0.00 0.06 0.06
Sat Flow, veh/h 1697 2946 447 1767 3559 51 1781 0 1585 0 235 1411
Grp Volume(v), veh/h 11 141 144 52 209 219 145 0 23 0 0 14
Grp Sat Flow(s),veh/h/ln 1697 1692 1701 1767 1763 1846 1781 0 1585 0 0 1646
Q Serve(g_s), s 0.2 3.4 3.5 1.0 4.7 4.7 3.2 0.0 0.5 0.0 0.0 0.4
Cycle Q Clear(g_c), s 0.2 3.4 3.5 1.0 4.7 4.7 3.2 0.0 0.5 0.0 0.0 0.4
Prop In Lane 1.00 0.26 1.00 0.03 1.00 1.00 0.00 0.86
Lane Grp Cap(c), veh/h 345 353 355 444 475 497 484 0 527 0 0 107
V/C Ratio(X) 0.03 0.40 0.41 0.12 0.44 0.44 0.30 0.00 0.04 0.00 0.00 0.13
Avail Cap(c_a), veh/h 625 847 851 628 882 924 564 0 959 0 0 481
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 14.3 16.4 16.4 12.5 14.5 14.5 14.8 0.0 10.8 0.0 0.0 21.1
Incr Delay (d2), s/veh 0.0 0.7 0.8 0.1 0.6 0.6 0.3 0.0 0.0 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.2 1.2 0.4 1.7 1.7 1.2 0.0 0.1 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 17.1 17.2 12.6 15.2 15.1 15.1 0.0 10.9 0.0 0.0 21.7
LnGrp LOS B B B B B B B A B A A C
Approach Vol, veh/h 296 480 168 14
Approach Delay, s/veh 17.0 14.9 14.5 21.7
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 16.0 12.8 9.1 7.1 18.9 22.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 3.0 5.5 5.2 2.4 2.2 6.7 2.5
Green Ext Time (p_c), s 0.0 1.4 0.1 0.0 0.0 2.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 15.6
HCM 6th LOS B



HCM 6th TWSC Existing Conditions
2: Clarks Creek Road & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 62 2 0 0 1 17 0 30 0 11 14 41
Future Vol, veh/h 62 2 0 0 1 17 0 30 0 11 14 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 67 67 67 64 64 64 83 83 83 72 72 72
Heavy Vehicles, % 6 6 6 0 0 0 0 0 0 2 2 2
Mvmt Flow 93 3 0 0 2 27 0 36 0 15 19 57
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 129 114 48 115 142 36 76 0 0 36 0 0
          Stage 1 78 78 - 36 36 - - - - - - -
          Stage 2 51 36 - 79 106 - - - - - - -
Critical Hdwy 7.16 6.56 6.26 7.1 6.5 6.2 4.1 - - 4.12 - -
Critical Hdwy Stg 1 6.16 5.56 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.16 5.56 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.554 4.054 3.354 3.5 4 3.3 2.2 - - 2.218 - -
Pot Cap-1 Maneuver 835 769 1010 867 753 1042 1536 - - 1575 - -
          Stage 1 921 822 - 985 869 - - - - - - -
          Stage 2 952 857 - 935 811 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 807 761 1010 857 745 1042 1536 - - 1575 - -
Mov Cap-2 Maneuver 807 761 - 857 745 - - - - - - -
          Stage 1 921 814 - 985 869 - - - - - - -
          Stage 2 926 857 - 922 803 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.1 8.6 0 1.2
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1536 - - 805 1019 1575 - -
HCM Lane V/C Ratio - - - 0.119 0.028 0.01 - -
HCM Control Delay (s) 0 - - 10.1 8.6 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.4 0.1 0 - -



HCM 6th TWSC Existing Conditions
3: Cambridge Way & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 11 Report
Fleis & VandenBrink Engineering 06/17/2023

Intersection
Int Delay, s/veh 2.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 20 35 31 37 122
Future Vol, veh/h 20 20 35 31 37 122
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 71 71 87 87 87 87
Heavy Vehicles, % 3 3 0 0 3 3
Mvmt Flow 28 28 40 36 43 140
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 284 38 0 0 76 0
          Stage 1 58 - - - - -
          Stage 2 226 - - - - -
Critical Hdwy 6.645 6.945 - - 4.145 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - - 2.2285 -
Pot Cap-1 Maneuver 692 1023 - - 1515 -
          Stage 1 955 - - - - -
          Stage 2 808 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 673 1023 - - 1515 -
Mov Cap-2 Maneuver 673 - - - - -
          Stage 1 955 - - - - -
          Stage 2 785 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.8 0 1.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 812 1515 -
HCM Lane V/C Ratio - - 0.069 0.028 -
HCM Control Delay (s) - - 9.8 7.4 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.1 -



