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Project Pipeline – Shadwell Analysis Results 

                   Memorandum 
 
 
 

TO: 
 
Chuck Proctor 

 
DATE: July 24, 2022 

 
FROM: 
 
 

 
Zach Harris, P.E. 

 
SUBJECT: Project Pipeline – Shadwell 

Results Memo 

 
The purpose of this memorandum is to document the results of the traffic analyses conducted at the intersections 
of US 250 with Route 22 and N Milton Road in Shadwell.  This memo documents the existing and future 
conditions, alternatives analysis, and the recommendation. This analysis was performed as part of the VDOT 
Project Pipeline process. 

Study Area 

The study area, presented in Figure 1, includes the intersections of US 250 with Route 22 and N Milton Road in 
Shadwell, Virginia. 
 

Figure 1: Study Area 

 
  

Study Intersection 
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Project Pipeline – Shadwell Analysis Results 

Existing Conditions 

Traffic counts were collected at the study intersections in August, 2021. Figure 2 shows the turn movements 
collected for the AM and PM peak hours. The AM peak hour was determined to be between 7:15 and 8:15 AM, 
the PM peak hour was determined to be between 4:45 and 5:45 PM. 
 

Figure 2: Existing Turn Movement Counts 

 
 

Crash data were collected for the years 2015-2019 and are presented in Figure 3. The most prevalent crash type 
at the study intersections is rear-end crashes, which are common in locations with high delays and stop-and-go 
traffic. These intersections were identified to as very high safety improvement priorities in the VTRANS mid-term 
needs evaluation.   
 

Figure 3: Crashes (2015-2019) 
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Project Pipeline – Shadwell Analysis Results 

Future Conditions 

The existing turning movement counts were grown between 2022 and 2045 using a 1% global growth rate as 
discussed with VDOT Culpeper District Planning on November 8, 2021. This growth rate was developed using the 
historical VDOT Average Annual Daily Traffic. This data can be found attached to this memo.  The resulting 2045 
turning movement volumes are presented in Figure 4. 
 

Figure 4: 2045 Turning Movement Counts 

 

Operations 

Operational analyses were conducted for the intersections of US 250/US 22 and US250/North Milton Road for 
three scenarios using the HCM module of the Synchro 10 software.  The Sidra software was used to analyze the 
proposed roundabout at the intersection of US250/North Milton Road. The following three scenarios were 
analyzed: 

1. Existing Condition 
2. 2045 No-Build Alternative Scenario 
3. 2045 Build Alternative Scenario 

 
The Build Alternative for the intersection of US 250/US 22 is presented in Figure 5.  The Level of Service (LOS) and 
Delay (seconds per vehicle) for the three scenarios is presented in Table 1.  The 95th percentile queue length 
(linear feet) analysis results are presented in Table 2.  Reporting 95th percentile queue lengths is a conservative 
approach, meaning the 95th percentile queue lengths have a 5% probability of being exceeded during a given 
analysis period, and so, 95% of the time, the queue lengths will be less than the results reported in this 
memorandum. 
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Project Pipeline – Shadwell Analysis Results 

Figure 5:  US 250 and Route 22 Build Alternative – Displaced Left Turn 

 
 

Table 1:  US 250 and Route 22 Build Alternative – LOS and Delay 
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Project Pipeline – Shadwell Analysis Results 

Table 2:  US 250 and Route 22– 95% Queue Lengths 

 
 
 

As shown in Table 1, the displaced left turn (DLT) alternative significantly reduces delay through the intersection 
during both peak hours, particularly for the westbound through movement.  As shown in Table 2, the queue 
lengths for the westbound through movement are also expected to decrease significantly for both peak hours, as 
well as the eastbound left-turn queue length.   
 
It is important to note that although the eastbound through lane has a queue length of 1150’ in the AM peak hour 
Build scenario, the queue will not block the entrance to the left-turn lane at the crossover intersection.  The LOS 
for this movement will also be maintained when compared to the No-Build scenario.   
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Project Pipeline – Shadwell Analysis Results 

The anticipated queue lengths on US 250 for the 2045 Build Alternatives (including the proposed roundabout at 
the intersection of US 250 and N Milton Road) are presented in Figure 7 and Figure 8, for the AM and PM peak 
hours, respectively.  As shown in Figure 7, the queue length for the westbound movement at the intersection of 
US 250 and Route 22 does not extend into the roundabout. 
 
Analyses were also conducted for the intersection of US 250 and N Milton Road.  The existing condition scenario 
and future No-Build alternative were both analyzed using Synchro software.  SIDRA Intersection 8.0 software was 
used to analyze the roundabout Build alternative, as required by the VDOT TOSAM.  The Build Alternative is 
presented in Figure 6.  The Level of Service (LOS) and Delay (seconds per vehicle) for the three (3) scenarios are 
presented in Table 3.  The queue length analysis results are presented in Table 4.   

 
Figure 6:  US 250 and N Milton Road Build Alternative – Roundabout 
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Project Pipeline – Shadwell Analysis Results 

Table 3:  US 250 and N Milton Road Build Alternative – LOS and Delay 

 
 
 

Table 4:  US 250 and N Milton Road Build Alternative – Queue Lengths

 
 
As shown in Table 3, the roundabout Build alternative significantly reduces delay for the intersection, particularly 
for the eastbound movements during the AM peak hour and the westbound movements during the PM peak 
hour.  As shown in Table 4, the queue lengths are also reduced significantly, particularly for the eastbound and 
westbound through movements during both peak hours.  The anticipated queue lengths for the 2045 Build 
Alternative (including the proposed DLT at the intersection of US 250 and Route 22) are presented in Figures 7 
and 8 for the AM and PM peak hours, respectively. 
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2045 Build Roundabout None B (13.0)
5.6 25.8

---

2045 Build Roundabout None A (6.7)
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Project Pipeline – Shadwell Analysis Results 

Figure 7:  2045 AM Peak Hour 95th Percentile Queue Lengths 

Figure 8:  2045 PM Peak Hour 95th Percentile Queue Lengths
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Project Pipeline – Shadwell Analysis Results 

Alternatives Analysis 

The identified mid-term VTRANS needs for the segment of US 250 that includes the study intersections are listed 
below: 

• Congestion Mitigation 
• Improve Safety 

• Improve Reliability 
 
VJuST was used to screen preliminary improvement concepts for controlling peak hour (the PM peak hour). The 
volume-to-capacity (V/C) ratio and conflict points were used to evaluate operations and safety, respectively. 
Lower numbers are better for either metric. Table 5 summarizes the preliminary VJuST results.  
 

Table 5: VJuST Results 
US 250 and Route 22 

 
 

US 250 and N Milton Road 

 
 

Community Feedback 

Community feedback was taken between February 1 and February 18, 2022. A total of 267 responses were 
submitted. Public feedback for the DLT at the intersection of US 250 and Route 22 was almost split, with an 
average score of 2.96 out of 5 for the no-build condition and an average score of 2.45 out of 5 for the DLT. Public 
feedback for the roundabout at the intersection of US 250 and Route N Milton Road was favorable, with an 
average score of 2.57 out of 5 for the no-build condition and an average score of 3.53 out of 5 for the roundabout.  

Attachments 

1. 2022 Turn Movement Volumes 
2. Future growth rate data  
3. VJuST Results  
4. Analysis Results Output 
5. Public Survey Feedback  

Type Dir
Maximum

V/C

Accommodation 

Compared to 

Conventional

Weighted Total 

Conflict Points

Conventional - 0.52 48

Partial Displaced Left Turn - 0.49 - 44

Roundabout - 0.86 8

Two-Way Stop Control - 0.88 48

Type Dir
Maximum

V/C

Accommodation 

Compared to 

Conventional

Weighted Total 

Conflict Points

Conventional - 0.42 48

Thru-Cut - 0.42 28

Roundabout - 0.59 8

Two-Way Stop Control - 0.42 48



File Name : 23-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

06:00 AM 14 4 0 18 1 32 0 33 24 1 0 25 76

06:15 AM 17 6 0 23 0 39 0 39 43 9 0 52 114

06:30 AM 11 9 0 20 0 42 0 42 71 2 0 73 135

06:45 AM 25 7 0 32 4 46 0 50 66 4 0 70 152

Total 67 26 0 93 5 159 0 164 204 16 0 220 477

07:00 AM 24 14 0 38 4 71 0 75 66 3 0 69 182

07:15 AM 32 17 0 49 14 79 0 93 93 7 0 100 242

07:30 AM 33 20 0 53 3 93 0 96 82 8 0 90 239

07:45 AM 49 14 0 63 3 87 0 90 66 7 0 73 226

Total 138 65 0 203 24 330 0 354 307 25 0 332 889

08:00 AM 46 20 0 66 2 94 0 96 65 3 0 68 230

08:15 AM 46 36 0 82 20 63 0 83 70 4 0 74 239

08:30 AM 45 37 0 82 6 76 0 82 72 19 0 91 255

08:45 AM 59 32 0 91 6 66 0 72 57 6 0 63 226

Total 196 125 0 321 34 299 0 333 264 32 0 296 950

Grand Total 401 216 0 617 63 788 0 851 775 73 0 848 2316

Apprch % 65 35 0  7.4 92.6 0  91.4 8.6 0   

Total % 17.3 9.3 0 26.6 2.7 34 0 36.7 33.5 3.2 0 36.6

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 49 14 63 3 87 90 66 7 73 226

08:00 AM 46 20 66 2 94 96 65 3 68 230

08:15 AM 46 36 82 20 63 83 70 4 74 239

08:30 AM 45 37 82 6 76 82 72 19 91 255

Total Volume 186 107 293 31 320 351 273 33 306 950

% App. Total 63.5 36.5  8.8 91.2  89.2 10.8   

PHF .949 .723 .893 .388 .851 .914 .948 .434 .841 .931

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

06:00 AM 0 1 0 1 0 0 0 0 0 0 0 0 1

06:15 AM 3 0 0 3 0 2 0 2 0 0 0 0 5

06:30 AM 0 0 0 0 0 4 0 4 0 0 0 0 4

06:45 AM 1 1 0 2 0 1 0 1 6 1 0 7 10

Total 4 2 0 6 0 7 0 7 6 1 0 7 20

07:00 AM 0 0 0 0 0 4 0 4 2 0 0 2 6

07:15 AM 1 3 0 4 0 0 0 0 2 0 0 2 6

07:30 AM 6 2 0 8 0 8 0 8 1 0 0 1 17

07:45 AM 5 1 0 6 2 1 0 3 1 0 0 1 10

Total 12 6 0 18 2 13 0 15 6 0 0 6 39

08:00 AM 2 0 0 2 1 2 0 3 0 0 0 0 5

08:15 AM 3 0 0 3 2 1 0 3 1 1 0 2 8

08:30 AM 5 0 0 5 0 1 0 1 2 0 0 2 8

08:45 AM 3 8 0 11 0 2 0 2 3 1 0 4 17

Total 13 8 0 21 3 6 0 9 6 2 0 8 38

Grand Total 29 16 0 45 5 26 0 31 18 3 0 21 97

Apprch % 64.4 35.6 0  16.1 83.9 0  85.7 14.3 0   

Total % 29.9 16.5 0 46.4 5.2 26.8 0 32 18.6 3.1 0 21.6

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 6 2 8 0 8 8 1 0 1 17

07:45 AM 5 1 6 2 1 3 1 0 1 10

08:00 AM 2 0 2 1 2 3 0 0 0 5

08:15 AM 3 0 3 2 1 3 1 1 2 8

Total Volume 16 3 19 5 12 17 3 1 4 40

% App. Total 84.2 15.8  29.4 70.6  75 25   

PHF .667 .375 .594 .625 .375 .531 .750 .250 .500 .588

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars - Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

