










































































































 

 

10021 LAKESIDE DRIVE 
COMMERCIAL DEVELOPMENT TRAFFIC 

IMPACT STUDY  

 

Mt. Zion Road (KY-536) & Lakeside Drive/Berberich Drive  

Unincorporated Boone County, Kentucky 

Prepared for: 

 

Sinkula Investments Ltd. Co. 
3005 Dixie Highway, Suite 150 

Edgewood, Kentucky 41017 

   

 

 

 
                                                                                                                                            

 

 

 

 

 

                                                                                                                                                            

 

         Prepared By:  Jon Girdler, PE 

                                                          Date:  August 6, 2024 



 

 

 

TABLE OF CONTENTS 

1. EXECUTIVE SUMMARY ........................................................................................................................................... 1 

2. SCOPE OF WORK ................................................................................................................................................... 2 

3. EXISTING AREA CONDITIONS ................................................................................................................................. 4 

4. PROPOSED SITE DEVELOPMENT ........................................................................................................................... 5 

5. TRAFFIC ANALYSIS................................................................................................................................................ 6 
Capacity Analysis ..................................................................................................................................... 6 
Turn Lane Warrants .............................................................................................................................. 10 

6. FINDINGS ............................................................................................................................................................. 12 

7. RECOMMENDATIONS ........................................................................................................................................... 13 
 
 

 

 

 

FIGURES 
 Figure 1 – Development Site Location Map 

 
 

TABLES 
 

Table 1.  Estimated New Site Trips (2025 – Full-Build) ............................................................................................... 5 
Table 2.  Unsignalized Intersection LOS Criteria .......................................................................................................... 6 
Table 3.  Signalized Intersection LOS Criteria .............................................................................................................. 6 
Table 4.  Mt. Zion Road & Demia Way – AM LOS/Delay (seconds/vehicle) .............................................................. 7 
Table 5.  Mt. Zion Road (KY-536) & Demia Way – PM LOS/Delay (seconds/vehicle) .............................................. 7 
Table 6.  Mt. Zion Road & Lakeside Drive/Berberich Drive - AM LOS/Delay (seconds/vehicle) ............................... 8 
Table 7.  Mt. Zion Road & Lakeside Drive/Berberich Drive - PM LOS/Delay (seconds/vehicle) ............................... 8 
Table 8.  Mt. Zion Road & Kroger Access - AM LOS/Delay (seconds/vehicle) .......................................................... 9 
Table 9.  Mt. Zion Road & Kroger Access - PM LOS/Delay (seconds/vehicle) ........................................................... 9 
Table 10.  Turn Lane Warrant Results – Lakeside Drive & McDonald’s access ........................................................ 10 
Table 11.  AM & PM 95th Percentile Queue Lengths (ft) - Mt. Zion Rd & Lakeside Dr/Berberich Dr ..................... 11 
 

 

APPENDICES 
 

A. Site Concept Plan 

B. ITE Trip Generation Rates, Plots and Equations & Turning Movement Exhibits 

C. Synchro Analyses 

D. Turn Lane Warrants 

E. Historic Traffic Data 



 

1 | P a g e  

 

1. EXECUTIVE SUMMARY 
 

The following provides an overview of the report and its recommendations related to the proposed 

commercial development in unincorporated Boone County, Kentucky.  The anticipated Full-Build year is 

2025, with post Full-Build to be in 2035.  The development will consist of a fast-food restaurant with 1 

drive-through lane (Wendy’s).  The access point is proposed near the southern terminus of Lakeside 

Drive, which is approximately 345 feet away from the intersection of the Mt. Zion Road/Lakeside Drive 

intersection.  

 

The following conclusions are outlined below to mitigate any effects that the development will have on 

the surrounding roadways: 

 

1. A striping configuration that discourages vehicles from blocking turn movements to and from the 

McDonald’s access point is proposed.  The striping configuration shall comply with MUTCD 

standards and regulations, shall read “DO NOT BLOCK”.  The limits of the striping shall cover 

the northbound lane of Lakeside Drive where that area intersects with the McDonald’s access 

point.  Additionally, a “DO NOT BLOCK INTERSECTION” sign shall be installed south of the 

Lakeside Drive/McDonald’s access point and shall face south towards northbound traffic.  Per the 

turn lane warrant calculations, no turn lanes are warranted at this intersection.   

 

2. The developer proposes to prohibit turning movements between Lakeside Drive and Carpenter 

Drive by installing a barrier. 
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Figure 1 – Development Site Location Map 

 
 

2. SCOPE OF WORK 
 

Preliminary discussions regarding the TIS scope were held with KYTC District 6 and Boone County 

Public Works.  It was determined the scope would include 3 existing intersections: 

 

• Mt. Zion Road (KY-536) & Demia Way (right-in/right-out, 1-way stop-controlled)  

• Mt. Zion Road & Lakeside Drive/Berberich Drive (signalized) 

• Mt. Zion Road & Kroger access (right-in/right-out, 1-way stop-controlled) 

 

The study area is shown in Figure 1. 

The following tasks were performed as part of this study: 
 

1. Meeting/discussions with Project Team, KYTC, and/or public agencies – Discussions 

and/or meetings were held with the various jurisdictional agencies and interested parties for 

the purpose of the establishment of details of scope of work and technical traffic engineering 

analysis methodology. 

2. Existing traffic conditions – A site reconnaissance was conducted for the purpose of 

identifying aspects of ingress/egress and important roadway characteristics on the subject 

roadways.  Included in the reconnaissance was traffic lane geometry and utilization, pavement 

widths, roadway characteristics, posted speed limits, traffic controls, signage, applicable 

La
k

e
si

d
e

 D
r Proposed 

Access 

Point 

R
u

m
a

l 
D

r 



 

3 | P a g e  

 

Manual of Uniform Traffic Control Devices standards, and any potential safety issues related 

to intersection sight distance.  

 

This study utilized the turning movement counts performed for the nearby McDonald’s that is 

currently under construction.  The weekday morning and evening peak hour time periods were 

counted in August 2023. 

 

3. New traffic volumes and distribution of trips – The same development schedule is 

assumed for this development compared to the nearby McDonalds (Full-Build assumed to be 

2025).  However, a couple different trip estimates are assumed to determine a worst-case 

scenario.  The trips were calculated by using the Institute of Transportation Engineers (ITE) 

Trip Generation Manual, 11th Edition.  New trip turning movements for vehicles were 

assigned to the adjacent street system using demographic information and the existing traffic 

flow distributions.  Like the McDonald’s traffic study completed by Bayer Becker, two years 

of projected growth was added to the existing turning movement counts to serve as the 

opening day/Full-Build traffic volumes.  Post Full-Build year is assumed to be 2035.  Twelve 

years of projected growth were added to the existing turning movement counts to serve as the 

post Full-Build traffic volumes. 

 

4. Turn Lane Warrant Analysis - The need for exclusive right- and left-turn lanes was 

investigated along Lakeside Drive (as depicted on Figure 1). 

 

5. Projected Year Traffic- The analysis was completed for Base conditions (2023), year 2025 No-

Build and Full-Build scenarios, and 10 years of projected traffic for the 2035 post No-Build and 

Full-Build scenarios.  The No-Build traffic volumes were estimated by applying a regional 

growth factor to the 2023 traffic volumes and include the McDonald’s trips.  For consistency 

with other traffic studies completed for the area, the regional growth factor per the Ohio 

Kentucky Indiana Regional Council of Governments is assumed to be 1.31% (applied 

exponentially, 1.03 for 2025 and 1.17 for 2035) for both the AM and PM peak hours. 

 

Level of Service Analysis – The intersections in the study area were analyzed for morning 

and evening peak hour traffic volumes for the Full-Build and No-Build scenarios. 
 

6. Traffic Impact Study Report – This report was prepared as requested by KYTC, and 

describes the methodology used for the traffic analysis. The report includes appropriate 

traffic engineering analysis, conclusions, and recommendations to fully mitigate any 

potential adverse traffic impacts. This report fully conforms to the regulations and 

standards adopted by KYTC. 

 

The final report will be submitted to KYTC and Boone County for review and approval. 
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3. EXISTING AREA CONDITIONS 
 

KY-536 is of paramount importance for the Boone County roadway network.  It is a vital east-west 

corridor that provides access to many communities in Boone, Kenton, and Campbell County.  In the 

vicinity of the proposed development, it provides access to I-71/75 (to the west), US-25 (to the east), 

and various arterial, collector, and local roads to the north and south.  It is a five-lane roadway 

separated by a raised median (with exclusive westbound and eastbound turn lanes) and is classified as a 

minor urban arterial.  The roadway’s posted speed limit is 45 MPH within the study area.  Lakeside 

Drive, the northbound approach of the Mt. Zion/Lakeside Drive intersection, is a private roadway 

owned and maintained by the developer.  It possesses one inbound lane and one outbound lane.  

There is sufficient sight distance at the proposed development access.  The intersections to the east 

and west of Lakeside Drive made with KY-536 are restricted access points (right-in/right-outs), 

designated as the Kroger access and Demia Way, respectively.  Both restricted access points are one-

way stop-controlled configurations.   

 

As previously mentioned, this study utilized the turning movement counts performed for the nearby 

McDonald’s that is currently under construction.  The weekday morning and evening peak hour time 

periods were counted in August 2023.  The study focused on the peak hour time periods of 7:30 AM 

– 8:30 AM and 4:30 PM – 5:30 PM. 
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4. PROPOSED SITE DEVELOPMENT 

The new development will include a 2,200 SF Wendy’s restaurant with 1 drive-through lane.  The 

concept plan is included in Appendix A, which shows the Full-Build condition.  Per KYTC policy, the 

new AM and PM trips were initially estimated using the Institute of Transportation Engineers (ITE) 

Trip Generation Manual, 11th Edition.  The condition that was analyzed represents a worst-case 

scenario, which amounts to the same number of trips that was assumed for McDonald’s across the 

street.  The distribution of these trips is more clearly shown in exhibits contained in Appendix B. 

 

Table 1.  Estimated New Site Trips (2025 – Full-Build) 

ITE 

Land  

Use 

Code 

Land  

Use  

Description 

Var.  

(X) 

 Var. 

Units 

AM 

Peak 

Hour 

PM 

Peak  

Hour 

        Enter Exit Total Enter Exit Total 

934 

Fast-Food 

Restaurant 

with Drive-

Through 

Window 

N/A N/A 96 93 189 73 67 140 

    51% 49%  51% 49%  

Pass-By Trip Reduction (50% AM & 55% PM) -48 -47 -95 -40 -37 -77 

Primary Trips 48 46 94 33 30 63 
 

Exhibits showing the various Full-Build and No-Build scenarios are listed below, and are included in 

Appendix B:  
 

• Exhibit A shows the percentage distribution of the new Build trips.  
 