HCM 6th Signalized Intersection Summary Future Conditions

1: Clarks Creek Road & Perry Road AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 415 42 28 80 0 132 1 49 4 3 16
Future Volume (veh/h) 5 415 42 28 80 0 132 1 49 4 3 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1811 1811 1811 1589 1589 1589 1826 1826 1826 1900 1900 1900
Adj Flow Rate, veh/h 6 477 48 36 104 0 155 1 58 6 4 23
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.85 0.85 0.85 0.69 0.69 0.69
Percent Heavy Veh, % 6 6 6 21 21 21 5 5 5 0 0 0
Cap, veh/h 444 718 72 299 836 0 603 10 557 98 39 129
Arrive On Green 0.01 0.23 0.23 0.06 0.28 0.00 0.14 0.37 0.37 0.11 0.11 0.11
Sat Flow, veh/h 1725 3158 317 1513 3098 0 1739 26 1525 147 349 1141
Grp Volume(v), veh/h 6 259 266 36 104 0 155 0 59 33 0 0
Grp Sat Flow(s),veh/h/ln 1725 1721 1754 1513 1509 0 1739 0 1551 1637 0 0
Q Serve(g_s), s 0.1 7.1 7.2 0.9 1.3 0.0 3.6 0.0 1.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.1 7.1 7.2 0.9 1.3 0.0 3.6 0.0 1.3 0.9 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.00 1.00 0.98 0.18 0.70
Lane Grp Cap(c), veh/h 444 391 399 299 836 0 603 0 566 266 0 0
V/C Ratio(X) 0.01 0.66 0.67 0.12 0.12 0.00 0.26 0.00 0.10 0.12 0.00 0.00
Avail Cap(c_a), veh/h 720 792 807 466 1389 0 664 0 863 513 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 15.1 18.3 18.3 14.0 14.1 0.0 14.5 0.0 10.9 20.9 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.9 1.9 0.2 0.1 0.0 0.2 0.0 0.1 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.7 2.7 0.3 0.4 0.0 1.3 0.0 0.4 0.4 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.1 20.3 20.3 14.2 14.2 0.0 14.7 0.0 11.0 21.1 0.0 0.0
LnGrp LOS B C C B B A B A B C A A
Approach Vol, veh/h 531 140 214 33
Approach Delay, s/veh 20.2 14.2 13.7 21.1
Approach LOS C B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.3 17.9 13.2 11.9 6.7 20.4 25.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 2.9 9.2 5.6 2.9 2.1 3.3 3.3
Green Ext Time (p_c), s 0.0 2.7 0.1 0.1 0.0 0.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 17.8
HCM 6th LOS B
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HCM 6th TWSC Future Conditions

2: Clarks Creek Road & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 7.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 104 10 0 0 3 26 0 34 0 20 12 21
Future Vol, veh/h 104 10 0 0 3 26 0 34 0 20 12 21
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 62 62 78 78 78 75 75 75 72 72 72
Heavy Vehicles, % 16 16 16 4 4 4 6 6 6 2 2 2
Mvmt Flow 168 16 0 0 4 33 0 45 0 28 17 29
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 152 133 32 141 147 45 46 0 0 45 0 0
          Stage 1 88 88 - 45 45 - - - - - - -
          Stage 2 64 45 - 96 102 - - - - - - -
Critical Hdwy 7.26 6.66 6.36 7.14 6.54 6.24 4.16 - - 4.12 - -
Critical Hdwy Stg 1 6.26 5.66 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.26 5.66 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.644 4.144 3.444 3.536 4.036 3.336 2.254 - - 2.218 - -
Pot Cap-1 Maneuver 784 733 1003 824 741 1019 1536 - - 1563 - -
          Stage 1 886 795 - 964 853 - - - - - - -
          Stage 2 913 831 - 906 807 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 745 720 1003 798 728 1019 1536 - - 1563 - -
Mov Cap-2 Maneuver 745 720 - 798 728 - - - - - - -
          Stage 1 886 781 - 964 853 - - - - - - -
          Stage 2 879 831 - 871 792 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.4 8.8 0 2.8
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1536 - - 743 979 1563 - -
HCM Lane V/C Ratio - - - 0.247 0.038 0.018 - -
HCM Control Delay (s) 0 - - 11.4 8.8 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 1 0.1 0.1 - -
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HCM 6th TWSC Future Conditions