06:00 AM 14 5 0 19 1 32 0 33 24 1 0 25 77

06:15 AM 20 6 0 26 0 41 0 41 43 9 0 52 119

06:30 AM 11 9 0 20 0 46 0 46 71 2 0 73 139

06:45 AM 26 8 0 34 4 47 0 51 72 5 0 77 162

Total 71 28 0 99 5 166 0 171 210 17 0 227 497

07:00 AM 24 14 0 38 4 75 0 79 68 3 0 71 188

07:15 AM 33 20 0 53 14 79 0 93 95 7 0 102 248

07:30 AM 39 22 0 61 3 101 0 104 83 8 0 91 256

07:45 AM 54 15 0 69 5 88 0 93 67 7 0 74 236

Total 150 71 0 221 26 343 0 369 313 25 0 338 928

08:00 AM 48 20 0 68 3 96 0 99 65 3 0 68 235

08:15 AM 49 36 0 85 22 64 0 86 71 5 0 76 247

08:30 AM 50 37 0 87 6 77 0 83 74 19 0 93 263

08:45 AM 62 40 0 102 6 68 0 74 60 7 0 67 243

Total 209 133 0 342 37 305 0 342 270 34 0 304 988

Grand Total 430 232 0 662 68 814 0 882 793 76 0 869 2413

Apprch % 65 35 0  7.7 92.3 0  91.3 8.7 0   

Total % 17.8 9.6 0 27.4 2.8 33.7 0 36.6 32.9 3.1 0 36

Cars 401 216 0 617 63 788 0 851 775 73 0 848 2316

% Cars 93.3 93.1 0 93.2 92.6 96.8 0 96.5 97.7 96.1 0 97.6 96

Trucks 29 16 0 45 5 26 0 31 18 3 0 21 97

% Trucks 6.7 6.9 0 6.8 7.4 3.2 0 3.5 2.3 3.9 0 2.4 4

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 48 20 68 3 96 99 65 3 68 235

08:15 AM 49 36 85 22 64 86 71 5 76 247

08:30 AM 50 37 87 6 77 83 74 19 93 263

08:45 AM 62 40 102 6 68 74 60 7 67 243

Total Volume 209 133 342 37 305 342 270 34 304 988

% App. Total 61.1 38.9  10.8 89.2  88.8 11.2   

PHF .843 .831 .838 .420 .794 .864 .912 .447 .817 .939

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Pedestrians
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0  0 0 0  0 0 0   

Total %             

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:00 AM

06:00 AM 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0  0 0  0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

04:00 PM 93 53 0 146 6 64 0 70 26 5 0 31 247

04:15 PM 95 50 0 145 10 51 0 61 35 4 0 39 245

04:30 PM 92 65 0 157 5 71 0 76 35 7 0 42 275

04:45 PM 114 71 0 185 13 49 0 62 44 8 0 52 299

Total 394 239 0 633 34 235 0 269 140 24 0 164 1066

05:00 PM 131 69 0 200 6 61 0 67 39 11 0 50 317

05:15 PM 118 85 0 203 7 50 0 57 29 12 0 41 301

05:30 PM 96 81 0 177 9 40 0 49 33 5 0 38 264

05:45 PM 101 66 0 167 5 54 0 59 34 7 0 41 267

Total 446 301 0 747 27 205 0 232 135 35 0 170 1149

06:00 PM 95 60 0 155 5 39 0 44 28 9 0 37 236

06:15 PM 69 63 0 132 5 43 0 48 21 3 0 24 204

06:30 PM 74 58 0 132 5 28 0 33 20 4 0 24 189

06:45 PM 63 47 0 110 4 28 0 32 14 1 0 15 157

Total 301 228 0 529 19 138 0 157 83 17 0 100 786

Grand Total 1141 768 0 1909 80 578 0 658 358 76 0 434 3001

Apprch % 59.8 40.2 0  12.2 87.8 0  82.5 17.5 0   

Total % 38 25.6 0 63.6 2.7 19.3 0 21.9 11.9 2.5 0 14.5

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 92 65 157 5 71 76 35 7 42 275

04:45 PM 114 71 185 13 49 62 44 8 52 299

05:00 PM 131 69 200 6 61 67 39 11 50 317

05:15 PM 118 85 203 7 50 57 29 12 41 301

Total Volume 455 290 745 31 231 262 147 38 185 1192

% App. Total 61.1 38.9  11.8 88.2  79.5 20.5   

PHF .868 .853 .917 .596 .813 .862 .835 .792 .889 .940

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

04:00 PM 0 0 0 0 0 2 0 2 2 0 0 2 4

04:15 PM 5 3 0 8 0 2 0 2 2 0 0 2 12

04:30 PM 1 1 0 2 0 2 0 2 1 0 0 1 5

04:45 PM 1 0 0 1 0 0 0 0 1 0 0 1 2

Total 7 4 0 11 0 6 0 6 6 0 0 6 23

05:00 PM 2 2 0 4 0 0 0 0 1 1 0 2 6

05:15 PM 0 0 0 0 0 1 0 1 1 0 0 1 2

05:30 PM 1 0 0 1 0 2 0 2 0 0 0 0 3

05:45 PM 1 1 0 2 0 1 0 1 1 0 0 1 4

Total 4 3 0 7 0 4 0 4 3 1 0 4 15

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 PM 1 0 0 1 0 1 0 1 0 0 0 0 2

06:30 PM 0 0 0 0 0 1 0 1 1 0 0 1 2

06:45 PM 1 0 0 1 0 0 0 0 1 0 0 1 2

Total 2 0 0 2 0 2 0 2 2 0 0 2 6

Grand Total 13 7 0 20 0 12 0 12 11 1 0 12 44

Apprch % 65 35 0  0 100 0  91.7 8.3 0   

Total % 29.5 15.9 0 45.5 0 27.3 0 27.3 25 2.3 0 27.3

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 5 3 8 0 2 2 2 0 2 12

04:30 PM 1 1 2 0 2 2 1 0 1 5

04:45 PM 1 0 1 0 0 0 1 0 1 2

05:00 PM 2 2 4 0 0 0 1 1 2 6

Total Volume 9 6 15 0 4 4 5 1 6 25

% App. Total 60 40  0 100  83.3 16.7   

PHF .450 .500 .469 .000 .500 .500 .625 .250 .750 .521

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars - Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

04:00 PM 93 53 0 146 6 66 0 72 28 5 0 33 251

04:15 PM 100 53 0 153 10 53 0 63 37 4 0 41 257

04:30 PM 93 66 0 159 5 73 0 78 36 7 0 43 280

04:45 PM 115 71 0 186 13 49 0 62 45 8 0 53 301

Total 401 243 0 644 34 241 0 275 146 24 0 170 1089

05:00 PM 133 71 0 204 6 61 0 67 40 12 0 52 323

05:15 PM 118 85 0 203 7 51 0 58 30 12 0 42 303

05:30 PM 97 81 0 178 9 42 0 51 33 5 0 38 267

05:45 PM 102 67 0 169 5 55 0 60 35 7 0 42 271

Total 450 304 0 754 27 209 0 236 138 36 0 174 1164

06:00 PM 95 60 0 155 5 39 0 44 28 9 0 37 236

06:15 PM 70 63 0 133 5 44 0 49 21 3 0 24 206

06:30 PM 74 58 0 132 5 29 0 34 21 4 0 25 191

06:45 PM 64 47 0 111 4 28 0 32 15 1 0 16 159

Total 303 228 0 531 19 140 0 159 85 17 0 102 792

Grand Total 1154 775 0 1929 80 590 0 670 369 77 0 446 3045

Apprch % 59.8 40.2 0  11.9 88.1 0  82.7 17.3 0   

Total % 37.9 25.5 0 63.3 2.6 19.4 0 22 12.1 2.5 0 14.6

Cars 1141 768 0 1909 80 578 0 658 358 76 0 434 3001

% Cars 98.9 99.1 0 99 100 98 0 98.2 97 98.7 0 97.3 98.6

Trucks 13 7 0 20 0 12 0 12 11 1 0 12 44

% Trucks 1.1 0.9 0 1 0 2 0 1.8 3 1.3 0 2.7 1.4

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 93 66 159 5 73 78 36 7 43 280

04:45 PM 115 71 186 13 49 62 45 8 53 301

05:00 PM 133 71 204 6 61 67 40 12 52 323

05:15 PM 118 85 203 7 51 58 30 12 42 303

Total Volume 459 293 752 31 234 265 151 39 190 1207

% App. Total 61 39  11.7 88.3  79.5 20.5   

PHF .863 .862 .922 .596 .801 .849 .839 .813 .896 .934

Peggy Malone & Associates

(888) 247-8602



File Name : 23-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Pedestrians
Richmond Rd

Eastbound
Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right U-Turn App. Total Left Thru U-Turn App. Total Left Right U-Turn App. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0  0 0 0  0 0 0   

Total %             

Richmond Rd
Eastbound

Richmond Rd
Westbound

N Milton Rd
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0  0 0  0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

06:00 AM 15 16 1 0 32 0 47 2 0 49 0 0 0 0 0 3 0 35 0 38 119

06:15 AM 24 19 0 0 43 1 81 3 0 85 0 0 0 0 0 6 0 49 0 55 183

06:30 AM 45 18 0 0 63 1 102 1 0 104 0 0 0 0 0 3 0 81 0 84 251

06:45 AM 58 32 0 0 90 2 101 8 0 111 0 0 0 0 0 2 0 73 0 75 276

Total 142 85 1 0 228 4 331 14 0 349 0 0 0 0 0 14 0 238 0 252 829

07:00 AM 40 29 1 0 70 1 132 3 0 136 0 0 1 0 1 7 1 84 0 92 299

07:15 AM 63 45 0 0 108 0 155 6 0 161 1 0 0 0 1 6 0 95 0 101 371

07:30 AM 50 40 1 1 92 0 166 8 0 174 0 1 0 0 1 7 0 117 0 124 391

07:45 AM 50 69 2 0 121 2 139 1 0 142 0 0 0 0 0 7 0 86 0 93 356

Total 203 183 4 1 391 3 592 18 0 613 1 1 1 0 3 27 1 382 0 410 1417

08:00 AM 62 60 0 0 122 0 143 4 0 147 1 0 1 0 2 4 0 90 0 94 365

08:15 AM 53 66 1 0 120 1 129 5 0 135 0 0 0 0 0 11 0 63 0 74 329

08:30 AM 41 84 2 0 127 0 131 6 0 137 1 0 0 0 1 11 0 85 0 96 361

08:45 AM 60 78 0 0 138 1 123 6 0 130 2 1 0 0 3 7 0 68 0 75 346

Total 216 288 3 0 507 2 526 21 0 549 4 1 1 0 6 33 0 306 0 339 1401

Grand Total 561 556 8 1 1126 9 1449 53 0 1511 5 2 2 0 9 74 1 926 0 1001 3647

Apprch % 49.8 49.4 0.7 0.1  0.6 95.9 3.5 0  55.6 22.2 22.2 0  7.4 0.1 92.5 0   

Total % 15.4 15.2 0.2 0 30.9 0.2 39.7 1.5 0 41.4 0.1 0.1 0.1 0 0.2 2 0 25.4 0 27.4

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 63 45 0 108 0 155 6 161 1 0 0 1 6 0 95 101 371