• Exhibit B shows the volume distribution of the new Build trips. 
 

• Exhibit C shows the pass-by trips. 
 

• Exhibit D shows the primary trips. 
 

• Exhibit E shows the combination of pass-by and primary trips. 
 

• Exhibit 1 shows the 2023 Base traffic volumes. 
 

• Exhibit 2 shows the 2025 No-Build traffic volumes (includes McDonald’s volumes). 
 

• Exhibit 3 shows the 2025 Build traffic volumes (includes Wendy’s volumes).   
 

• Exhibit 4 shows the 2035 No-Build traffic volumes (includes McDonald’s volumes). 
 

• Exhibit 5 shows the 2035 Build traffic volumes (per the McDonald’s trip generation totals). 
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5. TRAFFIC ANALYSIS 
 

Capacity Analysis 

A capacity analysis was performed for the study area intersections as previously indicated.  All analysis 

scenarios were completed using Synchro software.  The capacity of an intersection is quantified by the 

Level of Service (LOS) which is based upon the amount of delay a vehicle experiences at a particular 

intersection.  The criterion for signalized and unsignalized intersections is listed below as defined in the 

Highway Capacity Manual (HCM, 6th Edition), Volume 3. 
 

Table 2.  Unsignalized Intersection LOS Criteria 

LOS Average Control Delay (seconds/vehicle) 

A ≤ 10 
B >10 – 15 

C >15 – 25 

D >25 – 35 

E >35 – 50 

F >50 
 

Table 3.  Signalized Intersection LOS Criteria 

 

LOS 

Average 

Control Delay 

(seconds/vehicle

 

General Description 

A ≤ 10  Free Flow 
B > 10 - 20  Stable Flow (slight delays) 

C > 20 - 35  Stable Flow (acceptable delays) 

D > 35 - 55  Approaching unstable flow (occasionally wait through more than one cycle)  

E > 55 – 80  Unstable Flow (intolerable delays) 

F > 80  Forced Flow (congested and queues fail to clear) 

The following is a list of code definitions that are used in the capacity analysis results:  
 

• EB/WB/NB/SB – Eastbound/Westbound/Northbound/Southbound 

•  L – Left Turn Movement  

• T – Through Movement 

• R – Right Turn Movement 
 

The summary of Synchro analyses completed for all No-Build and Build AM and PM scenarios for each 

intersection is included below.  The Synchro output is included in Appendix C.  
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Mt. Zion Road & Demia Way – Unsignalized 

 

The capacity analyses completed for the Mt. Zion Road & Demia Way intersection are shown in Tables 4 

and 5. 

 

The results of the intersection approach delays for the AM Base, No-Build, and Build scenarios are shown 

below.  The northbound approach possesses LOS B for all scenarios.  All other approaches possess LOS 

A for every AM scenario.  The maximum V/C ratio for the intersection is the northbound approach, being 

0.04. 

 

Table 4.  Mt. Zion Road & Demia Way – AM LOS/Delay (seconds/vehicle) 

 

 

The results of the intersection approach delays for the PM Base, No-Build, and Build scenarios are shown 

below.  The northbound approach possesses LOS B for all scenarios.  All other approaches possess LOS 

A for every PM scenario.  The maximum V/C ratio for the intersection is the northbound approach, being 

0.10. 

 

Table 5.  Mt. Zion Road (KY-536) & Demia Way – PM LOS/Delay (seconds/vehicle) 

 

 

 

 

 

 

 

Lane 

Group 

EB (KY-536) WB (KY-536) NB (Demia Way) SB (N/A)  

  R App.    App.   R App.      

2023 - 

Base 

   A        B      

   0.0        12.0      

2025 – 

No-Build 

   A        B      

   0.0        12.3      

2035 – 

No-Build 

   A        B      

   0.0        12.8      

2025 – 

Build 

   A        B      

   0.0        12.4      

2035 – 

Build 

   A        B      

   0.0        13.0      

Lane 

Group 

EB (KY-536) WB (KY-536) NB (Demia Way) SB (N/A)  

  R App.       R App.      

2023 - 

Base 

   A        B      

   0.0        13.3      

2025 – 

No-Build 

   A        B      

   0.0        13.6      

2035 – 

No-Build 

   A        B      

   0.0        14.5      

2025 – 

Build 

   A        B      

   0.0        13.7      

2035 – 

Build 

   A        B      

   0.0        14.7      
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Mt. Zion Road & Lakeside Drive/Berberich Drive – Signalized 

 

The capacity analyses completed for the Mt. Zion Road & Lakeside Drive/Berberich Drive intersection 

are shown in Tables 6 and 7. 

 

The results of the average intersection delays for the AM Base, No-Build, and Build scenarios are shown 

below.  The average intersection delays possess LOS A for the Base scenario and LOS B for all No Build 

and Build scenarios.  The northbound approach possesses LOS A for the Base scenario and LOS E for all 

No Build and Build scenarios.  The same increase in the average intersection delay occurs during the 

2025 and 2035 No-Build to Build conditions (6.0 sec).  The maximum northbound approach delay occurs 

similarly, with a 1.5-second increase between 2025 and 2035 No-Build to Build scenarios.  The 

maximum V/C ratio for the intersection is the northbound approach, being 0.74. 

 

Table 6.  Mt. Zion Road & Lakeside Drive/Berberich Drive - AM LOS/Delay (seconds/vehicle) 

 

The results of the intersection approach delays for the AM Base, No-Build, and Build scenarios are shown 

below.  The average intersection delays possess LOS B for the Base and 2025 No Build scenarios, and 

LOS C for the 2025 Build and 2035 No-Build and Build scenarios.  The largest intersection delay 

increase occurs during the 2035 No-Build to Build scenario (5.5 seconds).  The northbound approach 

possesses LOS D for the Base scenario and LOS E for all No Build and Build scenarios.  The largest 

approach delay increase occurs during the 2035 No-Build to Build conditions (5.1 sec).  The maximum 

V/C ratio for the intersection is the northbound approach, being 0.71. 

 

Table 7.  Mt. Zion Road & Lakeside Drive/Berberich Drive - PM LOS/Delay (seconds/vehicle) 

 

 

Lane 

Group 

EB (KY-536) WB (KY-536) NB (Lakeside Dr) SB (Berberich Dr)  

L T R App. L 2T/R  App.  L/T/R  App.  L/T R App. Int. 

2023 - 

Base 

A A A A A A  A  D  D  D D D A 

3.7 2.5 2.1 2.5 0.0 7.1  7.1  53.5  53.5  53.1 54.1 53.6 6.7 

2025 – 

No-Build 

A A A A A A  A  E  E  D D D B 

5.2 7.9 7.1 7.8 4.6 8.2  7.9  58.0  58.0  52.2 52.1 52.1 12.4 

2035 – 

No-Build 

A A A A A A  A  E  E  D D D B 

5.3 8.1 7.1 8.0 4.7 8.7  8.4  58.0  58.0  52.2 52.2 52.2 12.3 

2025 – 

Build 

A B B B A B  B  E  E  D D D B 

8.6 12.4 11.6 12.1 8.0 12.3  11.7  59.5  59.5  48.2 47.7 47.9 18.4 

2035 – 

Build 

A B B B A B  B  E  E  D D D B 

8.8 12.7 11.6 12.5 8.1 13.0  12.4  59.5  59.5  48.2 48.0 48.1 18.3 

Lane 

Group 

EB (KY-536) WB (KY-536) NB (Lakeside Dr) SB (Berberich Dr)  

L T R App. L 2T/R  App.  L/T/R  App.  L/T R App. Int. 

2023 - 

Base 

A A A A A B  B  D  D  E E E B 

6.9 7.2 5.9 7.1 8.8 12.7  12.7  50.3  50.3  58.9 54.7 57.0 15.3 

2025 – 

No-Build 

A B B B A B  B  E  E  E D D B 

9.0 12.2 10.3 11.8 8.3 15.1  14.7  61.6  61.6  57.0 51.9 54.6 19.4 

2035 – 

No-Build 

A B B B A B  B  E  E  E D D B 

9.6 12.6 10.4 12.2 8.5 16.0  15.7  61.6  61.6  57.0 53.1 55.0 19.7 

2025 – 

Build 

B B B B B B  B  E  E  D D D C 

11.7 16.2 14.3 15.6 10.8 18.7  17.9  65.5  65.5  53.2 48.6 51.1 23.5 

2035 – 

Build 

B B B B B C  C  E  E  D D D C 

13.6 18.0 15.4 17.5 12.1 21.4  20.6  66.7  66.7  53.4 48.6 51.0 25.2 



 

9 | P a g e  

 

Mt. Zion Road & Kroger Access – Unsignalized 

 

The capacity analyses completed for the Mt. Zion Road & Demia Way intersection are shown in Tables 8 

and 9. 

 

The results of the intersection approach delays for the AM Base, No-Build, and Build scenarios are shown 

below.  The southbound approach possesses LOS B for all scenarios.  All other approaches possess LOS 

A for every AM scenario.  The maximum V/C ratio for the intersection is the northbound approach, being 

0.03. 
 

Table 8.  Mt. Zion Road & Kroger Access - AM LOS/Delay (seconds/vehicle) 

 

 

The results of the intersection approach delays for the PM Base, No-Build, and Build scenarios are shown 

below.  The southbound approach possesses LOS B for all scenarios.  All other approaches possess LOS 

A for every PM scenario.  The maximum V/C ratio for the intersection is the northbound approach, being 

0.18. 

 

Table 9.  Mt. Zion Road & Kroger Access - PM LOS/Delay (seconds/vehicle) 

 

 

 

 

 

Lane 

Group 

EB (KY-536) WB (KY-536) NB (N/A) SB (Kroger access)  

  R App.    App.       R App.  

2023 - 

Base 

   A            B  

   0.0            11.8  

2025 – 

No-Build 

   A            B  

   0.0            12.0  

2035 – 

No-Build 

   A            B  

   0.0            12.6  

2025 – 

Build 

   A            B  

   0.0            12.2  

2035 – 

Build 

   A            B  

   0.0            12.8  

Lane 

Group 

EB (KY-536) WB (KY-536) NB (N/A) SB (Kroger access)  

  R App.    App.       R App.  

2023 - 

Base 

   A            B  

   0.0            13.7  

2025 – 

No-Build 

   A            B  

   0.0            14.0  

2035 – 

No-Build 

   A            C  

   0.0            15.2  

2025 – 

Build 

   A            B  

   0.0            14.2  

2035 – 

Build 

   A            C  

   0.0            15.3  
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Turn Lane Warrants 
 

Turn lane warrant analyses were completed for the Lakeside Drive and McDonald’s access intersection.  