3: Cambridge Way & Manchester Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 5.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 23 9 14 96 35
Future Vol, veh/h 1 23 9 14 96 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 60 60 61 61 60 60
Heavy Vehicles, % 0 0 18 18 19 19
Mvmt Flow 2 38 15 23 160 58
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 405 19 0 0 38 0
          Stage 1 27 - - - - -
          Stage 2 378 - - - - -
Critical Hdwy 6.6 6.9 - - 4.385 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - -2.3805 -
Pot Cap-1 Maneuver 592 1061 - - 1462 -
          Stage 1 998 - - - - -
          Stage 2 697 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 527 1061 - - 1462 -
Mov Cap-2 Maneuver 527 - - - - -
          Stage 1 998 - - - - -
          Stage 2 621 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.7 0 5.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1018 1462 -
HCM Lane V/C Ratio - - 0.039 0.109 -
HCM Control Delay (s) - - 8.7 7.8 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0.4 -
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HCM 6th TWSC Future Conditions

4: Cambridge Way & Egress Site Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 55 0 32 76 0
Future Vol, veh/h 0 55 0 32 76 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 60 0 35 83 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 42 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 1019 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 1019 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 8.8 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 1019 -
HCM Lane V/C Ratio - 0.059 -
HCM Control Delay (s) - 8.8 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0.2 -
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HCM 6th TWSC Future Conditions

5: Cambridge Way & Ingress Site Drive AM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 8 24 76 46
Future Vol, veh/h 0 0 8 24 76 46
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 9 26 83 50
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 127 83 133 0 - 0
          Stage 1 83 - - - - -
          Stage 2 44 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 868 976 1452 - - -
          Stage 1 940 - - - - -
          Stage 2 978 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 863 976 1452 - - -
Mov Cap-2 Maneuver 828 - - - - -
          Stage 1 934 - - - - -
          Stage 2 978 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 1.9 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1452 - - - -
HCM Lane V/C Ratio 0.006 - - - -
HCM Control Delay (s) 7.5 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -
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HCM 6th Signalized Intersection Summary Future Conditions

1: Clarks Creek Road & Perry Road MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 299 23 119 199 4 271 2 123 2 1 8
Future Volume (veh/h) 7 299 23 119 199 4 271 2 123 2 1 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1737 1737 1737 1811 1811 1811 1900 1900 1900
Adj Flow Rate, veh/h 8 344 26 155 258 5 339 2 154 3 1 12
Peak Hour Factor 0.87 0.87 0.87 0.77 0.77 0.77 0.80 0.80 0.80 0.69 0.69 0.69
Percent Heavy Veh, % 8 8 8 11 11 11 6 6 6 0 0 0
Cap, veh/h 337 552 41 402 937 18 631 8 591 88 38 158
Arrive On Green 0.02 0.17 0.17 0.13 0.28 0.28 0.16 0.39 0.39 0.13 0.13 0.13
Sat Flow, veh/h 1697 3191 240 1654 3312 64 1725 20 1518 112 294 1217
Grp Volume(v), veh/h 8 182 188 155 128 135 339 0 156 16 0 0
Grp Sat Flow(s),veh/h/ln 1697 1692 1738 1654 1650 1725 1725 0 1538 1623 0 0
Q Serve(g_s), s 0.2 5.8 5.8 4.0 3.5 3.5 9.0 0.0 4.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 5.8 5.8 4.0 3.5 3.5 9.0 0.0 4.0 0.5 0.0 0.0
Prop In Lane 1.00 0.14 1.00 0.04 1.00 0.99 0.19 0.75
Lane Grp Cap(c), veh/h 337 293 301 402 467 488 631 0 598 284 0 0
V/C Ratio(X) 0.02 0.62 0.63 0.39 0.27 0.28 0.54 0.00 0.26 0.06 0.00 0.00
Avail Cap(c_a), veh/h 572 702 721 450 685 716 631 0 771 458 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 19.1 22.2 22.2 14.8 16.1 16.1 16.7 0.0 12.0 22.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 2.1 2.1 0.6 0.3 0.3 0.9 0.0 0.2 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 2.2 2.3 1.4 1.2 1.3 3.5 0.0 1.2 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.1 24.3 24.3 15.4 16.4 16.4 17.6 0.0 12.2 22.2 0.0 0.0
LnGrp LOS B C C B B B B A B C A A
Approach Vol, veh/h 378 418 495 16
Approach Delay, s/veh 24.2 16.0 15.9 22.2
Approach LOS C B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 13.3 16.0 15.0 13.5 7.0 22.4 28.5
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 6.0 7.8 11.0 2.5 2.2 5.5 6.0
Green Ext Time (p_c), s 0.1 1.8 0.0 0.0 0.0 1.3 0.9