07:30 AM 50 40 1 91 0 166 8 174 0 1 0 1 7 0 117 124 390

07:45 AM 50 69 2 121 2 139 1 142 0 0 0 0 7 0 86 93 356

08:00 AM 62 60 0 122 0 143 4 147 1 0 1 2 4 0 90 94 365

Total Volume 225 214 3 442 2 603 19 624 2 1 1 4 24 0 388 412 1482

% App. Total 50.9 48.4 0.7  0.3 96.6 3  50 25 25  5.8 0 94.2   

PHF .893 .775 .375 .906 .250 .908 .594 .897 .500 .250 .250 .500 .857 .000 .829 .831 .950

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

06:00 AM 1 2 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 4

06:15 AM 2 2 2 0 6 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 8

06:30 AM 3 0 0 0 3 0 4 1 0 5 0 0 0 0 0 0 0 1 0 1 9

06:45 AM 4 2 2 0 8 4 4 0 0 8 0 0 0 0 0 0 0 3 0 3 19

Total 10 6 4 0 20 4 10 1 0 15 0 0 0 0 0 0 0 5 0 5 40

07:00 AM 3 0 0 0 3 3 2 0 0 5 2 0 0 0 2 0 1 2 0 3 13

07:15 AM 2 4 4 0 10 1 1 0 0 2 4 0 1 0 5 0 0 5 0 5 22

07:30 AM 5 5 3 0 13 4 4 0 0 8 3 0 2 0 5 0 0 5 0 5 31

07:45 AM 2 6 4 0 12 0 1 0 0 1 6 0 0 0 6 0 0 2 0 2 21

Total 12 15 11 0 38 8 8 0 0 16 15 0 3 0 18 0 1 14 0 15 87

08:00 AM 4 2 6 0 12 2 2 0 0 4 3 0 0 0 3 0 0 0 0 0 19

08:15 AM 6 3 5 0 14 0 1 0 0 1 5 1 0 0 6 0 0 3 0 3 24

08:30 AM 3 4 5 0 12 2 1 0 0 3 9 0 0 0 9 1 0 6 0 7 31

08:45 AM 9 8 2 0 19 2 3 0 0 5 4 0 2 0 6 1 0 3 0 4 34

Total 22 17 18 0 57 6 7 0 0 13 21 1 2 0 24 2 0 12 0 14 108

Grand Total 44 38 33 0 115 18 25 1 0 44 36 1 5 0 42 2 1 31 0 34 235

Apprch % 38.3 33 28.7 0  40.9 56.8 2.3 0  85.7 2.4 11.9 0  5.9 2.9 91.2 0   

Total % 18.7 16.2 14 0 48.9 7.7 10.6 0.4 0 18.7 15.3 0.4 2.1 0 17.9 0.9 0.4 13.2 0 14.5

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 4 2 6 12 2 2 0 4 3 0 0 3 0 0 0 0 19

08:15 AM 6 3 5 14 0 1 0 1 5 1 0 6 0 0 3 3 24

08:30 AM 3 4 5 12 2 1 0 3 9 0 0 9 1 0 6 7 31

08:45 AM 9 8 2 19 2 3 0 5 4 0 2 6 1 0 3 4 34

Total Volume 22 17 18 57 6 7 0 13 21 1 2 24 2 0 12 14 108

% App. Total 38.6 29.8 31.6  46.2 53.8 0  87.5 4.2 8.3  14.3 0 85.7   

PHF .611 .531 .750 .750 .750 .583 .000 .650 .583 .250 .250 .667 .500 .000 .500 .500 .794

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars - Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

06:00 AM 16 18 1 0 35 0 47 2 0 49 0 0 0 0 0 3 0 36 0 39 123

06:15 AM 26 21 2 0 49 1 83 3 0 87 0 0 0 0 0 6 0 49 0 55 191

06:30 AM 48 18 0 0 66 1 106 2 0 109 0 0 0 0 0 3 0 82 0 85 260

06:45 AM 62 34 2 0 98 6 105 8 0 119 0 0 0 0 0 2 0 76 0 78 295

Total 152 91 5 0 248 8 341 15 0 364 0 0 0 0 0 14 0 243 0 257 869

07:00 AM 43 29 1 0 73 4 134 3 0 141 2 0 1 0 3 7 2 86 0 95 312

07:15 AM 65 49 4 0 118 1 156 6 0 163 5 0 1 0 6 6 0 100 0 106 393

07:30 AM 55 45 4 1 105 4 170 8 0 182 3 1 2 0 6 7 0 122 0 129 422

07:45 AM 52 75 6 0 133 2 140 1 0 143 6 0 0 0 6 7 0 88 0 95 377

Total 215 198 15 1 429 11 600 18 0 629 16 1 4 0 21 27 2 396 0 425 1504

08:00 AM 66 62 6 0 134 2 145 4 0 151 4 0 1 0 5 4 0 90 0 94 384

08:15 AM 59 69 6 0 134 1 130 5 0 136 5 1 0 0 6 11 0 66 0 77 353

08:30 AM 44 88 7 0 139 2 132 6 0 140 10 0 0 0 10 12 0 91 0 103 392

08:45 AM 69 86 2 0 157 3 126 6 0 135 6 1 2 0 9 8 0 71 0 79 380

Total 238 305 21 0 564 8 533 21 0 562 25 2 3 0 30 35 0 318 0 353 1509

Grand Total 605 594 41 1 1241 27 1474 54 0 1555 41 3 7 0 51 76 2 957 0 1035 3882

Apprch % 48.8 47.9 3.3 0.1  1.7 94.8 3.5 0  80.4 5.9 13.7 0  7.3 0.2 92.5 0   

Total % 15.6 15.3 1.1 0 32 0.7 38 1.4 0 40.1 1.1 0.1 0.2 0 1.3 2 0.1 24.7 0 26.7

Cars 561 556 8 1 1126 9 1449 53 0 1511 5 2 2 0 9 74 1 926 0 1001 3647

% Cars 92.7 93.6 19.5 100 90.7 33.3 98.3 98.1 0 97.2 12.2 66.7 28.6 0 17.6 97.4 50 96.8 0 96.7 93.9

Trucks 44 38 33 0 115 18 25 1 0 44 36 1 5 0 42 2 1 31 0 34 235

% Trucks 7.3 6.4 80.5 0 9.3 66.7 1.7 1.9 0 2.8 87.8 33.3 71.4 0 82.4 2.6 50 3.2 0 3.3 6.1

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 65 49 4 118 1 156 6 163 5 0 1 6 6 0 100 106 393

07:30 AM 55 45 4 104 4 170 8 182 3 1 2 6 7 0 122 129 421

07:45 AM 52 75 6 133 2 140 1 143 6 0 0 6 7 0 88 95 377

08:00 AM 66 62 6 134 2 145 4 151 4 0 1 5 4 0 90 94 384

Total Volume 238 231 20 489 9 611 19 639 18 1 4 23 24 0 400 424 1575

% App. Total 48.7 47.2 4.1  1.4 95.6 3  78.3 4.3 17.4  5.7 0 94.3   

PHF .902 .770 .833 .912 .563 .899 .594 .878 .750 .250 .500 .958 .857 .000 .820 .822 .935

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd AM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Pedestrians
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:00 AM

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 77 130 0 0 207 0 96 1 0 97 0 0 5 0 5 5 0 49 0 54 363

04:15 PM 77 160 0 0 237 0 75 3 0 78 0 0 0 0 0 11 0 55 0 66 381

04:30 PM 90 128 0 0 218 0 102 5 0 107 0 0 0 0 0 11 0 71 0 82 407

04:45 PM 94 188 0 0 282 0 80 9 0 89 0 0 0 0 0 9 0 56 0 65 436

Total 338 606 0 0 944 0 353 18 0 371 0 0 5 0 5 36 0 231 0 267 1587

05:00 PM 92 195 0 0 287 0 93 2 0 95 1 0 2 0 3 9 0 68 0 77 462

05:15 PM 96 179 0 0 275 0 70 4 0 74 0 0 3 0 3 8 0 55 0 63 415

05:30 PM 102 170 0 0 272 0 72 3 0 75 0 0 0 0 0 8 0 71 0 79 426

05:45 PM 84 149 0 0 233 0 74 4 0 78 0 0 0 0 0 13 0 54 0 67 378

Total 374 693 0 0 1067 0 309 13 0 322 1 0 5 0 6 38 0 248 0 286 1681

06:00 PM 73 144 0 0 217 2 63 5 0 70 0 0 0 0 0 9 0 56 0 65 352

06:15 PM 53 118 0 0 171 0 54 5 0 59 0 0 0 0 0 11 0 34 0 45 275

06:30 PM 61 123 1 0 185 0 46 0 0 46 0 0 0 0 0 8 0 37 0 45 276

06:45 PM 54 102 1 0 157 0 39 3 0 42 0 0 1 0 1 4 0 30 0 34 234

Total 241 487 2 0 730 2 202 13 0 217 0 0 1 0 1 32 0 157 0 189 1137

Grand Total 953 1786 2 0 2741 2 864 44 0 910 1 0 11 0 12 106 0 636 0 742 4405

Apprch % 34.8 65.2 0.1 0  0.2 94.9 4.8 0  8.3 0 91.7 0  14.3 0 85.7 0   

Total % 21.6 40.5 0 0 62.2 0 19.6 1 0 20.7 0 0 0.2 0 0.3 2.4 0 14.4 0 16.8

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 94 188 0 282 0 80 9 89 0 0 0 0 9 0 56 65 436

05:00 PM 92 195 0 287 0 93 2 95 1 0 2 3 9 0 68 77 462

05:15 PM 96 179 0 275 0 70 4 74 0 0 3 3 8 0 55 63 415

05:30 PM 102 170 0 272 0 72 3 75 0 0 0 0 8 0 71 79 426

Total Volume 384 732 0 1116 0 315 18 333 1 0 5 6 34 0 250 284 1739

% App. Total 34.4 65.6 0  0 94.6 5.4  16.7 0 83.3  12 0 88   

PHF .941 .938 .000 .972 .000 .847 .500 .876 .250 .000 .417 .500 .944 .000 .880 .899 .941

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 1 2 1 0 4 0 3 0 0 3 0 0 0 0 0 0 0 3 0 3 10

04:15 PM 1 7 0 0 8 0 4 0 0 4 1 1 0 0 2 1 0 0 0 1 15

04:30 PM 2 1 0 0 3 0 2 0 0 2 0 0 0 0 0 0 0 1 0 1 6

04:45 PM 1 3 0 0 4 0 2 1 0 3 0 0 0 0 0 0 0 8 0 8 15

Total 5 13 1 0 19 0 11 1 0 12 1 1 0 0 2 1 0 12 0 13 46

05:00 PM 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 4

05:15 PM 1 0 0 0 1 0 2 0 0 2 0 0 0 0 0 0 0 2 0 2 5

05:30 PM 4 1 0 0 5 0 1 0 0 1 0 0 0 0 0 0 0 5 0 5 11

05:45 PM 0 2 0 0 2 0 2 0 0 2 0 0 0 0 0 0 0 3 0 3 7

Total 5 6 0 0 11 0 5 0 0 5 0 0 0 0 0 0 0 11 0 11 27

06:00 PM 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 3

06:15 PM 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 4 0 4 6

06:30 PM 1 0 2 0 3 1 1 0 0 2 0 0 1 0 1 0 0 2 0 2 8

06:45 PM 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 1 0 2 0 3 5

Total 4 0 3 0 7 1 3 0 0 4 0 0 1 0 1 1 0 9 0 10 22

Grand Total 14 19 4 0 37 1 19 1 0 21 1 1 1 0 3 2 0 32 0 34 95

Apprch % 37.8 51.4 10.8 0  4.8 90.5 4.8 0  33.3 33.3 33.3 0  5.9 0 94.1 0   

Total % 14.7 20 4.2 0 38.9 1.1 20 1.1 0 22.1 1.1 1.1 1.1 0 3.2 2.1 0 33.7 0 35.8

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 1 2 1 4 0 3 0 3 0 0 0 0 0 0 3 3 10