Per the calculation methodology presented in the KYTC Highway Design Manual, the turn lane warrants 

were evaluated for the need of a southbound left-turn lane.  The results show that a left-turn lane is not 

warranted for the intersection.   
 

The turn lane warrant calculations are included in Appendix D.   

 

Table 10.  Turn Lane Warrant Results – Lakeside Drive & McDonald’s access 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design Scenario 
SB Left    

Turn Lane 

Turn Lane 

Length 

2035 AM Build Not Warranted N/A 

2035 PM Build Not Warranted N/A 
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95th Percentile Queue Lengths 

 
The following shows the tabulated queue lengths for signalized intersections as reported by the Synchro 

results.  The queue length is defined as the distance from the stop bar that back-up occurs because of 

delay at an intersection.  Another metric used to summarize these results is the Queue Storage Ratio 

(QSR).  The QSR is derived from the reported queue length divided by the available storage capacity.  
 

Table 11 shows AM and PM queue lengths for the Mt. Zion Road & Lakeside Drive/Berberich Drive 

intersection.  All AM and PM QSR values are less than 1.  Since it is proposed to prohibit turn 

movements between Lakeside Drive and Carpenter Drive with a barrier, install striping that reads “DO 

NOT BLOCK” at the intersection of Lakeside Drive and the McDonald’s access, and install a sign that 

reads “DO NOT BLOCK INTERSECTION” (R10-7, 24”x30”), the queue length of the northbound 

approach (211 feet) would reach approximately 40 feet beyond Carpenter Drive.   
 

Table 11.  AM & PM 95th Percentile Queue Lengths (ft) - Mt. Zion Rd & Lakeside Dr/Berberich Dr 

PM Movement/Lane Group 
Length 

(feet) 

2023 

Base 

2025 No 

Build 

2025 

Build 

2035 No 

Build 

2035 

Build 

Eastbound Left 260 36 38 41 41 46 

Eastbound Through (2) 540 141 144 147 167 180 

Eastbound Right 140 0 5 25 5 26 

Westbound Left 340 2 21 39 21 42 

Westbound Through-Right (2) 1,580 232 238 243 281 301 

Northbound Left/Through/Right 345 0 57 143 57 143 

Southbound Left-Through 285 168 168 174 168 193 

Southbound Right 140 53 52 51 57 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AM Movement/Lane Group 
Length 

(feet) 

2023 

Base 

2025 No 

Build 

2025 

Build 

2035 No 

Build 

2035 

Build 

Eastbound Left 260 9 11 17 11 17 

Eastbound Through (2) 540 45 95 122 110 141 

Eastbound Right 140 0 11 27 11 33 

Westbound Left 340 0 17 48 17 48 

Westbound Through-Right (2)  1,580 142 155 198 182 232 

Northbound Left/Through/Right 345 7 91 211 91 211 

Southbound Left-Through 285 54 54 52 54 52 

Southbound Right 140 7 7 5 7 17 
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6. FINDINGS 
 

Capacity Analysis (Level of Service Analysis)  
 

The detailed capacity analysis (and LOS characteristics) of all 2023, 2025, and 2035 Build and No-Build 

scenarios for the AM and PM peak hour are reported in Section 5.  Unsignalized intersections are not 

assigned an “intersection” level of service but are evaluated for each approach.  The LOS analyses 

completed for the intersection are summarized below, and the results can be found in Appendix C. 

 

Mt. Zion Road (KY-536) & Demia Way – Unsignalized 
 

For the AM and PM peak hours, the northbound approach delay for Base to Build conditions ranges 

from 12.0 – 14.7 seconds.  The largest approach delay increase occurs between 2025 and 2035 No-Build 

and Build scenarios, being 0.2 seconds.  The maximum V/C ratio for the northbound approach is 0.10, 

which occurs during the PM peak hour.  
 

The largest 95th percentile queue length for the northbound approach is 8 feet, which occurs during the 

2035 AM scenario. 
 

The capacity analyses and 95th percentile queue length results are included in Appendix C. 

 

Mt. Zion Road (KY-536) & Lakeside Drive/Berberich Drive - Signalized 

 

In the AM peak hour, the average intersection delays for Base to Build conditions range from 6.7 – 25.2 

seconds.  The largest intersection delay increase between No-Build and Build scenarios occurs during 

2035, being 6.0 seconds.  The maximum northbound approach delay occurs similarly, with a 1.5-second 

increase between 2025 and 2035 No-Build to Build scenarios.  The maximum V/C ratio for the 

intersection is the northbound approach, being 0.74. 
 

The 95th percentile queue length for the northbound approach at the Mt. Zion Road and Lakeside 

Drive/Berberich Drive intersection is 211 feet for the 2025 and 2035 Build AM scenarios, and 143 feet for 

the 2025 and 2035 Build PM scenarios. 
 

The capacity analyses and 95th percentile queue length results are included in Appendix C. 

 

Mt. Zion Road (KY-536) & Kroger Access – Unsignalized 

 

For the AM and PM peak hours, the southbound approach delay for Base to Build conditions ranges 

from 12.0 – 14.7 seconds.  The largest approach delay increase occurs between 2025 and 2035 No-Build 

and Build scenarios, being 0.2 seconds.  The maximum V/C ratio for the southbound approach is 0.10, 

which occurs during the PM peak hour.  
 

The largest 95th percentile queue length for the southbound approach is 15 feet, which occurs during the 

2035 AM scenario. 
 

The capacity analyses and 95th percentile queue length results are included in Appendix C. 
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7. RECOMMENDATIONS 
 

General 
 

The analyses completed for the intersection show acceptable delays for all approaches with V/C ratios 

less than 1.0 for all AM and PM Build scenarios.   

 

Lakeside Drive & McDonald’s access 
 

• A striping configuration that discourages vehicles from blocking turn movements to and from the 

McDonald’s access point is proposed.  The striping configuration shall comply with MUTCD 

standards and regulations, shall read “DO NOT BLOCK”.  The limits of the striping shall cover the 

northbound lane of Lakeside Drive where that area intersects with the McDonald’s access point.  

Additionally, a “DO NOT BLOCK INTERSECTION” sign shall be installed south of the Lakeside 

Drive/McDonald’s access point and shall face south towards northbound traffic.  Per the turn lane 

warrant calculations, no turn lanes are warranted at this intersection. 

 

Lakeside Drive & Carpenter Drive 

  

• Per the turn lane warrant calculations, since no turn lanes are warranted at the Lakeside 

Drive/McDonald’s access, by default, no turn lanes are warranted at this intersection.  The developer 

proposes to prohibit access to/from Lakeside Drive from/to Carpenter Drive by installing some type 

of barrier.   
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Per ITE Land Use 934, the estimated number of trips generated by a
2,200 SF fast-food restaurant with a drive-through is 98 AM trips (50 enter,
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rates of 50% and 55%, respectively.  Entering and exiting distributions are
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WENDY'S RESTAURANT



Sheet:

Date:

Project No:

Ref:

Checked:
119424001

7/24/24

MLB

JWG
Civil Engineers, Surveyors, and Landscape Architects

466 Erlanger Road Erlanger, Kentucky 41018

Ph Erlanger (859)727-3293
www.vioxinc.com

215B Main Street Milford, Ohio 45150 
Ph Milford (513)576-1000

MT. ZION ROAD/LAKESIDE DRIVE

BOONE COUNTY, KENTUCKY

PRIMARY VOLUMES  AM(PM) EXHIBIT D
TRAFFIC IMPACT STUDY

24 (17)

23
 (1

4)

23
 (1

6)

24 (16)

Mt. Zion Road (KY-536)

Be
rb

er
ic

h 
D

riv
e

La
ke

si
de

 D
riv

e

Kr
og

er
 A

cc
es

s

D
em

ia
 W

ay

24 (16) 24 (17)23 (14) 23 (16)

Proposed 2,200 SF Fast-Food
Restaurant with Drive-Through

WENDY'S RESTAURANT



Sheet:

Date:

Project No:

Ref:

Checked:
119424001

7/24/24

MLB

JWG
Civil Engineers, Surveyors, and Landscape Architects

466 Erlanger Road Erlanger, Kentucky 41018

Ph Erlanger (859)727-3293
www.vioxinc.com

215B Main Street Milford, Ohio 45150 
Ph Milford (513)576-1000

MT. ZION ROAD/LAKESIDE DRIVE

BOONE COUNTY, KENTUCKY

FINAL DEVELOPMENT VOLUMES  AM(PM) EXHIBIT E
TRAFFIC IMPACT STUDY

-25 (-21)
49 (38)

46
 (3

1)

47
 (3

6)

-23 (-19)
47 (35)

Mt. Zion Road (KY-536)

Be
rb

er
ic

h 
D

riv
e

La
ke

si
de

 D
riv

e

Kr
og

er
 A

cc
es

s

D
em

ia
 W

ay

24 (16) 24 (17)23 (14) 23 (16)

Proposed 2,200 SF Fast-Food
Restaurant with Drive-Through

WENDY'S RESTAURANT



Sheet:

Date:

Project No:

Ref:

Checked:
119424001

7/24/24

MLB

JWG
Civil Engineers, Surveyors, and Landscape Architects

466 Erlanger Road Erlanger, Kentucky 41018

Ph Erlanger (859)727-3293
www.vioxinc.com

215B Main Street Milford, Ohio 45150 
Ph Milford (513)576-1000

MT. ZION ROAD/LAKESIDE DRIVE
FAST-FOOD DEVELOPMENT

BOONE COUNTY, KENTUCKY

2023 BASE VOLUMES  AM(PM) EXHIBIT 1
TRAFFIC IMPACT STUDY

27 (27)
627 (733)
0 (1)

1 
(1

)
0 

(0
)

0 
(1

)

28
 (9

6)
0 

(0
)

26
 (1

10
)

26 (81)
625 (731)

3 (1)

Mt. Zion Road (KY-536)

Be
rb

er
ic

h 
D

riv
e

La
ke

si
de

 D
riv

e

Kr
og

er
 A

cc
es

s

17
 (3

8)

D
em

ia
 W

ay

637 (775)
16 (19)

40 (119)
639 (699)

15
 (6

2)

656 (830) 651 (842)



Sheet:

Date:

Project No:

Ref:

Checked:
119424001

7/24/24

MLB

JWG
Civil Engineers, Surveyors, and Landscape Architects

466 Erlanger Road Erlanger, Kentucky 41018

Ph Erlanger (859)727-3293
www.vioxinc.com

215B Main Street Milford, Ohio 45150 
Ph Milford (513)576-1000

MT. ZION ROAD/LAKESIDE DRIVE
FAST-FOOD DEVELOPMENT

BOONE COUNTY, KENTUCKY

2025 NO BUILD VOLUMES  AM(PM) EXHIBIT 2
TRAFFIC IMPACT STUDY

27 (27)
621 (734)
49 (39)