Intersection Summary
HCM 6th Ctrl Delay 18.4
HCM 6th LOS B
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HCM 6th TWSC Future Conditions

2: Clarks Creek Road & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 277 3 1 1 7 22 0 43 3 8 24 102
Future Vol, veh/h 277 3 1 1 7 22 0 43 3 8 24 102
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 66 66 66 73 73 73 65 65 65
Heavy Vehicles, % 11 11 11 3 3 3 2 2 2 3 3 3
Mvmt Flow 342 4 1 2 11 33 0 59 4 12 37 157
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 223 203 116 203 279 61 194 0 0 63 0 0
          Stage 1 140 140 - 61 61 - - - - - - -
          Stage 2 83 63 - 142 218 - - - - - - -
Critical Hdwy 7.21 6.61 6.31 7.13 6.53 6.23 4.12 - - 4.13 - -
Critical Hdwy Stg 1 6.21 5.61 - 6.13 5.53 - - - - - - -
Critical Hdwy Stg 2 6.21 5.61 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.599 4.099 3.399 3.527 4.027 3.327 2.218 - - 2.227 - -
Pot Cap-1 Maneuver 714 678 912 753 627 1001 1379 - - 1533 - -
          Stage 1 842 764 - 948 842 - - - - - - -
          Stage 2 903 825 - 859 721 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 677 672 912 744 621 1001 1379 - - 1533 - -
Mov Cap-2 Maneuver 677 672 - 744 621 - - - - - - -
          Stage 1 842 757 - 948 842 - - - - - - -
          Stage 2 862 825 - 846 715 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.7 9.4 0 0.4
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1379 - - 678 867 1533 - -
HCM Lane V/C Ratio - - - 0.512 0.052 0.008 - -
HCM Control Delay (s) 0 - - 15.7 9.4 7.4 0 -
HCM Lane LOS A - - C A A A -
HCM 95th %tile Q(veh) 0 - - 2.9 0.2 0 - -
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HCM 6th TWSC Future Conditions

3: Cambridge Way & Manchester Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 5.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 95 74 45 223 103
Future Vol, veh/h 10 95 74 45 223 103
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 62 62 82 82 80 80
Heavy Vehicles, % 3 3 4 4 6 6
Mvmt Flow 16 153 90 55 279 129
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 805 73 0 0 145 0
          Stage 1 118 - - - - -
          Stage 2 687 - - - - -
Critical Hdwy 6.645 6.945 - - 4.19 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - - 2.257 -
Pot Cap-1 Maneuver 334 972 - - 1410 -
          Stage 1 892 - - - - -
          Stage 2 496 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 268 972 - - 1410 -
Mov Cap-2 Maneuver 268 - - - - -
          Stage 1 892 - - - - -
          Stage 2 398 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.9 0 5.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 777 1410 -
HCM Lane V/C Ratio - - 0.218 0.198 -
HCM Control Delay (s) - - 10.9 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.8 0.7 -
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HCM 6th TWSC Future Conditions

4: Cambridge Way & Egress Site Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 3.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 194 0 169 132 0
Future Vol, veh/h 0 194 0 169 132 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 211 0 184 143 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 72 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 975 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 975 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 975 -
HCM Lane V/C Ratio - 0.216 -
HCM Control Delay (s) - 9.7 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0.8 -
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HCM 6th TWSC Future Conditions

5: Cambridge Way & Ingress Site Drive MD Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 1.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 67 102 132 127
Future Vol, veh/h 0 0 67 102 132 127
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 73 111 143 138
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 400 143 281 0 - 0
          Stage 1 143 - - - - -
          Stage 2 257 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 606 905 1282 - - -
          Stage 1 884 - - - - -
          Stage 2 786 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 571 905 1282 - - -
Mov Cap-2 Maneuver 629 - - - - -
          Stage 1 834 - - - - -
          Stage 2 786 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 3.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1282 - - - -
HCM Lane V/C Ratio 0.057 - - - -
HCM Control Delay (s) 8 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.2 - - - -
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HCM 6th Signalized Intersection Summary Future Conditions