04:15 PM 1 7 0 8 0 4 0 4 1 1 0 2 1 0 0 1 15

04:30 PM 2 1 0 3 0 2 0 2 0 0 0 0 0 0 1 1 6

04:45 PM 1 3 0 4 0 2 1 3 0 0 0 0 0 0 8 8 15

Total Volume 5 13 1 19 0 11 1 12 1 1 0 2 1 0 12 13 46

% App. Total 26.3 68.4 5.3  0 91.7 8.3  50 50 0  7.7 0 92.3   

PHF .625 .464 .250 .594 .000 .688 .250 .750 .250 .250 .000 .250 .250 .000 .375 .406 .767

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Cars - Trucks
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 78 132 1 0 211 0 99 1 0 100 0 0 5 0 5 5 0 52 0 57 373

04:15 PM 78 167 0 0 245 0 79 3 0 82 1 1 0 0 2 12 0 55 0 67 396

04:30 PM 92 129 0 0 221 0 104 5 0 109 0 0 0 0 0 11 0 72 0 83 413

04:45 PM 95 191 0 0 286 0 82 10 0 92 0 0 0 0 0 9 0 64 0 73 451

Total 343 619 1 0 963 0 364 19 0 383 1 1 5 0 7 37 0 243 0 280 1633

05:00 PM 92 198 0 0 290 0 93 2 0 95 1 0 2 0 3 9 0 69 0 78 466

05:15 PM 97 179 0 0 276 0 72 4 0 76 0 0 3 0 3 8 0 57 0 65 420

05:30 PM 106 171 0 0 277 0 73 3 0 76 0 0 0 0 0 8 0 76 0 84 437

05:45 PM 84 151 0 0 235 0 76 4 0 80 0 0 0 0 0 13 0 57 0 70 385

Total 379 699 0 0 1078 0 314 13 0 327 1 0 5 0 6 38 0 259 0 297 1708

06:00 PM 75 144 0 0 219 2 63 5 0 70 0 0 0 0 0 9 0 57 0 66 355

06:15 PM 54 118 0 0 172 0 55 5 0 60 0 0 0 0 0 11 0 38 0 49 281

06:30 PM 62 123 3 0 188 1 47 0 0 48 0 0 1 0 1 8 0 39 0 47 284

06:45 PM 54 102 2 0 158 0 40 3 0 43 0 0 1 0 1 5 0 32 0 37 239

Total 245 487 5 0 737 3 205 13 0 221 0 0 2 0 2 33 0 166 0 199 1159

Grand Total 967 1805 6 0 2778 3 883 45 0 931 2 1 12 0 15 108 0 668 0 776 4500

Apprch % 34.8 65 0.2 0  0.3 94.8 4.8 0  13.3 6.7 80 0  13.9 0 86.1 0   

Total % 21.5 40.1 0.1 0 61.7 0.1 19.6 1 0 20.7 0 0 0.3 0 0.3 2.4 0 14.8 0 17.2

Cars 953 1786 2 0 2741 2 864 44 0 910 1 0 11 0 12 106 0 636 0 742 4405

% Cars 98.6 98.9 33.3 0 98.7 66.7 97.8 97.8 0 97.7 50 0 91.7 0 80 98.1 0 95.2 0 95.6 97.9

Trucks 14 19 4 0 37 1 19 1 0 21 1 1 1 0 3 2 0 32 0 34 95

% Trucks 1.4 1.1 66.7 0 1.3 33.3 2.2 2.2 0 2.3 50 100 8.3 0 20 1.9 0 4.8 0 4.4 2.1

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 95 191 0 286 0 82 10 92 0 0 0 0 9 0 64 73 451

05:00 PM 92 198 0 290 0 93 2 95 1 0 2 3 9 0 69 78 466

05:15 PM 97 179 0 276 0 72 4 76 0 0 3 3 8 0 57 65 420

05:30 PM 106 171 0 277 0 73 3 76 0 0 0 0 8 0 76 84 437

Total Volume 390 739 0 1129 0 320 19 339 1 0 5 6 34 0 266 300 1774

% App. Total 34.5 65.5 0  0 94.4 5.6  16.7 0 83.3  11.3 0 88.7   

PHF .920 .933 .000 .973 .000 .860 .475 .892 .250 .000 .417 .500 .944 .000 .875 .893 .952

Peggy Malone & Associates

(888) 247-8602



File Name : 22-Richmond Rd and N Milton Rd PM
Site Code : 
Start Date : 8/10/2021
Page No : 1

Groups Printed- Pedestrians
Richmond Rd

Eastbound
Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     

Richmond Rd
Eastbound

Richmond Rd
Westbound

Lock Stone Dvwy
Northbound

Louisa Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Peggy Malone & Associates

(888) 247-8602



From: Scolese, Daniel
To: Cory, Kelly M; Vukovic, Ivana
Subject: FW: Project Pipeline Growth Rates Follow Up
Date: Monday, November 15, 2021 10:52:00 AM
Attachments: Culpeper_Growth_Rates.xlsx

 
 

From: Scolese, Daniel 
Sent: Monday, November 08, 2021 9:45 PM
To: Proctor, Charles <charles.proctor@vdot.virginia.gov>; Kobina Gaituah
<kobina.gaituah@vdot.virginia.gov>
Cc: Harris, Zach <ZHarris@mbakerintl.com>
Subject: Project Pipeline Growth Rates Follow Up
 
Gentleman,

Thank you for the call this afternoon, I wanted to summarize our discussion below:
 

Town of Warrenton : Apply 0.5% global growth rate
 

15/29 at Route 605 : Apply a weighted average based on the historical trends then use as a
global growth rate (0.60%)

 
Bealeton : Apply a weighted average based on the historical trends then use as a global
growth rate (1.0%)

US 17 data will be based on Coffman Road to Route 28
 

Shadwell : Use the 2045 ADT projection and intersection splits for future volumes
 

Pantops : Use 0.3%, based on 250/20 study and historical trends  
 
I’ve also attached the spreadsheet that I was showing during our call today.
 
Please let me know if you have any questions. I’ll have our folks start working on updating the
volumes and see if any concepts may drop out. I’ll also work on the TMPD documentation.

Thank you
Dan
 
Daniel Scolese, P.E. | Traffic Engineer/Project Manager | Michael Baker International
3200 Rockbridge Street, Suite 104 | Richmond, VA 23230 | [O] 804-287-3168
daniel.scolese@mbakerintl.com | www.mbakerintl.com

 

mailto:Daniel.Scolese@mbakerintl.com
mailto:KMCory@mbakerintl.com
mailto:Ivana.Vukovic@mbakerintl.com
mailto:daniel.scolese@mbakerintl.com
http://www.mbakerintl.com/

Warrenton

		Lee Highway - Blackwell to Winchester																												17BUS - 17 INT to Broadview

		2019		26448		F																								2019		10556		F

		2018		28166		G																								2018		10347		G

		2017		27917		G																								2017		10257		G

		2016		27618		F																								2016		10147		F

		2015		28585		G																								2015		10396		G

		2014		27526		G																								2014		10011		G

		2013		28573		F																								2013		10392		F

		2012		29452		G																								2012		10909		G

		2011		29422		G																								2011		10854		G

		2010		29486		F																								2010		10859		F

		2009		28638		G																								2009		11196		G

		2008		30226		G																								2008		11894		G

		2007		29928		F																								2007		11565		F

		2006		31466		F																								2006		12524		F

		2005		32157		F																								2005		11410		F

		2004		30682		F																								2004		10766		F

		2003		30868		G																								2003		12780		G

		2002		30183		G																								2002		12497		G

		2001		29669		F																								2001		12284		F

		SLOPE		-215.1140350877																										SLOPE		-131.7192982456

		B		461695.52631579																										B		275894.947368421

		R2		0.6896725676																										R2		0.7034912585

		2045		21787.3245614035																										2045		6528.9824561404

		Trendline Rate						-0.82%		Negative																				Trendline Rate						-2.37%		Negative

		Straightline from Recession						-0.83%		2019-2009																				Straightline from Recession						-0.61%		2019-2009

		Recommended Growth Rate						0.50%								Projection Year								2045

																Lee Highway - Blackwell to Winchester								29,886

																17BUS - 17 INT to Broadview								11,928

										2021																				N-S		E-W				2045		GENERATION																				2045		TOTAL

																Blackwell Road														0.500%		0.500%										Blackwell Road																						Blackwell Road

														[45]		[68]		[155]																						6		9		19																		[51]		[77]		[174]

														(37)		(110)		(174)		⤶		121		(167)		[152]				0.12		0.12								(5)		(14)		(21)		⤶		15		(21)		[19]										(42)		(124)		(195)		⤶		136		(188)		[171]

										Lee Highway				14		41		89		↓		664		(948)		[829]		Lee Highway								Lee Highway				2		5		11		↓		80		(114)		[100]		Lee Highway				Lee Highway				16		46		100		↓		744		(1062)		[929]		Lee Highway

														⤶		↓		⤷		⤷		208		(175)		[158]														⤶		↓		⤷		⤷		25		(21)		[19]										⤶		↓		⤷		⤷		233		(196)		[177]

												[61]		(60)		43		⤷		⤴		→		⤵														[8]		(8)		6		⤷		⤴		→		⤵										[69]		(68)		49		⤷		⤴		→		⤵

												[852]		(852)		744		↓		100		45		164														[103]		(103)		90		↓		12		6		20										[955]		(955)		834		↓		112		51		184

												[108]		(107)		97		⤶		(231)		(121)		(248)														[13]		(13)		12		⤶		(28)		(15)		(30)										[121]		(120)		109		⤶		(259)		(136)		(278)

																				[185]		[78]		[187]																						23		10		23																		[208]		[88]		[210]

																Blackwell Road																										Blackwell Road																						Blackwell Road

																																																												Lee Hwy Check

																																																												2021		2045

																																																										AM		18467		20711		AM PEAK IS PRETTY OFF FROM AADT DO NOT INCLUDE

																																																										PM		(27989)		(32111)

																																																										WKD		[23711]		[26600]

																																																												25850		29356

																																																										2019		26448		29886

																																																												0.0226104053		0.0177568153		<10%



Lee Highway between Blackweel and Winchester





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	26448	28166	27917	27618	28585	27526	28573	29452	29422	29486	28638	30226	29928	31466	32157	30682	30868	30183	29669	





Lee Highway between Blackweel and Winchester





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	10556	10347	10257	10147	10396	10011	10392	10909	10854	10859	11196	11894	11565	12524	11410	10766	12780	12497	12284	







15-29

		Lee Highway - Interchange to 605																												605 - Airlie to Lee Highway																												605 - Lee Highway to 676

		2019		47011		F																								2019		2101		G																								2019		11927		G

		2018		49203		G																								2018		2068		G																								2018		11741		G

		2017		49582		G																								2017		2049		G																								2017		11640		G

		2016		48511		F																								2016		2027		F																								2016		11515		F

		2015		47999		G																								2015		1957		G																								2015		10068		G

		2014		47568		G																								2014		1901		G																								2014		9695		G

		2013		47203		F																								2013		1867		F																								2013		10064		F

		2012		46346		G																								2012		1994		G																								2012		9684		G

		2011		45919		G																								2011		1984		G																								2011		9636		G

		2010		45914		F																								2010		1985		F																								2010		9640		F

		2009		47529		G																								2009		1654		G																								2009		10424		G

		2008		46378		G																								2008		1757		G																								2008		11074		G

		2007		47828		F																								2007		1708		F																								2007		10768		F

		2006		45417		G																								2006		2318		G																								2006		10623		G

		2005		45417		G																								2005		2225		G																								2005		10259		F

		2004		45417		F																								2004		2166		F																								2004		7529		F

		2003		45684		G																								2003		1928		G																								2003		6091		G

		2002		44525		G																								2002		1879		G																								2002		5937		G

		2001		44525		F																								2001		1804		F																								2001		5700		F

		SLOPE		152.75																										SLOPE		4.3350877193																										SLOPE		301.96

		B		-259790																										B		-6746.5789473684																										B		-597745

		R2		0.1118																										R2		0.0202637442																										R2		0.8316

		2045		52583.75																										2045		2118.6754385965																										2045		19763.2