47
 (3

2)
0 

(0
)

47
 (3

7)

28
 (9

6)
0 

(0
)

26
 (1

10
)

26 (82)
621 (734)

50 (36)

Mt. Zion Road (KY-536)

Be
rb

er
ic

h 
D

riv
e

La
ke

si
de

 D
riv

e

Kr
og

er
 A

cc
es

s

17
 (3

8)

D
em

ia
 W

ay

680 (814)
16 (19)

40 (119)
682 (737)

15
 (6

3)

696 (862) 694 (881)



Sheet:

Date:

Project No:

Ref:

Checked:
119424001

7/24/24

MLB

JWG
Civil Engineers, Surveyors, and Landscape Architects

466 Erlanger Road Erlanger, Kentucky 41018

Ph Erlanger (859)727-3293
www.vioxinc.com

215B Main Street Milford, Ohio 45150 
Ph Milford (513)576-1000

MT. ZION ROAD/LAKESIDE DRIVE

BOONE COUNTY, KENTUCKY

2025 BUILD VOLUMES  AM(PM) EXHIBIT 3
TRAFFIC IMPACT STUDY

28 (27)
596 (713)
98 (77)

93
 (6

3)
0 

(0
)

94
 (7

3)

28
 (9

6)
0 

(0
)

26
 (1

10
)

26 (82)
598 (715)

97 (71)

Mt. Zion Road (KY-536)

Be
rb

er
ic

h 
D

riv
e

La
ke

si
de

 D
riv

e

Kr
og

er
 A

cc
es

s

17
 (3

8)

D
em

ia
 W

ay

704 (830)
16 (19)

40 (119)
706 (754)

16
 (6

3)

717 (872) 718 (898)

Proposed 2,200 SF Fast-Food
Restaurant with Drive-Through

Proposed Fast-Food Restaurant with Drive-Through
Per ITE Land Use 934, the estimated number of trips generated by a
2,200 SF fast-food restaurant with a drive-through is 98 AM trips (50 enter,
48 exit) and 73 PM trips (38 enter, 35 exit) with pass-by trip reduction
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Proposed Fast-Food Restaurant with Drive-Through
Per ITE Land Use 934, the estimated number of trips generated by a
2,200 SF fast-food restaurant with a drive-through is 98 AM trips (50 enter,
48 exit) and 73 PM trips (38 enter, 35 exit) with pass-by trip reduction
rates of 50% and 55%, respectively.  Entering and exiting distributions are
51%/49% for AM peak hour and 52%/48% for PM peak hour.  As a
conservative estimate, it was assumed that this development would
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Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/29/2024

2023 Base AM PH 7:30-8:30 Synchro 11 Report

JWG Page 1

Lane Group EBL EBT EBR WBT NBT SBT SBR

Lane Group Flow (vph) 28 679 3 711 1 28 30

v/c Ratio 0.05 0.17 0.00 0.28 0.01 0.24 0.16

Control Delay 2.6 2.4 0.0 6.4 53.0 59.0 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.6 2.4 0.0 6.4 53.0 59.0 4.2

Queue Length 50th (ft) 4 35 0 111 1 22 0

Queue Length 95th (ft) 9 45 0 142 7 54 7

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130

Base Capacity (vph) 704 4100 1376 2569 647 643 742

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.17 0.00 0.28 0.00 0.04 0.04

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/29/2024

2023 Base AM PH 7:30-8:30 Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 26 625 3 0 627 27 1 0 0 26 0 28

Future Volume (veh/h) 26 625 3 0 627 27 1 0 0 26 0 28

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1856 1900 1826

Adj Flow Rate, veh/h 28 679 3 0 682 29 1 0 0 28 0 30

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 3 0 5

Cap, veh/h 608 3994 1311 607 2359 100 140 0 0 169 0 111

Arrive On Green 0.05 0.81 0.81 0.00 0.71 0.71 0.07 0.00 0.00 0.07 0.00 0.07

Sat Flow, veh/h 1753 4904 1610 1810 3335 142 1116 0 0 1519 0 1547

Grp Volume(v), veh/h 28 679 3 0 349 362 1 0 0 28 0 30

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1771 1116 0 0 1519 0 1547

Q Serve(g_s), s 0.4 3.6 0.0 0.0 9.0 9.0 0.1 0.0 0.0 0.0 0.0 2.2

Cycle Q Clear(g_c), s 0.4 3.6 0.0 0.0 9.0 9.0 1.8 0.0 0.0 1.8 0.0 2.2

Prop In Lane 1.00 1.00 1.00 0.08 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 608 3994 1311 607 1207 1252 140 0 0 169 0 111

V/C Ratio(X) 0.05 0.17 0.00 0.00 0.29 0.29 0.01 0.00 0.00 0.17 0.00 0.27

Avail Cap(c_a), veh/h 811 3994 1311 941 1207 1252 682 0 0 726 0 709

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 0.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.6 2.4 2.1 0.0 6.5 6.5 53.5 0.0 0.0 52.6 0.0 52.8

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.6 0.6 0.0 0.0 0.0 0.5 0.0 1.3

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 0.7 0.0 0.0 2.9 3.0 0.0 0.0 0.0 0.8 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 3.7 2.5 2.1 0.0 7.1 7.1 53.5 0.0 0.0 53.1 0.0 54.1

LnGrp LOS A A A A A A D A A D A D

Approach Vol, veh/h 710 711 1 58

Approach Delay, s/veh 2.5 7.1 53.5 53.6

Approach LOS A A D D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 16.0 0.0 104.2 16.0 12.9 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 3.8 0.0 5.6 4.2 2.4 11.0

Green Ext Time (p_c), s 0.0 0.0 4.9 0.2 0.0 4.4

Intersection Summary

HCM 6th Ctrl Delay 6.7

HCM 6th LOS A

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/29/2024

2023 Base AM PH 7:30-8:30 Synchro 11 Report

JWG Page 3

Intersection

Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 0 1 0 0 3

Future Vol, veh/h 0 0 1 0 0 3

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, % 0 0 2 2 0 0

Mvmt Flow 0 0 1 0 0 3

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 4 1 0 - 1 0

          Stage 1 1 - - - - -

          Stage 2 3 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 1023 1090 - 0 1635 -

          Stage 1 1028 - - 0 - -

          Stage 2 1025 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1023 1090 - - 1635 -

Mov Cap-2 Maneuver 1023 - - - - -

          Stage 1 1028 - - - - -

          Stage 2 1025 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 0 0 0

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - - 1635 -

HCM Lane V/C Ratio - - - -

HCM Control Delay (s) - 0 0 -

HCM Lane LOS - A A -

HCM 95th %tile Q(veh) - - 0 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/29/2024

2023 Base AM PH 7:30-8:30 Synchro 11 Report

JWG Page 4

Intersection

Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 637 16 0 656 0 17

Future Vol, veh/h 637 16 0 656 0 17

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 13 0 7 0 9

Mvmt Flow 692 17 0 713 0 18

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 355

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 532

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 532

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 12

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 532 - - -

HCM Lane V/C Ratio 0.035 - - -

HCM Control Delay (s) 12 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.1 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/29/2024

2023 Base AM PH 7:30-8:30 Synchro 11 Report
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 651 639 40 0 15

Future Vol, veh/h 0 651 639 40 0 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 708 695 43 0 16

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 369

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 547

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 547

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 11.8

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 547

HCM Lane V/C Ratio - - - 0.03

HCM Control Delay (s) - - - 11.8

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.1



Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2025 No Build AM 7:30-8:30 AM PH Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 28 675 54 53 704 102 28 30

v/c Ratio 0.05 0.20 0.05 0.08 0.29 0.55 0.26 0.16

Control Delay 3.2 7.6 1.3 3.3 7.2 36.4 59.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.2 7.6 1.3 3.3 7.2 36.4 59.5 3.7

Queue Length 50th (ft) 4 68 0 7 109 32 22 0

Queue Length 95th (ft) 11 95 11 17 155 91 54 7

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 715 3364 1141 763 2428 682 545 715

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.20 0.05 0.07 0.29 0.15 0.05 0.04

Intersection Summary



HCM 6th Signalized Intersection Summary
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2025 No Build AM 7:30-8:30 AM PH Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 26 621 50 49 621 27 47 0 47 26 0 28

Future Volume (veh/h) 26 621 50 49 621 27 47 0 47 26 0 28

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1856 1900 1826

Adj Flow Rate, veh/h 28 675 54 53 675 29 51 0 51 28 0 30

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 3 0 5

Cap, veh/h 591 3285 1079 636 2293 98 99 11 66 173 0 149

Arrive On Green 0.05 0.67 0.67 0.07 0.69 0.69 0.10 0.00 0.10 0.10 0.00 0.10

Sat Flow, veh/h 1753 4904 1610 1810 3334 143 572 110 683 1192 0 1547

Grp Volume(v), veh/h 28 675 54 53 345 359 102 0 0 28 0 30

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1770 1365 0 0 1192 0 1547

Q Serve(g_s), s 0.6 6.5 1.4 1.0 9.8 9.8 6.5 0.0 0.0 0.0 0.0 2.2

Cycle Q Clear(g_c), s 0.6 6.5 1.4 1.0 9.8 9.8 9.3 0.0 0.0 2.8 0.0 2.2

Prop In Lane 1.00 1.00 1.00 0.08 0.50 0.50 1.00 1.00

Lane Grp Cap(c), veh/h 591 3285 1079 636 1174 1218 175 0 0 173 0 149

V/C Ratio(X) 0.05 0.21 0.05 0.08 0.29 0.29 0.58 0.00 0.00 0.16 0.00 0.20

Avail Cap(c_a), veh/h 787 3285 1079 840 1174 1218 699 0 0 654 0 690

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.2 7.8 7.0 4.6 7.6 7.6 54.9 0.0 0.0 51.7 0.0 51.5

Incr Delay (d2), s/veh 0.0 0.1 0.1 0.1 0.6 0.6 3.0 0.0 0.0 0.4 0.0 0.7

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 0.2 2.1 0.5 0.3 3.3 3.4 3.3 0.0 0.0 0.8 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.2 7.9 7.1 4.6 8.2 8.2 58.0 0.0 0.0 52.2 0.0 52.1

LnGrp LOS A A A A A A E A A D A D

Approach Vol, veh/h 757 757 102 58

Approach Delay, s/veh 7.8 7.9 58.0 52.1

Approach LOS A A E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 19.3 15.2 89.1 19.3 13.0 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 11.3 3.0 8.5 4.8 2.6 11.8