1: Clarks Creek Road & Perry Road PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 226 34 119 322 5 229 0 68 0 1 7
Future Volume (veh/h) 10 226 34 119 322 5 229 0 68 0 1 7
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1856 1856 1856 1870 1870 1870 1900 1900 1900
Adj Flow Rate, veh/h 11 257 39 138 374 6 297 0 88 0 2 12
Peak Hour Factor 0.88 0.88 0.88 0.86 0.86 0.86 0.77 0.77 0.77 0.60 0.60 0.60
Percent Heavy Veh, % 8 8 8 3 3 3 2 2 2 0 0 0
Cap, veh/h 335 523 78 454 995 16 559 0 600 0 27 160
Arrive On Green 0.02 0.18 0.18 0.13 0.28 0.28 0.16 0.00 0.38 0.00 0.11 0.11
Sat Flow, veh/h 1697 2952 442 1767 3551 57 1781 0 1585 0 235 1411
Grp Volume(v), veh/h 11 146 150 138 185 195 297 0 88 0 0 14
Grp Sat Flow(s),veh/h/ln 1697 1692 1702 1767 1763 1845 1781 0 1585 0 0 1646
Q Serve(g_s), s 0.3 4.4 4.5 3.2 4.8 4.8 7.8 0.0 2.1 0.0 0.0 0.4
Cycle Q Clear(g_c), s 0.3 4.4 4.5 3.2 4.8 4.8 7.8 0.0 2.1 0.0 0.0 0.4
Prop In Lane 1.00 0.26 1.00 0.03 1.00 1.00 0.00 0.86
Lane Grp Cap(c), veh/h 335 300 301 454 494 517 559 0 600 0 0 186
V/C Ratio(X) 0.03 0.49 0.50 0.30 0.38 0.38 0.53 0.00 0.15 0.00 0.00 0.08
Avail Cap(c_a), veh/h 567 719 723 514 749 784 559 0 814 0 0 408
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 18.2 20.9 21.0 14.0 16.4 16.4 16.3 0.0 11.5 0.0 0.0 22.4
Incr Delay (d2), s/veh 0.0 1.2 1.3 0.4 0.5 0.5 1.0 0.0 0.1 0.0 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.7 1.7 1.1 1.8 1.8 3.0 0.0 0.7 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.2 22.1 22.2 14.3 16.8 16.8 17.3 0.0 11.6 0.0 0.0 22.6
LnGrp LOS B C C B B B B A B A A C
Approach Vol, veh/h 307 518 385 14
Approach Delay, s/veh 22.1 16.2 16.0 22.6
Approach LOS C B B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 13.1 16.0 15.0 12.4 7.3 21.8 27.4
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 24.0 9.0 14.0 9.0 24.0 29.0
Max Q Clear Time (g_c+I1), s 5.2 6.5 9.8 2.4 2.3 6.8 4.1
Green Ext Time (p_c), s 0.1 1.5 0.0 0.0 0.0 1.9 0.5

Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B
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HCM 6th TWSC Future Conditions

2: Clarks Creek Road & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 8.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 226 2 0 0 1 18 0 31 0 11 15 115
Future Vol, veh/h 226 2 0 0 1 18 0 31 0 11 15 115
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 67 67 67 64 64 64 83 83 83 72 72 72
Heavy Vehicles, % 6 6 6 0 0 0 0 0 0 2 2 2
Mvmt Flow 337 3 0 0 2 28 0 37 0 15 21 160
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 183 168 101 170 248 37 181 0 0 37 0 0
          Stage 1 131 131 - 37 37 - - - - - - -
          Stage 2 52 37 - 133 211 - - - - - - -
Critical Hdwy 7.16 6.56 6.26 7.1 6.5 6.2 4.1 - - 4.12 - -
Critical Hdwy Stg 1 6.16 5.56 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.16 5.56 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.554 4.054 3.354 3.5 4 3.3 2.2 - - 2.218 - -
Pot Cap-1 Maneuver 769 718 943 798 658 1041 1407 - - 1574 - -
          Stage 1 863 780 - 984 868 - - - - - - -
          Stage 2 951 856 - 875 731 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 741 710 943 788 651 1041 1407 - - 1574 - -
Mov Cap-2 Maneuver 741 710 - 788 651 - - - - - - -
          Stage 1 863 771 - 984 868 - - - - - - -
          Stage 2 924 856 - 862 723 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.9 8.7 0 0.6
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1407 - - 741 1009 1574 - -
HCM Lane V/C Ratio - - - 0.459 0.029 0.01 - -
HCM Control Delay (s) 0 - - 13.9 8.7 7.3 0 -
HCM Lane LOS A - - B A A A -
HCM 95th %tile Q(veh) 0 - - 2.4 0.1 0 - -
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HCM 6th TWSC Future Conditions