		Trendline Rate						0.41%																						Trendline Rate						0.03%																						Trendline Rate						1.53%

		Straight-line from Recession						0.34%		2018-2009																				Straight-line from Recession						2.13%		2019-2009																				Straight-line from Recession						1.26%		2019-2009

																																																																15834.8

		Weighted Average						0.61%		Use 2019 Volumes

								N-S		E-W																																																						Weighted Average of the intersection

		Recommended Growth Rate						0.60%		0.60%						Projection Year								2045

																Lee Highway								54,345

																Dumfries Road								13,788



										2021																				N-S		E-W				2045		GENERATION																				2045		TOTAL

																Colonial Road														0.600%		0.600%										Colonial Road																						Colonial Road

																																								0		0		0																		[0]		[0]		[0]

														(20)		(32)		(66)		⤶		3		(29)						0.144		0.144								(3)		(5)		(10)		⤶		1		(5)		[0]										(23)		(37)		(76)		⤶		4		(34)		[0]

										US 15 / US 29				23		26		53		↓		1152		(1952)				US 15 / US 29								US 15 / US 29				4		4		8		↓		166		(282)		[0]		US 15 / US 29				US 15 / US 29				27		30		61		↓		1318		(2234)		[0]		US 15 / US 29

														⤶		↓		⤷		⤷		28		(40)																⤶		↓		⤷		⤷		5		(6)		[0]										⤶		↓		⤷		⤷		33		(46)		[0]

														(55)		9		⤷		⤴		→		⤵														[0]		(8)		2		⤷		⤴		→		⤵										[0]		(63)		11		⤷		⤴		→		⤵

														(1415)		1830		↓		398		11		48														[0]		(204)		264		↓		58		2		7										[0]		(1619)		2094		↓		456		13		55

														(519)		367		⤶		(594)		(62)		(29)														[0]		(75)		53		⤶		(86)		(9)		(5)										[0]		(594)		420		⤶		(680)		(71)		(34)

																																														0		0		0																		[0]		[0]		[0]

																Dumfries Road																										Dumfries Road																						Dumfries Road

																																																												US 17 CHECK						RTE 605 CHECK

																																																												2021		2045						2021		2045

																																																										AM		41989		48067				AM		9756		11189

																																																										PM		(51700)		(58811)				PM		(14178)		(16244)



																																																												46844		53439						11967		13717		OK

																																																										2019		47011		54345				2019		11927		13788

																																																												0.003542906		0.0166681727		<10%		OK		0.0033257874		0.0051455853		<10%









































Lee Highway - Interchange to Rte 605





2018	2017	2016	2015	2014	2013	2012	2011	2010	2008	2006	2005	2004	2003	2002	2001	49203	49582	48511	47999	47568	47203	46346	45919	45914	46378	45417	45417	45417	45684	44525	44525	





Rte 605 - Airlie Rd to Lee Highway





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	2101	2068	2049	2027	1957	1901	1867	1994	1984	1985	1654	1757	1708	2318	2225	2166	1928	1879	1804	





Rte 605 - Lee Highway to Rte 676





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	11927	11741	11640	11515	10068	9695	10064	9684	9636	9640	





Lee Highway - Interchange to Rte 605





2019	2018	2017	2016	2015	2014	2013	47011	49203	49582	48511	47999	47568	47203	







Bealeton

		17 - 28 to Balls Mill Rd																								17 - Coffman to 28																								28 - 15 to 17																								28 - 17 to Station Dr

		2019		21486		F																				2019		18318		F																				2019		9975		G																				2019		13484		G

		2018		21835		G																				2018		19530		G																				2018		9820		G																				2018		13112		G

		2017		19136		G																				2017		19606		G																				2017		9735		G																				2017		13619		G

		2016		19211		G																				2016		19681		F																				2016		9631		F																				2016		13289		F

		2015		19285		G																				2015		21925		G																				2015		9657		G																				2015		12947		G

		2014		19360		G																				2014		21552		G																				2014		9381		G																				2014		12577		G

		2013		19434		B																				2013		20579		F																				2013		9215		F																				2013		12354		F

		2012		19314		A																				2012		19686		G																				2012		8701		G																				2012		12387		G

		2011		19411		A																				2011		18942		G																				2011		8657		G																				2011		12324		G

		2010		19587		A																				2010		19712		F																				2010		8661		F																				2010		12330		F

		2009		19730		B																				2009		19154		G																				2009		7875		G																				2009		10582		G

		2008		19555		B																				2008		18803		G																				2008		8366		G																				2008		11242		G

		2007		20887		A																				2007		20181		F																				2007		8135		F																				2007		10931		F

		2006		21442		A																				2006		21573		G																				2006		9369		G																				2006		13943		G

		2005		21241		A																				2005		21371		G																				2005		8993		G																				2005		13384		G

		2004		21374		A																																												2004		8753		F																				2004		13027		F

		2003		20208		A																																												2003		6430		G																				2003		10317		G

		2002		19588		F																																												2002		6268		G																				2002		10057		G

		2001		19433		G																																												2001		6018		F																				2001		9655		F

		SLOPE		-61.833																						SLOPE		85.012																						SLOPE		161.58																						SLOPE		152.95

		B		143856																						B		-151135																						B		-316163																						B		-292579

		R2		0.847																						R2		0.0668																						R2		0.6754587006																						R2		0.3970746498

		2045		17407.515																						2045		22714.54																						2045		14268.1																						2045		20203.75

		Trendline Rate						-0.35%																		Trendline Rate						0.74%																		Trendline Rate						1.16%																		Trendline Rate						1.28%

		Straightline from Recession						-0.39%		2019-2009																Straightline from Recession						0.19%		2019-2009																Straightline from Recession						2.11%		2019-2009																Straightline from Recession						2.15%		2019-2009



		Assume 0.5%										2045

		Lee Highway - Blackwell to Winchester										21815		USE 2017

		Wexford Plan at Village Center

		Mintbrook

		2203				Additional Trips

		1% Growth Rate Assumed 

		Weighted Average						1.02%		Use 2019 Volumes

								SAY

								N-S		E-W						Projection Year								2045

		Recommended Growth Rate						1.00%		1.00%						US 17								27,072																		Weighted Average - Use same 0.74% for both sides of 17

																Route 28 (West)								12,569		14,779		USE AVERAGE OF EAST / WEST

																Route 28 (East)								16,990

										2021																				N-S		E-W				2045		GENERATION																				2045		TOTAL

																US 17														0.500%		0.500%										US 17																						US 17

														[85]		[810]		[101]																						[11]		[98]		[13]																		[96]		[908]		[114]

														(31)		(703)		(81)		⤶		53		(72)		[66]				0.12		0.12								(4)		(85)		(10)		⤶		7		(9)		[8]										(35)		(788)		(91)		⤶		60		(81)		[74]

										Route 28				26		414		89		↓		210		(557)		[388]		Route 28								Route 28				4		50		11		↓		26		(67)		[47]		Route 28				Route 28				30		464		100		↓		236		(624)		[435]		Route 28

														⤶		↓		⤷		⤷		38		(60)		[103]														⤶		↓		⤷		⤷		5		(8)		[13]										⤶		↓		⤷		⤷		43		(68)		[116]

												[61]		(75)		89		⤷		⤴		→		⤵														[8]		(9)		11		⤷		⤴		→		⤵										[69]		(84)		100		⤷		⤴		→		⤵

												[303]		(266)		441		↓		118		584		67														[37]		(32)		53		↓		15		71		9										[340]		(298)		494		↓		133		655		76

												[110]		(197)		89		⤶		(243)		(708)		(43)														[14]		(24)		11		⤶		(30)		(85)		(6)										[124]		(221)		100		⤶		(273)		(793)		(49)

																				[181]		[933]		[60]																						[22]		[112]		[8]																		[203]		[1045]		[68]

																US 17																										US 17																						US 17

																																																												US 17 CHECK						RTE 28 CHECK

																																						PK HR		Trips		Mintbrook Trip Gen																		2021		2045						2021		2045

																																						AM		273		82		OK														AM		13944		15656		DNI		AM		10811		12144

																																						PM		(369)		232		OK														PM		(18556)		(20800)				PM		(15211)		(17056)

																																						WKD		[391]		387		OK														WKD		[22844]		[25622]				WKD		[12533]		[14078]

																																																												20700		23211		OK				12852		14426

																																																										2019		19136		27072				2019		11729.5		14779

																																																										OK		0.0817307692		0.1426269778		<10%		OK		0.0956862485		0.0239014826		<10%



US 17 - Rte 28 to Balls Mill Road





2017	2016	2015	2014	2013	2012	2011	2010	2009	19136	19211	19285	19360	19434	19314	19411	19587	19730	





US 17 - Coffman Road to Rte 28





2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	19530	19606	19681	21925	21552	20579	19686	18942	19712	19154	





Rte 28 - US 15 to US 17





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	9975	9820	9735	9631	9657	9381	9215	8701	8657	8661	





Rte 28 - US 17 to Station Drive





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	13484	13112	13619	13289	12947	12577	12354	12387	12324	12330	





DNU BASED ON DISCUSSION OF CONSTRUCTION ACTIVITIES



Shadwell

		250 - 22 to Fluvanna CL																						250 - 22 to Shadwell Creek Rd																						22 - 250 to 616																						729 - 732 to 250

		2019		5335		G																		2019		24287		G																		2019		9509		G																		2019		6913		G

		2018		5234		F																		2018		23825		F																		2018		9328		F																		2018		6782		F

		2017		5845		G																		2017		23901		G																		2017		8967		G																		2017		6526		G

		2016		5703		G																		2016		23320		G																		2016		8749		G																		2016		6367		G

		2015		5511		F																		2015		22536		F																		2015		8455		F																		2015		6153		F

		2014		5172		G																		2014		22395		G																		2014		7953		G																		2014		5982		G

		2013		5061		G																		2013		21918		G																		2013		7784		G																		2013		5854		G

		2012		4986		F																		2012		21591		F																		2012		7668		F																		2012		5767		F

		2011		4978		G																		2011		22337		G																		2011		7266		G																		2011		5684		G

		2010		5002		G																		2010		22442		G																		2010		7300		G																		2010		5710		G

		2009		4918		F																		2009		22067		F																		2009		7178		F																		2009		5615		F

		2008		5631		G																		2008		23789		G																		2008		7860		G																		2008		6496		G

		2007		5471		G																		2007		23111		G																		2007		7636		G																		2007		6310		G

		2006		5328		F																		2006		22509		F																		2006		7437		F																		2006		6146		F

		2005		9101		G																		2005		22110		G																		2005		8281		G																		2005		7233		G

		2004		8855		G																		2004		21510		G																		2004		8056		G																		2004		7037		G

		2003		8296		F																		2003		20153		F																		2003		7548		F																		2003		6593		F

		2002		10309		G																		2002		24523		G																		2002		8432		G																		2002		6258		G

		2001		9896		G																		2001		23541		G																		2001		8095		G																		2001		6008		G

		SLOPE		68.164																				SLOPE		230.91																				SLOPE		251.85																				SLOPE		134.5727272727

		B		-132032																				B		-442267																				B		-499021																				B		-264906.472727273

		R2		0.0622836934																				R2		0.0833087028																				R2		0.2856101799																				R2		0.9389703613