Green Ext Time (p_c), s 0.7 0.1 5.1 0.3 0.0 4.4

Intersection Summary

HCM 6th Ctrl Delay 12.4

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC
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Intersection

Int Delay, s/veh 7.8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 93 1 0 96 3

Future Vol, veh/h 0 93 1 0 96 3

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, % 0 0 2 2 0 0

Mvmt Flow 0 101 1 0 104 3

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 212 1 0 - 1 0

          Stage 1 1 - - - - -

          Stage 2 211 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 781 1090 - 0 1635 -

          Stage 1 1028 - - 0 - -

          Stage 2 829 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 731 1090 - - 1635 -

Mov Cap-2 Maneuver 731 - - - - -

          Stage 1 1028 - - - - -

          Stage 2 776 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.6 0 7.1

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 1090 1635 -

HCM Lane V/C Ratio - 0.093 0.064 -

HCM Control Delay (s) - 8.6 7.4 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.3 0.2 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/26/2024

2025 No Build AM 7:30-8:30 AM PH Synchro 11 Report

JWG Page 4

Intersection

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 680 16 0 696 0 17

Future Vol, veh/h 680 16 0 696 0 17

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 13 0 7 0 9

Mvmt Flow 739 17 0 757 0 18

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 378

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 514

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 514

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 12.3

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 514 - - -

HCM Lane V/C Ratio 0.036 - - -

HCM Control Delay (s) 12.3 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.1 - - -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 694 682 40 0 15

Future Vol, veh/h 0 694 682 40 0 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 754 741 43 0 16

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 392

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 527

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 527

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 12

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 527

HCM Lane V/C Ratio - - - 0.031

HCM Control Delay (s) - - - 12

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.1
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Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 28 650 105 107 678 203 28 30

v/c Ratio 0.05 0.21 0.10 0.18 0.30 0.79 0.20 0.11

Control Delay 5.6 11.3 2.6 6.0 10.2 59.4 53.0 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.6 11.3 2.6 6.0 10.2 59.4 53.0 2.0

Queue Length 50th (ft) 5 82 1 21 131 121 22 0

Queue Length 95th (ft) 17 122 27 48 198 211 52 5

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 688 3050 1053 714 2294 645 419 675

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.21 0.10 0.15 0.30 0.31 0.07 0.04

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 26 598 97 98 596 28 93 0 94 26 0 28

Future Volume (veh/h) 26 598 97 98 596 28 93 0 94 26 0 28

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1856 1900 1826

Adj Flow Rate, veh/h 28 650 105 107 648 30 101 0 102 28 0 30

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 3 0 5

Cap, veh/h 541 2966 974 576 2090 97 149 7 118 228 0 266

Arrive On Green 0.05 0.60 0.60 0.07 0.63 0.63 0.17 0.00 0.17 0.17 0.00 0.17

Sat Flow, veh/h 1753 4904 1610 1810 3321 154 639 44 689 1017 0 1547

Grp Volume(v), veh/h 28 650 105 107 333 345 203 0 0 28 0 30

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1769 1371 0 0 1017 0 1547

Q Serve(g_s), s 0.8 8.2 3.7 2.8 12.2 12.2 16.6 0.0 0.0 0.0 0.0 2.2

Cycle Q Clear(g_c), s 0.8 8.2 3.7 2.8 12.2 12.2 19.9 0.0 0.0 3.4 0.0 2.2

Prop In Lane 1.00 1.00 1.00 0.09 0.50 0.50 1.00 1.00

Lane Grp Cap(c), veh/h 541 2966 974 576 1074 1113 275 0 0 228 0 266

V/C Ratio(X) 0.05 0.22 0.11 0.19 0.31 0.31 0.74 0.00 0.00 0.12 0.00 0.11

Avail Cap(c_a), veh/h 716 2966 974 743 1074 1113 626 0 0 535 0 628

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.6 12.2 11.3 7.8 11.6 11.6 55.6 0.0 0.0 48.0 0.0 47.5

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.2 0.8 0.7 3.9 0.0 0.0 0.2 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 0.3 2.9 1.3 1.0 4.5 4.7 7.1 0.0 0.0 0.8 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8.6 12.4 11.6 8.0 12.3 12.3 59.5 0.0 0.0 48.2 0.0 47.7

LnGrp LOS A B B A B B E A A D A D

Approach Vol, veh/h 783 785 203 58

Approach Delay, s/veh 12.1 11.7 59.5 47.9

Approach LOS B B E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 30.7 16.6 88.4 30.7 13.3 91.7

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 21.9 4.8 10.2 5.4 2.8 14.2

Green Ext Time (p_c), s 1.4 0.2 5.0 0.3 0.0 4.2

Intersection Summary

HCM 6th Ctrl Delay 18.4

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 4.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 93 94 0 96 99

Future Vol, veh/h 0 93 94 0 96 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 92 92 92 92 92 92

Heavy Vehicles, % 0 0 2 2 0 0

Mvmt Flow 0 101 102 0 104 108

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 418 102 0 - 102 0

          Stage 1 102 - - - - -

          Stage 2 316 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 595 959 - 0 1503 -

          Stage 1 927 - - 0 - -

          Stage 2 744 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 551 959 - - 1503 -

Mov Cap-2 Maneuver 551 - - - - -

          Stage 1 927 - - - - -

          Stage 2 689 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 9.2 0 3.7

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 959 1503 -

HCM Lane V/C Ratio - 0.105 0.069 -

HCM Control Delay (s) - 9.2 7.6 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.4 0.2 -
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Intersection

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 704 16 0 717 0 17

Future Vol, veh/h 704 16 0 717 0 17

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 13 0 7 0 9

Mvmt Flow 765 17 0 779 0 18

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 391

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 504

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 504

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 12.4

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 504 - - -

HCM Lane V/C Ratio 0.037 - - -

HCM Control Delay (s) 12.4 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.1 - - -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 718 706 40 0 16

Future Vol, veh/h 0 718 706 40 0 16

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 780 767 43 0 17

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 405

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 516

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 516

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 12.2

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 516

HCM Lane V/C Ratio - - - 0.034

HCM Control Delay (s) - - - 12.2

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.1
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Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 29 770 55 53 803 102 28 30

v/c Ratio 0.05 0.23 0.05 0.09 0.33 0.55 0.26 0.16

Control Delay 3.2 7.8 1.4 3.3 7.5 36.4 59.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.2 7.8 1.4 3.3 7.5 36.4 59.5 3.7

Queue Length 50th (ft) 4 80 0 7 130 32 22 0

Queue Length 95th (ft) 11 110 11 17 182 91 54 7

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 667 3364 1141 718 2428 682 545 715

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.23 0.05 0.07 0.33 0.15 0.05 0.04

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2035 No Build AM 7:30-8:30 AM PH Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 27 708 51 49 709 29 47 0 47 26 0 28

Future Volume (veh/h) 27 708 51 49 709 29 47 0 47 26 0 28

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1856 1900 1826

Adj Flow Rate, veh/h 29 770 55 53 771 32 51 0 51 28 0 30

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 3 0 5

Cap, veh/h 543 3287 1079 591 2294 95 99 11 66 173 0 149

Arrive On Green 0.05 0.67 0.67 0.07 0.69 0.69 0.10 0.00 0.10 0.10 0.00 0.10

Sat Flow, veh/h 1753 4904 1610 1810 3339 139 572 110 682 1192 0 1547

Grp Volume(v), veh/h 29 770 55 53 394 409 102 0 0 28 0 30

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1771 1365 0 0 1192 0 1547

Q Serve(g_s), s 0.6 7.6 1.4 1.0 11.6 11.6 6.5 0.0 0.0 0.0 0.0 2.2

Cycle Q Clear(g_c), s 0.6 7.6 1.4 1.0 11.6 11.6 9.3 0.0 0.0 2.8 0.0 2.2

Prop In Lane 1.00 1.00 1.00 0.08 0.50 0.50 1.00 1.00

Lane Grp Cap(c), veh/h 543 3287 1079 591 1172 1217 175 0 0 173 0 149

V/C Ratio(X) 0.05 0.23 0.05 0.09 0.34 0.34 0.58 0.00 0.00 0.16 0.00 0.20

Avail Cap(c_a), veh/h 737 3287 1079 795 1172 1217 698 0 0 653 0 689

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.3 8.0 7.0 4.6 7.9 7.9 55.0 0.0 0.0 51.8 0.0 51.5

Incr Delay (d2), s/veh 0.0 0.2 0.1 0.1 0.8 0.7 3.0 0.0 0.0 0.4 0.0 0.7

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 0.2 2.4 0.5 0.3 3.9 4.1 3.3 0.0 0.0 0.8 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.3 8.1 7.1 4.7 8.7 8.6 58.0 0.0 0.0 52.2 0.0 52.2

LnGrp LOS A A A A A A E A A D A D

Approach Vol, veh/h 854 856 102 58

Approach Delay, s/veh 8.0 8.4 58.0 52.2

Approach LOS A A E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 19.3 15.2 89.2 19.3 13.1 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 11.3 3.0 9.6 4.8 2.6 13.6

Green Ext Time (p_c), s 0.7 0.1 5.9 0.3 0.0 5.2

Intersection Summary

HCM 6th Ctrl Delay 12.3

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/26/2024

2035 No Build AM 7:30-8:30 AM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 7.9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 93 1 0 96 0

Future Vol, veh/h 0 93 1 0 96 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, % 0 0 2 2 0 0

Mvmt Flow 0 101 1 0 104 0

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 209 1 0 - 1 0

          Stage 1 1 - - - - -

          Stage 2 208 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 784 1090 - 0 1635 -

          Stage 1 1028 - - 0 - -

          Stage 2 832 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 734 1090 - - 1635 -

Mov Cap-2 Maneuver 734 - - - - -

          Stage 1 1028 - - - - -

          Stage 2 779 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.6 0 7.4

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 1090 1635 -

HCM Lane V/C Ratio - 0.093 0.064 -

HCM Control Delay (s) - 8.6 7.4 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.3 0.2 -



HCM 6th TWSC
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Intersection

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 769 16 0 791 0 17

Future Vol, veh/h 769 16 0 791 0 17

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 13 0 7 0 9

Mvmt Flow 836 17 0 860 0 18

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 427

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 478

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 478

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 12.8

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 478 - - -

HCM Lane V/C Ratio 0.039 - - -

HCM Control Delay (s) 12.8 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.1 - - -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 781 772 40 0 15

Future Vol, veh/h 0 781 772 40 0 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 849 839 43 0 16