3: Cambridge Way & Manchester Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 5.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 21 93 36 32 199 127
Future Vol, veh/h 21 93 36 32 199 127
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 71 71 87 87 87 87
Heavy Vehicles, % 3 3 0 0 3 3
Mvmt Flow 30 131 41 37 229 146
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 664 39 0 0 78 0
          Stage 1 60 - - - - -
          Stage 2 604 - - - - -
Critical Hdwy 6.645 6.945 - - 4.145 -
Critical Hdwy Stg 1 5.845 - - - - -
Critical Hdwy Stg 2 5.445 - - - - -
Follow-up Hdwy 3.5285 3.3285 - -2.2285 -
Pot Cap-1 Maneuver 407 1021 - - 1513 -
          Stage 1 953 - - - - -
          Stage 2 542 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 346 1021 - - 1513 -
Mov Cap-2 Maneuver 346 - - - - -
          Stage 1 953 - - - - -
          Stage 2 460 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.1 0 4.8
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 751 1513 -
HCM Lane V/C Ratio - - 0.214 0.151 -
HCM Control Delay (s) - - 11.1 7.8 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.8 0.5 -
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HCM 6th TWSC Future Conditions

4: Cambridge Way & Egress Site Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 3.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 161 0 129 165 0
Future Vol, veh/h 0 161 0 129 165 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 175 0 140 179 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 90 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 950 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 950 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.6 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 950 -
HCM Lane V/C Ratio - 0.184 -
HCM Control Delay (s) - 9.6 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0.7 -
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HCM 6th TWSC Future Conditions

5: Cambridge Way & Ingress Site Drive PM Peak Hour

Chick-fil-A (Plainfield) TIS Synchro 10 Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 72 57 165 90
Future Vol, veh/h 0 0 72 57 165 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 78 62 179 98
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 397 179 277 0 - 0
          Stage 1 179 - - - - -
          Stage 2 218 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 608 864 1286 - - -
          Stage 1 852 - - - - -
          Stage 2 818 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 571 864 1286 - - -
Mov Cap-2 Maneuver 630 - - - - -
          Stage 1 800 - - - - -
          Stage 2 818 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 4.5 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1286 - - - -
HCM Lane V/C Ratio 0.061 - - - -
HCM Control Delay (s) 8 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.2 - - - -
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Queuing and Blocking Report Future Conditions
AM Peak Hour

Chick-fil-A (Plainfield) TIS SimTraffic Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection: 1: Clarks Creek Road & Perry Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR L TR LTR
Maximum Queue (ft) 20 127 69 70 70 40 120 59 47
Average Queue (ft) 2 58 21 16 21 2 56 25 14
95th Queue (ft) 12 106 53 47 54 18 96 52 40
Link Distance (ft) 827 827 729 729 215 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 500 125
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 2: Clarks Creek Road & Manchester Drive

Movement EB WB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 100 56 12
Average Queue (ft) 47 20 1
95th Queue (ft) 81 47 8
Link Distance (ft) 377 326 224
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Cambridge Way & Manchester Drive

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 28 50
Average Queue (ft) 12 5
95th Queue (ft) 31 28
Link Distance (ft) 340 60
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
AM Peak Hour

Chick-fil-A (Plainfield) TIS SimTraffic Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection: 4: Cambridge Way & Egress Site Drive

Movement EB
Directions Served R
Maximum Queue (ft) 59
Average Queue (ft) 24
95th Queue (ft) 48
Link Distance (ft) 334
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: Cambridge Way & Ingress Site Drive

Movement NB
Directions Served L
Maximum Queue (ft) 6
Average Queue (ft) 0
95th Queue (ft) 4
Link Distance (ft) 143
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0
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Queuing and Blocking Report Future Conditions
MD Peak Hour

Chick-fil-A (Plainfield) TIS SimTraffic Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection: 1: Clarks Creek Road & Perry Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR L TR LTR
Maximum Queue (ft) 28 160 126 98 107 66 181 166 43
Average Queue (ft) 3 64 23 47 35 18 100 49 11
95th Queue (ft) 17 115 66 89 77 52 168 129 35
Link Distance (ft) 827 827 729 729 215 279
Upstream Blk Time (%) 0 1
Queuing Penalty (veh) 0 2
Storage Bay Dist (ft) 500 500 125
Storage Blk Time (%) 7 0
Queuing Penalty (veh) 10 1