		2045		7363.38																				2045		29943.95																				2045		16012.25																				2045		10294.7545454545

		Trendline Rate						1.06%																Trendline Rate						0.73%																Trendline Rate						1.56%																Trendline Rate						1.26%

		Straightline from Recession						0.78%		2019-2009														Straightline from Recession						0.91%		2019-2009														Straightline from Recession						2.45%		2019-2009														Straightline from Recession						1.88%		2019-2009

								E-W		N-S

		Recommended Growth Rate						1.00%		1.00%						Projection Year								2045

		1% growth rate will put us back close to trend line. 														US 250								29,944		Based on Historical trend from TED DATA																																Use projected ADT's and intersection percentages 

		2021 TMC are lower than historical trends														Route 22								16,012		Based on Historical trend from TED DATA

										2021																				E-W		N-S				2045		GENERATION																				2045		TOTAL

																Route 22														1.000%		1.000%										Blackwell Road																						Blackwell Road



														(266)		(0)		(34)		⤶		19		(19)						0.24		0.24								(64)				(9)		⤶		5		(5)												(330)		(0)		(43)		⤶		24		(24)

										US 250				400		0		24		↓		646		(365)				US 250								Lee Highway				96				6		↓		156		(88)				Lee Highway				Lee Highway				496		0		30		↓		802		(453)				Lee Highway

														⤶		↓		⤷		⤷		9		(0)																⤶		↓		⤷		⤷																⤶		↓		⤷		⤷		9		(0)

														(390)		238		⤷		⤴		→		⤵																(94)		58		⤷		⤴		→		⤵												(484)		296		⤷		⤴		→		⤵

														(739)		231		↓		18		1		4																(178)		56		↓																		(917)		287		↓		18		1		4

														(0)		20		⤶		(1)		(0)		(5)																				⤶																		(0)		20		⤶		(1)		(0)		(5)



																Luck Stone Driveway																										Blackwell Road																						Blackwell Road

																																																												US 250										22 Check

																																						NO GROWTH																						2021		2045								2021		2045

																																																										AM		17256		21322						AM		7578		9411

																																																										PM		(19944)		(24544)						PM		(7878)		(9789)



																																																												18600		22933								7728		9600

																																																										2019		24287		29944						2019		9509		16012

																																																												0.2341581916		0.2341246451		<10%						0.1873196153		0.4004590236		<10%



US 250 - Rte 22 to Fulvanna County Line





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	5335	5234	5845	5703	5511	5172	5061	4986	4978	5002	4918	





US 250 - Rte 22 to Shadwell Creek Rd





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	24287	23825	23901	23320	22536	22395	21918	21591	22337	22442	22067	





Rte 22 - US 250 to Rte 616





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	9509	9328	8967	8749	8455	7953	7784	7668	7266	7300	7178	





Rte 729 - Rte 732 to US 250





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	6913	6782	6526	6367	6153	5982	5854	5767	5684	5710	5615	







Pantops

		250 - 64 to 1109																								PJ - 250 to State Farm

		2019		36414		G																				2019		356		R

		2018		35854		F																				2018		356		R

		2017		39853		G																				2017		5100		R

		2016		39672		G																				2016		5100		R

		2015		37142		F																				2015		5100		R

		2014		28364		G																				2014		5100		R

		2013		30546		G																				2013		5100		R

		2012		32721		F																				2012		5100		R

		2011		36222		G																				2011		5019		R

		2010		36053		G																				2010		5019		R

		2009		35885		F																				2009		5019		R

		2008		35878		G																				2008		5019		R

		2007		36979		G																				2007		5019		R

		2006		37091		F																				2006		5019		R

		2005		43236		F																				2005		6560		R

		2004		32313		G

		2003		32225		F

		2002		29880		G

		2001		29855		G

		SLOPE		199.5070175439																						SLOPE		10.1958041958

		B		-365946.842105263																						B		-15449.3601398601

		R2		0.0841616042																						R2		0.7552447552

		2045		42045.0087719298																						2045		5401.0594405594

		Trendline Rate						0.52%																		Trendline Rate						0.20%

		Straightline from Recession						0.15%		2019-2009																Straightline from Recession						-130.98%		2019-2009

								E-W		N-S

		Recommended Growth Rate						0.30%		0.30%						Projection Year								2045

																US 250								42,045		Based on Historical trend from TED DATA

																Peter Jefferson Pkwy								5,498		Based on recommended growth rate

										2021																				E-W		N-S				2045		GENERATION																				2045		TOTAL

																Glenorchy Dr														0.300%		0.300%										Glenorchy Dr																						Glenorchy Dr

														[3]		[0]		[1]																						[1]		[0]		[1]																		[4]		[0]		[2]

														(2)		(0)		(0)		⤶		0		(1)		[1]				0.072		0.072								(1)		(0)		(0)		⤶		0		(1)		[1]										(3)		(0)		(0)		⤶		0		(2)		[2]

										US 250				0		0		1		↓		1761		(1027)		[1166]		US 250								US 250				0		0		1		↓		127		(74)		[84]		US 250				US 250				0		0		2		↓		1888		(1101)		[1250]		US 250

														⤶		↓		⤷		⤷		486		(68)		[54]														⤶		↓		⤷		⤷		35		(5)		[4]										⤶		↓		⤷		⤷		521		(73)		[58]

												[0]		(0)		2		⤷		⤴		→		⤵														[0]		(0)		1		⤷		⤴		→		⤵										[0]		(0)		3		⤷		⤴		→		⤵

												[1083]		(1771)		753		↓		27		0		92														[78]		(128)		55		↓		2		0		7										[1161]		(1899)		808		↓		29		0		99

												[14]		(23)		133		⤶		(98)		(1)		(469)														[2]		(2)		10		⤶		(8)		(1)		(34)										[16]		(25)		143		⤶		(106)		(2)		(503)

																				[11]		[0]		[73]																						[1]		[0]		[6]																		[12]		[0]		[79]

																Peter Jefferson  Pkwy																										Peter Jefferson  Pkwy																						Peter Jefferson  Pkwy

																																																												US 250										22 Check

																																				Presido Apartments 				250		DU		Remaining Area PUD																2021		2045								2021		2045

																																				AM		143		TOTAL		ITE 270 - RPUD		600000		SF												AM		29733		31900						AM		8200		8800

																																				PM		173		TOTAL		ITE 270 - RPUD		FAR		240000												PM		(32456)		(35656)						PM		(7322)		(7878)

																																				WKD		140		TOTAL		ITE 270 - RPUD		Dev Acre		5.6390977444												WKD		[25300]		[27144]						WKD		[1689]		[1833]

																																												DU/AC		197.3684210526														29163		31567								5737		6170

																																												AM		114		TOTAL		ITE 270 - RPUD								2019		36414		42045						2017		5100		5498

																																												PM		138		TOTAL		ITE 270 - RPUD										0.1991277266		0.2492172653		<10%						0.1249092229		0.1223344557		<10%

																																												WKD		112		TOTAL		ITE 270 - RPUD

																																								AM		257		TOTAL

																																								PM		311		TOTAL

																																								WKD		252		TOTAL

																																						Assume 		40%		%		Internal Capture

																																						Assume ADT SPLITS BETWEEN NETWORK

																																						Peter Jefferson				5100		0.4513274336

																																						State Farm				5200		0.4601769912

																																						Pantops				1000		0.0884955752

																																						TOTAL FROM PETER JEFFERSON AREA								Growth Rate Gen

																																						AM		69.5946902655		TOTAL				54		TOTAL

																																						PM		84.217699115		TOTAL				(50)		TOTAL

																																						WKD		68.2407079646		TOTAL				[13]		TOTAL



US 250 - I64 to Rte 1109





2019	2018	2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	2005	2004	2003	2002	2001	36414	35854	39853	39672	37142	28364	30546	32721	36222	36053	35885	35878	36979	37091	43236	32313	32225	29880	29855	





Peter Jefferson Hwy - US 250 to State Farm Blvd





2017	2016	2015	2014	2013	2012	2011	2010	2009	2008	2007	2006	5100	5100	5100	5100	5100	5100	5019	5019	5019	5019	5019	5019	
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Interchange Results

Co
ng
es
tio
n

Pe
de
st
ria
n

Sa
fe
ty

Notes

Type Dir
Maximum

V/C

Accommodation 

Compared to 

Traditional 

Diamond

Weighted Total 

Conflict Points

Congestion

Pedestrian

Safety

Information
The maximum v/c ratio represents the worst v/c of all zones that make up an intersection.

Compares the potential of each design to accommodate pedestrians based on safety, wayfinding, and delay. Potential is 

qualitatively defined as better (+), similar (blank cell), or worse (‐) than a conventional intersection or traditional diamond 

interchange.

Weighted Total = (2 x Crossing Conflicts) + Merging Conflicts + Diverging Conflicts

30



Conventional Conventional

EW Split? FALSE
NS Split? FALSE

NS Facility: North Milton Road VOLUME / CAPACITY 
RATIO: 0.42

N

DESIGN AND RESULTS DATA INPUT AND CONFIGURATION

Project Name: US 250 & North Milton Road - PM Critical Lane Volume Sum

Date: August 15, 2021

EW Facility: US 250 < 1200 1200 - 1399 1400 - 1599 ≥ 1600
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Diverging 1

Weighted Total Conflict Points

48

Safety - Conflict Point Diagram (Three Legs)

Weighted Total Conflict Points

12

Diverging 3

Total 9

Conflict Type Weight

Crossing 2

Merging 1

Diverging

Conflict Type

Total

Note: This diagram does not reflect the actual lane configuration of the intersection

Safety - Conflict Point Diagram

Weight

Crossing 2

Conflict Type Count
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Merging

Diverging

16

8

8
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WB Critical Vol
514

NB Critical Vol
161

Conflict Type Count

Crossing 3

Merging 3

No No
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Rcv Lane?

pcph pcph pcph
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?
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1

Zone 5

Zone 5

Back to Results
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EB‐WB

EB Critical Vol

8

Merging 6

Diverging

Weighted Total Conflict Points

28

Conflict Type Weight

Crossing 2

Merging 1

Diverging 1

20

1 1
153 0 40

Safety - Conflict Point Diagram

No

pcph pcph pcph

Channelized w/ 

Rcv Lane?

NB Critical Vol
161

Note: This diagram does not reflect the actual lane configuration of the intersection

NB

Guidance

The benefits of an unsignalized thru‐cut are limited. The design would encourage concurrent minor  street left turns and two‐

stage left turns with a stop in the median, which are not necessarily desirable. Additionally, minor street left‐turn 

movements would still have conflict points with both directions of the major street.

●Minor street right turns will generally be yield‐controlled but could be signalized or stop‐controlled.
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●The original through volumes were split evenly to leŌ‐turns and right‐

turns.

Assumptions

● Minor street through traffic does not need to re‐enter the 

intersection from the major street to complete the desired movement. 

There are no u‐turn crossover intersections on the major street.
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EW Split? FALSENorth arrow directions will 

appear once the directional 

question has been answered on 

the Input Worksheet  .
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SB

●ChannelizaƟon is needed on the minor street to 1) align both leŌ‐turn movements so they can operate concurrently and 2) 

physically prevent through movements. This is similar to the channelization at an off‐ramp at a single‐point diamond 

interchange. Channelization may require some minor widening in the immediate vicinity of the intersection.

●The vehicular signal phasing does not accommodate a pedestrian crossing of the major street. A pedestrian phase‐‐likely 

pedestrian only‐‐is needed for designs including a major street pedestrian crossing. If the pedestrian phase is frequently 

actuated, then the operational benefit of the thru‐cut will be diminished.