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 441

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 487

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 487

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 12.6

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 487

HCM Lane V/C Ratio - - - 0.033

HCM Control Delay (s) - - - 12.6

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.1
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Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 29 745 107 107 775 203 28 40

v/c Ratio 0.06 0.24 0.10 0.20 0.34 0.79 0.20 0.15

Control Delay 5.6 11.5 3.4 6.1 10.7 59.4 53.0 5.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.6 11.5 3.4 6.1 10.7 59.4 53.0 5.9

Queue Length 50th (ft) 6 96 5 21 155 121 22 0

Queue Length 95th (ft) 17 141 33 48 232 211 52 17

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 640 3050 1049 671 2298 645 419 675

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.24 0.10 0.16 0.34 0.31 0.07 0.06

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2035 Build AM 7:30-8:30 AM PH Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 27 685 98 98 684 29 93 0 94 26 0 37

Future Volume (veh/h) 27 685 98 98 684 29 93 0 94 26 0 37

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1856 1900 1826

Adj Flow Rate, veh/h 29 745 107 107 743 32 101 0 102 28 0 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 3 0 5

Cap, veh/h 496 2965 973 535 2093 90 149 8 118 228 0 266

Arrive On Green 0.05 0.60 0.60 0.07 0.63 0.63 0.17 0.00 0.17 0.17 0.00 0.17

Sat Flow, veh/h 1753 4904 1610 1810 3333 144 636 44 686 1017 0 1547

Grp Volume(v), veh/h 29 745 107 107 380 395 203 0 0 28 0 40

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1770 1366 0 0 1017 0 1547

Q Serve(g_s), s 0.8 9.6 3.8 2.8 14.5 14.5 16.6 0.0 0.0 0.0 0.0 3.0

Cycle Q Clear(g_c), s 0.8 9.6 3.8 2.8 14.5 14.5 20.0 0.0 0.0 3.4 0.0 3.0

Prop In Lane 1.00 1.00 1.00 0.08 0.50 0.50 1.00 1.00

Lane Grp Cap(c), veh/h 496 2965 973 535 1071 1112 275 0 0 228 0 266

V/C Ratio(X) 0.06 0.25 0.11 0.20 0.35 0.36 0.74 0.00 0.00 0.12 0.00 0.15

Avail Cap(c_a), veh/h 668 2965 973 701 1071 1112 623 0 0 535 0 628

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.8 12.5 11.4 7.9 12.1 12.1 55.6 0.0 0.0 47.9 0.0 47.8

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.2 0.9 0.9 3.9 0.0 0.0 0.2 0.0 0.3

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 0.3 3.4 1.4 1.0 5.4 5.6 7.1 0.0 0.0 0.8 0.0 1.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8.8 12.7 11.6 8.1 13.0 13.0 59.5 0.0 0.0 48.2 0.0 48.0

LnGrp LOS A B B A B B E A A D A D

Approach Vol, veh/h 881 882 203 68

Approach Delay, s/veh 12.5 12.4 59.5 48.1

Approach LOS B B E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 30.8 16.6 88.4 30.8 13.5 91.6

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 22.0 4.8 11.6 5.4 2.8 16.5

Green Ext Time (p_c), s 1.4 0.2 5.9 0.3 0.0 5.0

Intersection Summary

HCM 6th Ctrl Delay 18.3

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 4.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 93 94 0 96 96

Future Vol, veh/h 0 93 94 0 96 96

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, % 0 0 0 0 0 0

Mvmt Flow 0 101 102 0 104 104

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 414 102 0 - 102 0

          Stage 1 102 - - - - -

          Stage 2 312 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 599 959 - 0 1503 -

          Stage 1 927 - - 0 - -

          Stage 2 747 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 555 959 - - 1503 -

Mov Cap-2 Maneuver 555 - - - - -

          Stage 1 927 - - - - -

          Stage 2 692 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 9.2 0 3.8

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 959 1503 -

HCM Lane V/C Ratio - 0.105 0.069 -

HCM Control Delay (s) - 9.2 7.6 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.4 0.2 -
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Intersection

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 793 16 0 814 0 17

Future Vol, veh/h 793 16 0 814 0 17

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 13 0 7 0 9

Mvmt Flow 862 17 0 885 0 18

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 440

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 468

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 468

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 468 - - -

HCM Lane V/C Ratio 0.039 - - -

HCM Control Delay (s) 13 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.1 - - -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 805 796 40 0 15

Future Vol, veh/h 0 805 796 40 0 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 875 865 43 0 16

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 454

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 476

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 476

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 12.8

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 476

HCM Lane V/C Ratio - - - 0.034

HCM Control Delay (s) - - - 12.8

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.1
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Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 88 795 1 1 826 2 120 104

v/c Ratio 0.18 0.22 0.00 0.00 0.38 0.01 0.69 0.36

Control Delay 5.4 6.4 0.0 5.0 12.0 0.0 75.4 12.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.4 6.4 0.0 5.0 12.0 0.0 75.4 12.7

Queue Length 50th (ft) 16 59 0 0 162 0 99 0

Queue Length 95th (ft) 36 141 0 2 232 0 168 53

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 581 3604 1218 688 2162 688 568 698

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.22 0.00 0.00 0.38 0.00 0.21 0.15

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/29/2024
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JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 81 731 1 1 733 27 1 0 1 110 0 96

Future Volume (veh/h) 81 731 1 1 733 27 1 0 1 110 0 96

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1811 1900 1811

Adj Flow Rate, veh/h 88 795 1 1 797 29 1 0 1 120 0 104

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 6 0 6

Cap, veh/h 520 3451 1133 498 2131 78 57 13 30 204 0 216

Arrive On Green 0.07 0.70 0.70 0.00 0.63 0.63 0.14 0.00 0.14 0.14 0.00 0.14

Sat Flow, veh/h 1753 4904 1610 1810 3359 122 119 92 211 1070 0 1535

Grp Volume(v), veh/h 88 795 1 1 405 421 2 0 0 120 0 104

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1774 422 0 0 1070 0 1535

Q Serve(g_s), s 2.0 7.7 0.0 0.0 15.2 15.2 0.0 0.0 0.0 0.0 0.0 8.4

Cycle Q Clear(g_c), s 2.0 7.7 0.0 0.0 15.2 15.2 15.8 0.0 0.0 15.7 0.0 8.4

Prop In Lane 1.00 1.00 1.00 0.07 0.50 0.50 1.00 1.00

Lane Grp Cap(c), veh/h 520 3451 1133 498 1083 1126 100 0 0 204 0 216

V/C Ratio(X) 0.17 0.23 0.00 0.00 0.37 0.37 0.02 0.00 0.00 0.59 0.00 0.48

Avail Cap(c_a), veh/h 656 3451 1133 795 1083 1126 491 0 0 594 0 631

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 6.8 7.0 5.9 8.8 11.7 11.7 50.2 0.0 0.0 56.2 0.0 53.1

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.0 1.0 1.0 0.1 0.0 0.0 2.7 0.0 1.7

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 0.6 2.4 0.0 0.0 5.6 5.8 0.1 0.0 0.0 4.2 0.0 3.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 6.9 7.2 5.9 8.8 12.7 12.7 50.3 0.0 0.0 58.9 0.0 54.7

LnGrp LOS A A A A B B D A A E A D

Approach Vol, veh/h 884 827 2 224

Approach Delay, s/veh 7.1 12.7 50.3 57.0

Approach LOS A B D E

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 26.2 7.2 100.6 26.2 16.4 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 17.8 2.0 9.7 17.7 4.0 17.2

Green Ext Time (p_c), s 0.0 0.0 6.0 1.1 0.2 5.4

Intersection Summary

HCM 6th Ctrl Delay 15.3

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/29/2024

2023 Base PM PH 4:30-5:30 Synchro 11 Report

JWG Page 3

Intersection

Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 0 2 0 0 2

Future Vol, veh/h 0 0 2 0 0 2

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, % 0 0 2 2 0 0

Mvmt Flow 0 0 2 0 0 2

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 4 2 0 - 2 0

          Stage 1 2 - - - - -

          Stage 2 2 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 1023 1088 - 0 1634 -

          Stage 1 1026 - - 0 - -

          Stage 2 1026 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1023 1088 - - 1634 -

Mov Cap-2 Maneuver 1023 - - - - -

          Stage 1 1026 - - - - -

          Stage 2 1026 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 0 0 0

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - - 1634 -

HCM Lane V/C Ratio - - - -

HCM Control Delay (s) - 0 0 -

HCM Lane LOS - A A -

HCM 95th %tile Q(veh) - - 0 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/29/2024

2023 Base PM PH 4:30-5:30 Synchro 11 Report

JWG Page 4

Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 775 19 0 830 0 38

Future Vol, veh/h 775 19 0 830 0 38

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 11 0 7 0 9

Mvmt Flow 842 21 0 902 0 41

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 432

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 474

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 474

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13.3

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 474 - - -

HCM Lane V/C Ratio 0.087 - - -

HCM Control Delay (s) 13.3 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.3 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/29/2024

2023 Base PM PH 4:30-5:30 Synchro 11 Report

JWG Page 5

Intersection

Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 842 699 119 0 62

Future Vol, veh/h 0 842 699 119 0 62

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 915 760 129 0 67

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 445

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 483

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 483

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 13.7

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 483

HCM Lane V/C Ratio - - - 0.14

HCM Control Delay (s) - - - 13.7

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.5



Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2025 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 1

Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 89 798 39 42 827 75 120 104

v/c Ratio 0.19 0.25 0.04 0.08 0.39 0.33 0.68 0.36

Control Delay 5.8 10.3 0.7 5.2 12.3 20.2 74.1 12.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.8 10.3 0.7 5.2 12.3 20.2 74.1 12.4

Queue Length 50th (ft) 17 102 0 8 164 11 100 0

Queue Length 95th (ft) 38 144 5 21 238 57 168 52

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 590 3217 1094 681 2151 587 556 695

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.25 0.04 0.06 0.38 0.13 0.22 0.15

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2025 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 82 734 36 39 734 27 32 0 37 110 0 96

Future Volume (veh/h) 82 734 36 39 734 27 32 0 37 110 0 96

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1811 1900 1811

Adj Flow Rate, veh/h 89 798 39 42 798 29 35 0 40 120 0 104

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 6 0 6

Cap, veh/h 491 3045 1000 521 2046 74 71 13 53 218 0 268

Arrive On Green 0.07 0.62 0.62 0.06 0.61 0.61 0.17 0.00 0.17 0.17 0.00 0.17

Sat Flow, veh/h 1753 4904 1610 1810 3359 122 189 76 303 954 0 1535

Grp Volume(v), veh/h 89 798 39 42 405 422 75 0 0 120 0 104

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1774 567 0 0 954 0 1535

Q Serve(g_s), s 2.4 10.3 1.3 1.1 17.0 17.0 4.3 0.0 0.0 0.0 0.0 8.4

Cycle Q Clear(g_c), s 2.4 10.3 1.3 1.1 17.0 17.0 21.9 0.0 0.0 17.6 0.0 8.4

Prop In Lane 1.00 1.00 1.00 0.07 0.47 0.53 1.00 1.00

Lane Grp Cap(c), veh/h 491 3045 1000 521 1040 1081 137 0 0 218 0 268

V/C Ratio(X) 0.18 0.26 0.04 0.08 0.39 0.39 0.55 0.00 0.00 0.55 0.00 0.39

Avail Cap(c_a), veh/h 621 3045 1000 706 1040 1081 458 0 0 524 0 606

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.8 12.0 10.3 8.2 14.0 14.0 58.2 0.0 0.0 54.8 0.0 51.0