Intersection: 2: Clarks Creek Road & Manchester Drive

Movement EB WB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 133 43 12
Average Queue (ft) 62 21 1
95th Queue (ft) 103 46 9
Link Distance (ft) 377 326 224
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Cambridge Way & Manchester Drive

Movement WB NB SB SB
Directions Served LR TR L T
Maximum Queue (ft) 84 4 71 6
Average Queue (ft) 29 0 19 0
95th Queue (ft) 57 3 55 6
Link Distance (ft) 340 516 60 60
Upstream Blk Time (%) 0
Queuing Penalty (veh) 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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MD Peak Hour
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Intersection: 4: Cambridge Way & Egress Site Drive

Movement EB
Directions Served R
Maximum Queue (ft) 83
Average Queue (ft) 42
95th Queue (ft) 67
Link Distance (ft) 334
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: Cambridge Way & Ingress Site Drive

Movement NB
Directions Served L
Maximum Queue (ft) 40
Average Queue (ft) 13
95th Queue (ft) 39
Link Distance (ft) 143
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 13
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Queuing and Blocking Report Future Conditions
PM Peak Hour

Chick-fil-A (Plainfield) TIS SimTraffic Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection: 1: Clarks Creek Road & Perry Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR L TR LTR
Maximum Queue (ft) 36 105 62 98 110 79 149 68 38
Average Queue (ft) 5 49 19 42 43 27 83 26 6
95th Queue (ft) 22 93 49 78 88 63 134 54 27
Link Distance (ft) 827 827 729 729 215 279
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500 500 125
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 1 0

Intersection: 2: Clarks Creek Road & Manchester Drive

Movement EB WB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 103 40 12
Average Queue (ft) 50 14 0
95th Queue (ft) 81 40 6
Link Distance (ft) 377 326 224
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Cambridge Way & Manchester Drive

Movement WB SB SB
Directions Served LR L T
Maximum Queue (ft) 72 52 16
Average Queue (ft) 29 12 1
95th Queue (ft) 50 41 10
Link Distance (ft) 340 60 60
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report Future Conditions
PM Peak Hour

Chick-fil-A (Plainfield) TIS SimTraffic Report
Fleis & VandenBrink Engineering 06/22/2023

Intersection: 4: Cambridge Way & Egress Site Drive

Movement EB NB
Directions Served R T
Maximum Queue (ft) 78 3
Average Queue (ft) 40 0
95th Queue (ft) 65 2
Link Distance (ft) 334 60
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: Cambridge Way & Ingress Site Drive

Movement NB SB
Directions Served L R
Maximum Queue (ft) 36 4
Average Queue (ft) 12 0
95th Queue (ft) 37 3
Link Distance (ft) 143 314
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 1
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Memorandum 

To: Mr. Brandon Schram 

From: Jill M. Bauer, PE, PTOE and Jeffery A. Morden, PE, PTOE 

Date: September 9, 2021 

RE: Trip Generation and Drive-Through Queue Analysis for Chick-Fil-A 

ROWE Professional Services Company has completed a trip generation analysis and a drive-
through queue length analysis to determine the absolute maximum and average maximum vehicle 
queue length for Chick-Fil-A developments in Michigan. 

ROWE collected vehicle entrance/exit data and vehicle queue data on Thursday, August 26, 2021 
during the weekday AM (7 a.m. to 9 a.m.) and PM (4 p.m. to 6 p.m.) peak hours and Saturday, 
August 28, 2021 for the Midday (12 p.m. to 2 p.m.) and PM (5 p.m. to 7 p.m.) peak hours at the 
following three (3) Chick-Fil-A sites located in Caledonia, Kalamazoo, and Okemos, MI: 

1. M-6 and Kalamazoo Avenue (Caledonia, MI 
2. Main Street and Drake Road (Kalamazoo, MI) 
3. Grand River Road (Okemos, MI) 

Trip Generation Analysis 
The peak hour trip generation analysis was conducted for the weekday AM and PM peak hours, 
and Saturday Midday and PM peak hours. The number of vehicles entering and exiting the 
restaurant at the driveways were counted in 15-minute intervals throughout the analysis periods. 
Table 1 presents the site locations peak hours and size for each location. 