A thru‐cut is a signalized intersection form best suited for location at which minor street through volumes are relatively low 

but overall minor street volumes are high enough to warrant a signal. Thru‐Cuts are generally appropriate when the through 

volume on each minor street leg is less than 100 vehicles (per leg) in peak hour, but may be appropriate with minor street 

through volumes if the major street through volume is very high. This will often occur at locations where land uses served by 

each of the minor street legs are likely to generate only a small number of trips between them. VDOT envisions thru‐cuts to 

predominantly be used as relatively low‐cost improvements and not include the implementation of u‐turn crossovers to 

facilitate minor street through movements. Thru‐cuts will generally be implemented in locations where the surrounding road 

and/or driveway network already supports alternative routes for minor street through‐movement trips. The following are 

additional design considerations for thru‐cuts:

W

Thru-Cut Thru-Cut

DESIGN AND RESULTS DATA INPUT AND CONFIGURATION

NS Facility: North Milton Road VOLUME / CAPACITY 
RATIO: 0.42

Date: August 15, 2021

Enter the lane 

configurations in the 

yellow cells.

Project Name: US 250 & North Milton Road - PM Critical Lane Volume Sum

EW Facility: US 250 < 1200 1200 - 1399

Zone 5

Zone 5

Back to Results
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1 1

1 1

● The number of circulaƟng lanes in one quadrant is assumed to be equal 

to the number of exiting lanes in the next quadrant.

● The roundabout is limited to a maximum of two entry lanes and two 

circulating lanes.

● All leŌ‐turning vehicles are assumed to stay in the innermost lane unƟl 

exiting the roundabout.

● This worksheet does not use the CLV methodology. The calculaƟons are 

based on the HCM 6th Edition .

Predicted approach 
capacity

Predicted approach 
capacity

Slip 

Lane?

No

Predicted approach 
capacity

Lane 2

EB

Safety - Conflict Point Diagram
Conflict Type Count

Crossing 0

Merging

8

Conflict Type Weight

Crossing

Lane 1 0.59

W E

S

Predicted approach 
capacity

Lane 1

Lane 2 V/CV/C Lane 2

Lane 1 0.23 V/C

Lane 2 V/C

V/C

V/C Lane 1 0.23 V/C

US 250 & North Milton Road - PM Critical Lane Volume Sum

North Milton Road

V/C

August 15, 2021

VOLUME / 
CAPACITY 

RATIO:
0.59

N

0

W
B

2

Total 8

Slip 

Lane?

Assumptions

SB

Number of Entry 

Lanes

Weighted Total Conflict Points

Merging

Diverging 1

1

Diverging 4

4

Number of 

Circulating Lanes

1

p
c

p
h

0

Slip 

Lane?

Number of Entry 

Lanes

1

Number of 

Circulating Lanes
Number of Entry 

Lanes

3
1

p
c

p
h

pcph
0

1

0 0
pcph pcph

DESIGN AND RESULTS DATA INPUT AND CONFIGURATION CAPACITY CALCULATIONS

0.50 Lane Capacity

EW Facility: US 250 < 1200 1200 - 1399 1400 - 1599 ≥ 1600 1

0
p

c
p

h Through lane utilization 
factor

2
3

6
p

c
p

h

Project Name:

NS Facility:

Enter the lane configurations in the 

yellow cells.

Date:

2

pcph pcph

V
/C

 R
A

T
IO

V
/C

 R
A

T
IO 420

SB

W
B

Conflicting flow

31

2
6

7
p

c
p

h

No

Number of 

Circulating Lanes

1

p
c

p
h

7
8

6 V/C RATIO

0.59

11
81

V/C RATIO

p
c

p
h

C
o

n
fl

ic
ti

n
g

 f
lo

w

15
3

1

0.
23 V/C RATIO

2 1

C
o

n
flic

tin
g

 flo
w

Number of 

Circulating Lanes
No

Slip 

Lane?

1

T
h

ro
u

g
h

 la
n

e
 u

tiliza
tio

n
 

fa
c

to
r

Number of Entry 

Lanes

305

481

0

p
c

p
h

V
/C

 R
A

T
IO

No

1

1

0.50

pcph

Conflicting flow

481

EB

L
a

n
e

 C
a

p
a

c
ity

1337

V/C RATIO

p
c

p
h

4
8

1

153 0 40 845 153
pcph pcph pcph

p
c

p
h

3
0

5

Number of 

Entry Lanes

Number of 

Circulating Lanes
Lane A B

1 1 ‐ 1380 0.00102

1420 0.00085‐21

2

1

NB

Through lane utilization 
factor

0.00091

0.000911420Right12

Lane Capacity

0.50

40

1

1

1

L
a

n
e

 C
a

p
a

c
it

y

0

23
6

1

2 2 Left 1350

1
0.

50
T

h
ro

u
g

h
 l

a
n

e
 u

ti
li

za
ti

o
n

 
fa

c
to

r

31

Left 1420

Roundabout Roundabout Roundabout

EQUATION: A x exp(-B x Q)

0

0.23

193
pcph

V
/C

 R
A

T
IO NB

0.00092

0.000851420Right2 2
Zone 1

Zone 3 Zone 2

Zone 4

Back to Results

VDOT JUNCTION SCREENING TOOL
Ver 1.0 33



Priority MVMT Rank
1 EBL 2 1 2 0 1 No 0.01 v c,1 234.00 t c,1 4.11 t f,1 2.21 c p,1 1339.34 cm,1 1339.34 1 1339.34 1 0.00
2 EBT 1 4 2 31 1 No 0.01 v c,4 778.00 t c,4 4.11 t f,4 2.21 c p,4 843.15 cm,4 843.15 2 1800.00 2 0.26
3 EBR 1 7 3 150 1 No Yes 0.02 v c,7 772.00 t c,7 6.42 t f,7 3.52 c p,7 367.85 cm,7 354.32 0 3 1500.00 3 0.20
4 WBL 2 8 0 1 v c,8 t c,8 t f,8 c p,8 cm,8 0 4 843.15 4 0.04
5 WBT 1 9 2 39 1 No Yes 0.02 v c,9 476.00 t c,9 6.22 t f,9 3.32 c p,9 588.90 cm,9 588.90 0 5 1800.00 5 0.13
6 WBR 1 10 0 0 0 v c,10 t c,10 t f,10 c p,10 cm,10 0 6 1500.00 6 0.00
7 NBL 3 11 0 0 v c,11 t c,11 t f,11 c p,11 cm,11 0 7 354.32 7 0.42

NBT 0 12 0 0 0 v c,12 0.00 t c,12 t f,12 c p,12 cm,12 0 8 8 0.00
9 NBR 2 9 588.90 9 0.07

SBL 0 2 1 476 1 0.01 v c,I,7 476.00 t c,I,7 5.42 ‐‐ ‐‐ 0.00
SBT 0 3 1 302 1 No No 0.01 v c,II,7 296.00 t c,II,7 5.42 11 11 0.00

Stops SBR 0 5 1 234 1 0.01 v c,I,8 476.00 t c,I,8 c p,I,7 624.99 cm,I,7 624.99 cm,7 354.32 ‐‐ ‐‐ 0.00
1 6 1 0 1 No No 0.01 v c,II,8 296.00 t c,II,8 c p,II,7 754.68 cm,II,7 726.94 cm,8 #VALUE!

MAJOR MINOR v c,I,10 t c,I,10 c p,I,8 cm,I,8 cm,10

EB NB v c,II,10 t c,II,10 c p,II,8 cm,II,8 cm,11

WB v c,I,11 t c,I,11 c p,I,10 cm,I,10

v c,II,11 t c,II,11 c p,II,10 cm,II,10

2 c p,I,11 cm,I,11

FALSE c p,II,11 cm,II,11

FALSE
y 7 0.73 c T,7 466.53
y 8 c T,8
y 10 c T,10
y11 c T,11

p 0,1 1.00
p 0,4 0.96

a 0.91
p*0,1 1.00 p 0,8 0.00 p 0,9 0.93
p*0,4 0.96 p 0,11 1.00 p 0,12 1.00

p" 7 0.963 p' 7 0.97 f p,7 0.97
p" 10 p' 10 #VALUE! f p,10 #VALUE!

x 1i,1+2 0.26
x 4i,1+2 0.13

Through
Right f 8 0.96

f 11 0.96
f 7 0.96
f 10 0.96

f I,8 1.00 f II,8 0.96 p 0,I,8 1.00
f I,11 0.96 f II,11 1.00 p 0,I,11 1.00
f I,7 1.00 f II,7 0.96
f I.10 0.96 f II.10 0.93
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Project Name:
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Mvmt 7, 4‐leg
Mvmt 10, 4‐leg
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Controlled?
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M1 Shared?
M4 Shared?

Mvmt 1, excl  left
Mvmt 4, excl  left

FALSE

Number of Lanes

10 0
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h Shared
?
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1

Mvmt 1, shared left
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h

● This worksheet does not use the CLV methodology. The calculaƟons 

are based on the HCM, 6th Edition . The calculations are based on 

vehicles per hour.

HCM 6 CALCULATIONS
Step 1: Identify which approaches are stop‐

controlled by selecting  "Yes" from the drop‐down 
Step 2: Enter the lane configurations in the yellow 

cells.
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Safety - Conflict Point Diagram Assumptions
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Note: This diagram does not reflect the actual lane configuration of the intersection
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U‐Turn / Left Through Right

390 739 0

0 365 19

1 0 5

34 0 266

Volumes (veh/hr)

Eastbound

Northbound

Westbound

Southbound

VDOT Junction Screening Tool
Results Worksheet

Intersection Results

Project Title:

EW Facility:

NS Facility:

Date:

General Information

US 250 & Rte 22 ‐ PM

US 250

Rte 22

August 15, 2021

General Instructions: All intersection and interchange configurations have a default assumption 

of one exclusive lane per movement. No results shall be interpreted until the user has verified 

the lane configurations on each worksheet.

Co
ng
es
tio
n

Pe
de
st
ria
n

Sa
fe
ty

Notes

Type Dir
Maximum

V/C

Accommodation 

Compared to 

Conventional

Weighted Total 

Conflict Points

Conventional ‐ 0.52 48

Partial Displaced Left Turn ‐ 0.49 ‐ 44

Roundabout ‐ 0.86 8

Two‐Way Stop Control ‐ 0.88 48

*The continuous green‐T is the only three‐legged innovative intersection in this tool. To compare the continuous green‐T to other innovative intersections, 

conflicts corresponding with the fourth leg must be removed. This has been done for the conventional intersection. Conflict point diagrams for three‐legged 

and four‐legged conventional intersections have been provided on the conventional intersection worksheet for reference.  

29



Interchange Results

Co
ng
es
tio
n

Pe
de
st
ria
n

Sa
fe
ty

Notes

Type Dir
Maximum

V/C

Accommodation 

Compared to 

Traditional 

Diamond

Weighted Total 

Conflict Points

Congestion

Pedestrian

Safety

Information
The maximum v/c ratio represents the worst v/c of all zones that make up an intersection.

Compares the potential of each design to accommodate pedestrians based on safety, wayfinding, and delay. Potential is 

qualitatively defined as better (+), similar (blank cell), or worse (‐) than a conventional intersection or traditional diamond 

interchange.

Weighted Total = (2 x Crossing Conflicts) + Merging Conflicts + Diverging Conflicts

30



Conventional Conventional

EW Split? FALSE
NS Split? FALSE

NS Facility: Rte 22 VOLUME / CAPACITY 
RATIO: 0.52
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DESIGN AND RESULTS DATA INPUT AND CONFIGURATION

Project Name: US 250 & Rte 22 - PM Critical Lane Volume Sum

Date: August 15, 2021
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the Input Worksheet.
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● The number of through lanes entered in one zone is assumed to be equal 

to the number of through lanes in all zones that the movement passes 

through.
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Assumptions

● CLV calculaƟons at Zone 5 do not include the right‐turn movements from 

the non‐displaced‐left approaches.
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Project Name: US 250 & Rte 22 - PM Critical Lane Volume Sum
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1 1

1 1

● The number of circulaƟng lanes in one quadrant is assumed to be equal 

to the number of exiting lanes in the next quadrant.