Incr Delay (d2), s/veh 0.2 0.2 0.1 0.1 1.1 1.1 3.4 0.0 0.0 2.2 0.0 0.9

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 0.9 3.6 0.5 0.4 6.5 6.7 2.8 0.0 0.0 4.2 0.0 3.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 9.0 12.2 10.3 8.3 15.1 15.0 61.6 0.0 0.0 57.0 0.0 51.9

LnGrp LOS A B B A B B E A A E A D

Approach Vol, veh/h 926 869 75 224

Approach Delay, s/veh 11.8 14.7 61.6 54.6

Approach LOS B B E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 31.7 14.8 92.9 31.7 16.5 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 23.9 3.1 12.3 19.6 4.4 19.0

Green Ext Time (p_c), s 0.4 0.1 6.1 1.1 0.2 5.4

Intersection Summary

HCM 6th Ctrl Delay 19.4

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/26/2024

2025 No Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 7.7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 67 2 0 73 2

Future Vol, veh/h 0 67 2 0 73 2

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, % 0 0 2 2 0 0

Mvmt Flow 0 73 2 0 79 2

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 162 2 0 - 2 0

          Stage 1 2 - - - - -

          Stage 2 160 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 834 1088 - 0 1634 -

          Stage 1 1026 - - 0 - -

          Stage 2 874 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 794 1088 - - 1634 -

Mov Cap-2 Maneuver 794 - - - - -

          Stage 1 1026 - - - - -

          Stage 2 832 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.5 0 7.1

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 1088 1634 -

HCM Lane V/C Ratio - 0.067 0.049 -

HCM Control Delay (s) - 8.5 7.3 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.2 0.2 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/26/2024

2025 No Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 814 19 0 862 0 38

Future Vol, veh/h 814 19 0 862 0 38

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 11 0 7 0 9

Mvmt Flow 885 21 0 937 0 41

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 453

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 459

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 459

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13.6

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 459 - - -

HCM Lane V/C Ratio 0.09 - - -

HCM Control Delay (s) 13.6 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.3 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/26/2024

2025 No Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 881 737 119 0 63

Future Vol, veh/h 0 881 737 119 0 63

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 958 801 129 0 68

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 465

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 468

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 468

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 14

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 468

HCM Lane V/C Ratio - - - 0.146

HCM Control Delay (s) - - - 14

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.5



Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2025 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 1

Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 89 777 77 84 804 147 120 104

v/c Ratio 0.18 0.25 0.07 0.16 0.38 0.60 0.78 0.34

Control Delay 6.2 11.7 3.4 6.0 12.9 41.4 87.9 11.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.2 11.7 3.4 6.0 12.9 41.4 87.9 11.8

Queue Length 50th (ft) 18 102 3 17 165 70 102 0

Queue Length 95th (ft) 41 147 25 39 243 143 174 51

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 599 3050 1041 670 2125 587 441 688

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.25 0.07 0.13 0.38 0.25 0.27 0.15

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2025 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 82 715 71 77 713 27 63 0 73 110 0 96

Future Volume (veh/h) 82 715 71 77 713 27 63 0 73 110 0 96

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1811 1900 1811

Adj Flow Rate, veh/h 89 777 77 84 775 29 68 0 79 120 0 104

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 6 0 6

Cap, veh/h 461 2816 925 491 1925 72 103 13 93 254 0 341

Arrive On Green 0.07 0.57 0.57 0.07 0.57 0.57 0.22 0.00 0.22 0.22 0.00 0.22

Sat Flow, veh/h 1753 4904 1610 1810 3355 126 303 57 417 924 0 1535

Grp Volume(v), veh/h 89 777 77 84 394 410 147 0 0 120 0 104

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1774 777 0 0 924 0 1535

Q Serve(g_s), s 2.9 11.9 3.2 2.6 19.0 19.0 11.9 0.0 0.0 0.0 0.0 8.4

Cycle Q Clear(g_c), s 2.9 11.9 3.2 2.6 19.0 19.0 30.0 0.0 0.0 18.1 0.0 8.4

Prop In Lane 1.00 1.00 1.00 0.07 0.46 0.54 1.00 1.00

Lane Grp Cap(c), veh/h 461 2816 925 491 979 1018 208 0 0 254 0 341

V/C Ratio(X) 0.19 0.28 0.08 0.17 0.40 0.40 0.71 0.00 0.00 0.47 0.00 0.31

Avail Cap(c_a), veh/h 582 2816 925 645 979 1018 426 0 0 455 0 571

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 11.5 15.9 14.1 10.6 17.5 17.5 61.1 0.0 0.0 51.9 0.0 48.1

Incr Delay (d2), s/veh 0.2 0.2 0.2 0.2 1.2 1.2 4.4 0.0 0.0 1.4 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 1.1 4.4 1.2 1.0 7.5 7.8 5.7 0.0 0.0 4.2 0.0 3.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 11.7 16.2 14.3 10.8 18.7 18.7 65.5 0.0 0.0 53.2 0.0 48.6

LnGrp LOS B B B B B B E A A D A D

Approach Vol, veh/h 943 888 147 224

Approach Delay, s/veh 15.6 17.9 65.5 51.1

Approach LOS B B E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 40.3 16.5 91.4 40.3 16.5 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 32.0 4.6 13.9 20.1 4.9 21.0

Green Ext Time (p_c), s 0.9 0.2 6.1 1.1 0.2 5.2

Intersection Summary

HCM 6th Ctrl Delay 23.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/26/2024

2025 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 3

Intersection

Int Delay, s/veh 4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 67 69 0 73 75

Future Vol, veh/h 0 67 69 0 73 75

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, % 0 0 2 2 0 0

Mvmt Flow 0 73 75 0 79 82

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 315 75 0 - 75 0

          Stage 1 75 - - - - -

          Stage 2 240 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 682 992 - 0 1537 -

          Stage 1 953 - - 0 - -

          Stage 2 805 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 645 992 - - 1537 -

Mov Cap-2 Maneuver 645 - - - - -

          Stage 1 953 - - - - -

          Stage 2 762 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.9 0 3.7

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 992 1537 -

HCM Lane V/C Ratio - 0.073 0.052 -

HCM Control Delay (s) - 8.9 7.5 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.2 0.2 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/26/2024

2025 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 4

Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 830 19 0 872 0 38

Future Vol, veh/h 830 19 0 872 0 38

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 11 0 7 0 9

Mvmt Flow 902 21 0 948 0 41

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 462

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 453

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 453

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13.7

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 453 - - -

HCM Lane V/C Ratio 0.091 - - -

HCM Control Delay (s) 13.7 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.3 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/26/2024

2025 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 5

Intersection

Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 898 754 119 0 63

Future Vol, veh/h 0 898 754 119 0 63

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 976 820 129 0 68

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 475

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 460

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 460

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 14.2

HCM LOS B

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 460

HCM Lane V/C Ratio - - - 0.149

HCM Control Delay (s) - - - 14.2

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0.5



Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/30/2024

2035 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 1

Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 97 909 39 42 939 75 120 126

v/c Ratio 0.23 0.28 0.04 0.09 0.44 0.33 0.68 0.41

Control Delay 6.1 10.6 0.7 5.3 13.0 20.2 74.1 12.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.1 10.6 0.7 5.3 13.0 20.2 74.1 12.1

Queue Length 50th (ft) 18 119 0 8 196 11 100 0

Queue Length 95th (ft) 41 167 5 21 281 57 168 57

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 545 3217 1094 635 2153 587 556 708

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.28 0.04 0.07 0.44 0.13 0.22 0.18

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/30/2024

2035 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 89 836 36 39 837 27 32 0 37 110 0 116

Future Volume (veh/h) 89 836 36 39 837 27 32 0 37 110 0 116

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1811 1900 1811

Adj Flow Rate, veh/h 97 909 39 42 910 29 35 0 40 120 0 126

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 6 0 6

Cap, veh/h 447 3045 1000 477 2054 65 71 13 53 218 0 268

Arrive On Green 0.07 0.62 0.62 0.06 0.61 0.61 0.17 0.00 0.17 0.17 0.00 0.17

Sat Flow, veh/h 1753 4904 1610 1810 3376 108 188 76 301 954 0 1535

Grp Volume(v), veh/h 97 909 39 42 460 479 75 0 0 120 0 126

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1777 565 0 0 954 0 1535

Q Serve(g_s), s 2.6 12.1 1.3 1.1 20.2 20.2 4.4 0.0 0.0 0.0 0.0 10.3

Cycle Q Clear(g_c), s 2.6 12.1 1.3 1.1 20.2 20.2 22.0 0.0 0.0 17.6 0.0 10.3

Prop In Lane 1.00 1.00 1.00 0.06 0.47 0.53 1.00 1.00

Lane Grp Cap(c), veh/h 447 3045 1000 477 1038 1081 137 0 0 218 0 268

V/C Ratio(X) 0.22 0.30 0.04 0.09 0.44 0.44 0.55 0.00 0.00 0.55 0.00 0.47

Avail Cap(c_a), veh/h 575 3045 1000 662 1038 1081 453 0 0 523 0 605

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 9.4 12.3 10.3 8.4 14.7 14.7 58.2 0.0 0.0 54.8 0.0 51.8

Incr Delay (d2), s/veh 0.2 0.3 0.1 0.1 1.4 1.3 3.4 0.0 0.0 2.2 0.0 1.3

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 0.9 4.2 0.5 0.4 7.7 8.0 2.8 0.0 0.0 4.2 0.0 4.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 9.6 12.6 10.4 8.5 16.0 16.0 61.6 0.0 0.0 57.0 0.0 53.1

LnGrp LOS A B B A B B E A A E A D

Approach Vol, veh/h 1045 981 75 246

Approach Delay, s/veh 12.2 15.7 61.6 55.0

Approach LOS B B E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 31.8 14.8 93.0 31.8 16.6 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 24.0 3.1 14.1 19.6 4.6 22.2