Table 1: Site Location Peak Hours and Size 

 Location 

Weekday Weekend Size 
(SF) AM Peak PM Peak MD Peak PM Peak 

Caledonia 7:30-8:30 a.m. 5:00-6:00 p.m. 12:45-1:45 p.m. 5:45-6:45 p.m. 4,877 

Kalamazoo 8:00-9:00 a.m. 5:00-6:00 p.m. 12:45-1:45 p.m. 5:30-6:30 p.m. 4,996 

Okemos 8:00-9:00 a.m. 5:00-6:00 p.m. 12:45-1:45 p.m. 5:00-6:00 p.m. 4,730 

The average number of total trips for the weekday AM peak hour is 106 trips (53 in, 53 out). The 
average number of total trips for weekday PM peak hour is 315 trips (158 in, 157 out). The average 
number of total trips for the Saturday Midday peak hour is 376 trips (186 in, and 190 out). The 
average number of total trips for the Saturday PM peak hour is 304 trips (152 in, 152 out). Table 
2 presents the trip generation for the three site locations. The highlighted row presents the peak  
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trip generation numbers for the peak hour. The full results of the trip generation analysis are 
included with this memorandum.  

 
Table 2: Trip Generation 

 
The results of this analysis support previously observed trip generation at Chick-fil-A locations in 
neighboring states. 
 
Drive-Through Queue Analysis 
The peak hour drive-through queue analysis was conducted for the weekday AM and PM peak 
hours, and Saturday Midday and PM peak hours. The number of vehicles in the drive-through 
queue were counted throughout the analysis periods. The peak hour times and size of the study 
locations based on trip generation can be found in Table 1. The results of the queue analysis 
revealed, for weekday AM peak hour, the absolute maximum queue was 12 vehicles with an 
average queue of 8 vehicles. For the weekday PM peak hour, the absolute maximum queue was 
41 with an average queue of 30 vehicles. For the Saturday Midday peak hour, the absolute 
maximum queue was 41 with an average queue of 31. For the Saturday PM peak hour, the 
absolute maximum queue was 38 vehicles with an average queue of 32 vehicle. The full results 
of the queue length analysis are shown in Table 4.  
  

 
Caledonia Kalamazoo1 Okemos Average2 

In Out 
Tota

l 
In Out 

Tota
l 

In Out Total In Out 
Tota

l 

Weekday 
(8-26-21) 

7a-8a 76 68 144 18 7 25 37 35 72 44 37 80 

8a-9a 79 77 156 34 28 62 40 45 85 51 50 101 

AM 
Peak 

84 87 171 34 28 62 40 45 85 53 53 106 

4p-5p 121 122 243 136 127 263 125 144 269 127 131 258 

5p-6p 163 148 311 142 146 288 170 177 347 158 157 315 

PM 
Peak 

163 148 311 142 146 288 170 177 347 158 157 315 

Weekend 
(8-28-21) 

12p-1p 157 157 314 170 157 327 197 202 399 175 172 347 

1p-2p 164 171 335 164 169 333 215 219 434 181 186 367 

Midday 
Peak 

171 168 339 168 173 341 218 229 447 186 190 376 

5p-6p 106 100 206 125 139 264 200 201 401 144 147 290 

6p-7p 109 108 217 121 135 256 178 200 378 136 148 284 

PM 
Peak 

118 115 233 138 140 278 200 201 401 152 152 304 

1 Location does not open until 8:00 a.m. 
2 Straight Average 
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Table 4: Maximum Vehicle Queue (Vehicles) 

  Caledonia Kalamazoo1 Okemos Average2 

Weekday 
(8-26-21) 

7:00-8:00 a.m. 8 4 7 6 

8:00-9:00 a.m. 12 7 5 8 

AM Peak 12 7 5 8 

4:00-5:00 p.m. 14 36 24 25 

5:00-6:00 p.m. 30 41 19 30 

PM Peak 30 41 19 30 

Weekend 
(8-28-21) 

12:00-1:00 p.m. 25 37 28 30 

1:00-2:00 p.m. 23 41 27 30 

MD Peak 25 41 27 31 

5:00-6:00 p.m. 12 32 26 23 

6:00-7:00 p.m. 32 38 25 32 

PM Peak 32 38 26 32 
1 Location does not open until 8:00 a.m. 
2 Straight Average 

 
Based on these results, it is recommended the proposed Chick-Fil-A restaurant should be able to 
accommodate 32 vehicles in the main drive-through queue area and should have an overflow 
area that can accommodate at least 9 additional vehicles without impeding operations of the 
parking lot. 
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