Green Ext Time (p_c), s 0.4 0.1 7.2 1.2 0.2 6.5

Intersection Summary

HCM 6th Ctrl Delay 19.7

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/30/2024

2035 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 3

Intersection

Int Delay, s/veh 7.7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 67 2 0 73 2

Future Vol, veh/h 0 67 2 0 73 2

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, % 0 0 2 2 0 0

Mvmt Flow 0 73 2 0 79 2

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 162 2 0 - 2 0

          Stage 1 2 - - - - -

          Stage 2 160 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 834 1088 - 0 1634 -

          Stage 1 1026 - - 0 - -

          Stage 2 874 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 794 1088 - - 1634 -

Mov Cap-2 Maneuver 794 - - - - -

          Stage 1 1026 - - - - -

          Stage 2 832 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.5 0 7.1

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 1088 1634 -

HCM Lane V/C Ratio - 0.067 0.049 -

HCM Control Delay (s) - 8.5 7.3 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.2 0.2 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/30/2024

2035 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 4

Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 923 19 0 985 0 38

Future Vol, veh/h 923 19 0 985 0 38

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 11 0 7 0 9

Mvmt Flow 1003 21 0 1071 0 41

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 512

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 420

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 420

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 14.5

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 420 - - -

HCM Lane V/C Ratio 0.098 - - -

HCM Control Delay (s) 14.5 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.3 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/30/2024

2035 No Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 5

Intersection

Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 1001 835 119 0 68

Future Vol, veh/h 0 1001 835 119 0 68

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 1088 908 129 0 74

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 519

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 428

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 428

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 15.2

HCM LOS C

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 428

HCM Lane V/C Ratio - - - 0.173

HCM Control Delay (s) - - - 15.2

HCM Lane LOS - - - C

HCM 95th %tile Q(veh) - - - 0.6



Queues

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2035 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 1

Lane Group EBL EBT EBR WBL WBT NBT SBT SBR

Lane Group Flow (vph) 93 891 77 84 916 147 135 130

v/c Ratio 0.22 0.30 0.07 0.18 0.44 0.60 0.80 0.38

Control Delay 7.2 12.9 3.6 6.8 14.5 40.6 87.8 10.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.2 12.9 3.6 6.8 14.5 40.6 87.8 10.8

Queue Length 50th (ft) 20 126 3 18 206 71 116 0

Queue Length 95th (ft) 46 180 26 42 301 143 193 56

Internal Link Dist (ft) 224 305 66 353

Turn Bay Length (ft) 260 130 330

Base Capacity (vph) 540 3006 1027 612 2096 547 439 695

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.30 0.07 0.14 0.44 0.27 0.31 0.19

Intersection Summary



HCM 6th Signalized Intersection Summary

101: LAKESIDE DR/BERBERICH DR & MT. ZION RD 07/26/2024

2035 Build PM 4:30-5:30 PM PH Synchro 11 Report

JWG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 86 820 71 77 816 27 63 0 73 124 0 120

Future Volume (veh/h) 86 820 71 77 816 27 63 0 73 124 0 120

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 1841 1796 1900 1900 1796 1530 1900 1900 1900 1811 1900 1811

Adj Flow Rate, veh/h 93 891 77 84 887 29 68 0 79 135 0 130

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 4 7 0 0 7 25 0 0 0 6 0 6

Cap, veh/h 404 2757 905 438 1894 62 102 12 92 266 0 366

Arrive On Green 0.06 0.56 0.56 0.06 0.56 0.56 0.24 0.00 0.24 0.24 0.00 0.24

Sat Flow, veh/h 1753 4904 1610 1810 3373 110 281 52 386 918 0 1535

Grp Volume(v), veh/h 93 891 77 84 449 467 147 0 0 135 0 130

Grp Sat Flow(s),veh/h/ln 1753 1635 1610 1810 1706 1776 718 0 0 918 0 1535

Q Serve(g_s), s 3.2 14.7 3.3 2.8 23.7 23.7 12.4 0.0 0.0 0.0 0.0 10.7

Cycle Q Clear(g_c), s 3.2 14.7 3.3 2.8 23.7 23.7 33.2 0.0 0.0 20.8 0.0 10.7

Prop In Lane 1.00 1.00 1.00 0.06 0.46 0.54 1.00 1.00

Lane Grp Cap(c), veh/h 404 2757 905 438 958 998 206 0 0 266 0 366

V/C Ratio(X) 0.23 0.32 0.09 0.19 0.47 0.47 0.71 0.00 0.00 0.51 0.00 0.36

Avail Cap(c_a), veh/h 522 2757 905 588 958 998 387 0 0 435 0 559

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 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 13.3 17.7 15.2 11.9 19.7 19.7 62.1 0.0 0.0 51.9 0.0 48.0

Incr Delay (d2), s/veh 0.3 0.3 0.2 0.2 1.6 1.6 4.6 0.0 0.0 1.5 0.0 0.6

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 1.2 5.5 1.2 1.1 9.5 9.9 5.9 0.0 0.0 4.8 0.0 4.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.6 18.0 15.4 12.1 21.4 21.3 66.7 0.0 0.0 53.4 0.0 48.6

LnGrp LOS B B B B C C E A A D A D

Approach Vol, veh/h 1061 1000 147 265

Approach Delay, s/veh 17.5 20.6 66.7 51.0

Approach LOS B C E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 43.4 16.5 91.4 43.4 16.6 91.3

Change Period (Y+Rc), s * 7.4 * 6.8 6.3 * 7.4 * 6.8 * 6.3

Max Green Setting (Gmax), s * 55 * 22 82.1 * 55 * 20 * 85

Max Q Clear Time (g_c+I1), s 35.2 4.8 16.7 22.8 5.2 25.7

Green Ext Time (p_c), s 0.8 0.2 7.2 1.3 0.2 6.2

Intersection Summary

HCM 6th Ctrl Delay 25.2

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

102: MCDONALDS ACCESS & LAKESIDE DR 07/26/2024

2035 Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 4

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 67 69 0 73 75

Future Vol, veh/h 0 67 69 0 73 75

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, % 0 0 0 0 0 0

Mvmt Flow 0 73 75 0 79 82

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 315 75 0 - 75 0

          Stage 1 75 - - - - -

          Stage 2 240 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

Pot Cap-1 Maneuver 682 992 - 0 1537 -

          Stage 1 953 - - 0 - -

          Stage 2 805 - - 0 - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 645 992 - - 1537 -

Mov Cap-2 Maneuver 645 - - - - -

          Stage 1 953 - - - - -

          Stage 2 762 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 8.9 0 3.7

HCM LOS A

 

Minor Lane/Major Mvmt NBTWBLn1 SBL SBT

Capacity (veh/h) - 992 1537 -

HCM Lane V/C Ratio - 0.073 0.052 -

HCM Control Delay (s) - 8.9 7.5 0

HCM Lane LOS - A A A

HCM 95th %tile Q(veh) - 0.2 0.2 -



HCM 6th TWSC

103: DEMIA WAY & MT. ZION RD 07/26/2024

2035 Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 939 19 0 999 0 38

Future Vol, veh/h 939 19 0 999 0 38

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 7 11 0 7 0 9

Mvmt Flow 1021 21 0 1086 0 41

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 - - - 521

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.28

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.99

Pot Cap-1 Maneuver - - 0 - 0 414

          Stage 1 - - 0 - 0 -

          Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 414

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB NB

HCM Control Delay, s 0 0 14.7

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 414 - - -

HCM Lane V/C Ratio 0.1 - - -

HCM Control Delay (s) 14.7 - - -

HCM Lane LOS B - - -

HCM 95th %tile Q(veh) 0.3 - - -



HCM 6th TWSC

104: MT. ZION RD & KROGER ACCESS 07/26/2024

2035 Build PM 4:30-5:30 PM PH Synchro 11 Report
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Intersection

Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 0 1017 852 119 0 68

Future Vol, veh/h 0 1017 852 119 0 68

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

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, % 0 7 6 10 0 33

Mvmt Flow 0 1105 926 129 0 74

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All - 0 - 0 - 528

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - - - - - 7.56

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - - - - - 3.63

Pot Cap-1 Maneuver 0 - - - 0 422

          Stage 1 0 - - - 0 -

          Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 422

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB WB SB

HCM Control Delay, s 0 0 15.3

HCM LOS C

 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1

Capacity (veh/h) - - - 422

HCM Lane V/C Ratio - - - 0.175

HCM Control Delay (s) - - - 15.3

HCM Lane LOS - - - C

HCM 95th %tile Q(veh) - - - 0.6



 

 

 

 

 

 

APPENDIX D 

 

 

Turn Lane Warrants  

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 



2035 Build AM

SB Lakeside Drive and McDonald's access

Left Turn Volume (vph) 96 Speed Limit (mph) 25

Advancing Volume (vph) 192
No. of through 

lanes  
1

Opposing Volume (vph) 94

Percent Heavy 

Vehicles 
(decimal percent)

0.01

Left Turn Lane Warrants 

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 

outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 

to using this application. 
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2035 Build PM

SB Lakeside Drive and McDonald's access

Left Turn Volume (vph) 73 Speed Limit (mph) 25

Advancing Volume (vph) 148
No. of through 

lanes  
1

Opposing Volume (vph) 69

Percent Heavy 

Vehicles 
(decimal percent)

0.01

Left Turn Lane Warrants 

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 

outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 

to using this application. 
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Historic Traffic Data  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



Count 

Year 
2023 Number 

of Counts 13

Opening 

Year 
2025

Design 

Year 
2035

Growth 

Rate
-1.25%

Years 

Back 
15

STA ID 008L17 STA ID 008L16 STA ID 008M19

Year AADT Year AADT Year AADT

2024 2024 2024

2023 11380 2023 2023

2022 2022 2022

2021 2021 2021 9085

2020 12021 2020 2020

2019 2019 2019

2018 2018 2018 8524

2017 15490 2017 2017

2016 2016 22266 2016

2015 2015 2015 10023

Year AADT Year AADT Year AADT

2014 13813 2014 2014

2013 2013 20791 2013

2012 2012 2012 9800

2011 15200 2011 2011

2010 2010 23200 2010

2009 2009 2009 8910

2008 15400 2008 2008

2007 2007 24900 2007

2006 2006 2006 9320

2005 14500 2005 2005

Year AADT Year AADT Year AADT

2004 2004 19900 2004

2003 2003 2003

2002 2002 2002

2001 15300 2001 18800 2001 6680

2000 2000 2000

1999 1999 1999

1998 1998 1998

1997 14000 1997 14400 1997

1996 1996 1996

1995 1995 1995 3460

KYTC Traffic Count 

Station  #1  

KYTC Traffic Count 

Station  #2

KYTC Traffic Count 

Station  #3

 TIS Simplified Traffic Forecast
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