● The roundabout is limited to a maximum of two entry lanes and two 

circulating lanes.

● All leŌ‐turning vehicles are assumed to stay in the innermost lane unƟl 

exiting the roundabout.

● This worksheet does not use the CLV methodology. The calculaƟons are 

based on the HCM 6th Edition .
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Priority MVMT Rank
1 EBL 2 1 2 390 1 No 0.01 v c,1 384.00 t c,1 4.11 t f,1 2.21 c p,1 1179.98 cm,1 1179.98 1 1179.98 1 0.33
2 EBT 1 4 2 0 1 No 0.02 v c,4 739.00 t c,4 4.12 t f,4 2.22 c p,4 867.29 cm,4 867.29 2 1800.00 2 0.41
3 EBR 1 7 4 1 1 No Yes 0 v c,7 2026.50 t c,7 7.10 t f,7 3.50 c p,7 43.27 cm,7 19.47 0 3 1500.00 3 0.00
4 WBL 2 8 3 0 1 Yes 0 v c,8 1903.00 t c,8 6.50 t f,8 4.00 c p,8 69.68 cm,8 46.65 0 4 867.29 4 0.00
5 WBT 1 9 2 5 1 No Yes 0 v c,9 739.00 t c,9 6.20 t f,9 3.30 c p,9 420.61 cm,9 420.61 0 5 1800.00 5 0.20
6 WBR 1 10 4 34 1 No Yes 0.05 v c,10 1886.50 t c,10 7.15 t f,10 3.55 c p,10 52.74 cm,10 38.75 0 6 1500.00 6 0.01
7 NBL 4 11 3 0 1 Yes 0.05 v c,11 1884.00 t c,11 6.55 t f,11 4.05 c p,11 69.52 cm,11 46.54 0 7 19.47 7 0.05
8 NBT 3 12 2 266 1 No Yes 0.05 v c,12 365.00 t c,12 6.25 t f,12 3.35 c p,12 673.39 cm,12 673.39 0 8 46.65 8 0.00
9 NBR 2 9 420.61 9 0.01
10 SBL 4 2 1 739 1 0.01 v c,I,7 1519.00 t c,I,7 6.10 10 38.75 10 0.88
11 SBT 3 3 1 0 1 No No 0.01 v c,II,7 507.50 t c,II,7 6.10 11 46.54 11 0.00

Stops 12 SBR 2 5 1 365 1 0.02 v c,I,8 1519.00 t c,I,8 5.50 c p,I,7 150.08 cm,I,7 100.48 cm,7 19.47 12 673.39 12 0.40
2 6 1 19 1 No No 0.02 v c,II,8 384.00 t c,II,8 5.50 c p,II,7 551.46 cm,II,7 333.63 cm,8 46.65

MAJOR MINOR v c,I,10 365.00 t c,I,10 6.15 c p,I,8 183.02 cm,I,8 122.53 cm,10 38.75
EB NB v c,II,10 1521.50 t c,II,10 6.15 c p,II,8 614.92 cm,II,8 614.92 cm,11 46.54
WB SB v c,I,11 365.00 t c,I,11 5.55 c p,I,10 648.03 cm,I,10 648.03

v c,II,11 1519.00 t c,II,11 5.55 c p,II,10 145.65 cm,II,10 96.35
2 c p,I,11 618.04 cm,I,11 618.04

FALSE c p,II,11 178.44 cm,II,11 119.46
FALSE

y 7 ‐1.07 c T,7 0.00
y 8 0.43 c T,8 91.16
y 10 10.58 c T,10 83.41
y11 7.84 c T,11 101.51

p 0,1 0.67
p 0,4 1.00

a 0.91
p*0,1 0.44 p 0,8 1.00 p 0,9 0.99
p*0,4 1.00 p 0,11 1.00 p 0,12 0.60

p" 7 0.669 p' 7 0.74 f p,7 0.45
p" 10 0.669 p' 10 0.74 f p,10 0.73

x 1i,1+2 0.41
x 4i,1+2 0.20

Through
Right f 8 0.67

f 11 0.67
f 7 0.00
f 10 0.00

f I,8 0.67 f II,8 1.00 p 0,I,8 1.00
f I,11 1.00 f II,11 0.67 p 0,I,11 1.00
f I,7 0.67 f II,7 0.60
f I.10 1.00 f II.10 0.66
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DESIGN AND RESULTS DATA INPUT AND CONFIGURATION

Project Name:

0

Stop‐controlled approaches

Mvmt 4, shared left

Mvmt 7, 4‐leg
Mvmt 10, 4‐leg

No

Approach 
Stop 

Controlled?

One

NS Major?

Major street lanes
M1 Shared?
M4 Shared?

Mvmt 1, excl  left
Mvmt 4, excl  left

FALSE

Number of Lanes

10 19 vp
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?
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1

Mvmt 1, shared left

vp
h

● This worksheet does not use the CLV methodology. The calculaƟons 

are based on the HCM, 6th Edition . The calculations are based on 

vehicles per hour.

HCM 6 CALCULATIONS
Step 1: Identify which approaches are stop‐

controlled by selecting  "Yes" from the drop‐down 
Step 2: Enter the lane configurations in the yellow 

cells.
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No No One or two‐stage minor 
street left and through 

movments*?

1

1
1

Safety - Conflict Point Diagram Assumptions

Approach 
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No No
Shared

?

Note: This diagram does not reflect the actual lane configuration of the intersection
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Conflict Type Count

Crossing 16

Total 32

Diverging 1

Diverging 8
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Crossing 2

Merging 8

Merging 1

US 250 & Rte 22 - PM Critical Lane Volume Sum

Yes
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Queues
8: US 250 & Rte 22 12/10/2021

US 250-Rte22 Existing AM Synchro 10 Report
MBI Page 1

Lane Group SEL SET SER NWL NWT NWR NET SWT
Lane Group Flow (vph) 256 248 22 10 695 20 24 26
v/c Ratio 0.58 0.18 0.03 0.02 0.69 0.02 0.34 0.21
Control Delay 14.9 9.6 0.1 9.0 25.8 0.1 58.1 56.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.9 9.6 0.1 9.0 25.8 0.1 58.1 56.9
Queue Length 50th (ft) 68 65 0 3 314 0 15 19
Queue Length 95th (ft) #175 172 0 m10 #683 m0 43 49
Internal Link Dist (ft) 176 930 773 154
Turn Bay Length (ft) 400 330 300
Base Capacity (vph) 441 1355 796 413 1006 945 100 203
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 0.58 0.18 0.03 0.02 0.69 0.02 0.24 0.13

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
9: N Milton Rd & US 250 12/10/2021

US 250-Rte22 Existing AM Synchro 10 Report
MBI Page 2

Lane Group SET SER NWL NWT NEL NER
Lane Group Flow (vph) 192 81 26 383 326 26
v/c Ratio 0.20 0.09 0.23 0.33 0.78 0.07
Control Delay 25.1 13.7 57.5 12.0 55.8 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 13.7 57.5 12.0 55.8 11.4
Queue Length 50th (ft) 71 0 20 126 238 0
Queue Length 95th (ft) 235 77 49 224 312 21
Internal Link Dist (ft) 930 1324 905
Turn Bay Length (ft) 130 180 330
Base Capacity (vph) 974 864 163 1175 778 718
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.09 0.16 0.33 0.42 0.04

Intersection Summary



HCM Signalized Intersection Capacity Analysis
8: US 250 & Rte 22 12/10/2021

US 250-Rte22 Existing AM Synchro 10 Report
MBI Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 238 231 20 9 646 19 18 1 4 24 0 0
Future Volume (vph) 238 231 20 9 646 19 18 1 4 24 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 16 12 12 12 12 16 12 12 16 12
Total Lost time (s) 10.0 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.98 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1719 1776 989 1014 1881 1615 1107 2046
Flt Permitted 0.18 1.00 1.00 0.61 1.00 1.00 0.75 0.81
Satd. Flow (perm) 324 1776 989 646 1881 1615 866 1734
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 256 248 22 10 695 20 19 1 4 26 0 0
RTOR Reduction (vph) 0 0 8 0 0 10 0 4 0 0 0 0
Lane Group Flow (vph) 256 248 14 10 695 10 0 20 0 0 26 0
Heavy Vehicles (%) 5% 7% 85% 78% 1% 0% 89% 0% 75% 0% 0% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 3
Permitted Phases 2 2 6 6 4 3
Actuated Green, G (s) 86.2 74.6 74.6 60.8 59.2 59.2 6.2 5.2
Effective Green, g (s) 86.2 74.6 74.6 60.8 59.2 59.2 6.2 5.2
Actuated g/C Ratio 0.72 0.62 0.62 0.51 0.49 0.49 0.05 0.04
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 1104 614 332 927 796 44 75
v/s Ratio Prot c0.08 0.14 0.00 c0.37
v/s Ratio Perm 0.34 0.01 0.01 0.01 c0.02 c0.01
v/c Ratio 0.60 0.22 0.02 0.03 0.75 0.01 0.46 0.35
Uniform Delay, d1 15.0 10.0 8.7 14.7 24.4 15.5 55.3 55.8
Progression Factor 1.00 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.5 0.1 0.0 5.3 0.0 7.4 2.8
Delay (s) 17.2 10.5 8.8 14.8 26.8 15.5 62.7 58.5
Level of Service B B A B C B E E
Approach Delay (s) 13.7 26.3 62.7 58.5
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 32.4
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: N Milton Rd & US 250 12/10/2021

US 250-Rte22 Existing AM Synchro 10 Report
MBI Page 2

Movement SET SER NWL NWT NEL NER
Lane Configurations
Traffic Volume (vph) 182 77 25 364 310 25
Future Volume (vph) 182 77 25 364 310 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1759 1495 1612 1845 1787 1615
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1759 1495 1612 1845 1787 1615
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 192 81 26 383 326 26
RTOR Reduction (vph) 0 38 0 0 0 20
Lane Group Flow (vph) 192 43 26 383 326 6
Heavy Vehicles (%) 8% 8% 12% 3% 1% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4
Actuated Green, G (s) 63.3 63.3 5.3 76.4 28.1 28.1
Effective Green, g (s) 63.3 63.3 5.3 76.4 28.1 28.1
Actuated g/C Ratio 0.53 0.53 0.04 0.64 0.23 0.23
Clearance Time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 927 788 71 1174 418 378
v/s Ratio Prot 0.11 0.02 c0.21 c0.18
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.21 0.05 0.37 0.33 0.78 0.02
Uniform Delay, d1 15.0 13.8 55.7 10.0 43.1 35.3
Progression Factor 1.45 3.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 3.2 0.7 8.9 0.0
Delay (s) 22.2 41.9 58.9 10.7 52.0 35.3
Level of Service C D E B D D
Approach Delay (s) 28.1 13.8 50.8
Approach LOS C B D

Intersection Summary
HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues
8: US 250 & Rte 22 12/10/2021

US 250-Rt22 Existing PM Synchro 10 Report
MBI Page 1

Lane Group SEL SET NWT NWR NET SWT
Lane Group Flow (vph) 411 778 384 20 6 36
v/c Ratio 0.57 0.53 0.38 0.02 0.02 0.50
Control Delay 10.1 10.3 39.0 0.1 0.0 75.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 10.3 39.0 0.1 0.0 75.5
Queue Length 50th (ft) 98 242 258 0 0 29
Queue Length 95th (ft) 227 541 433 0 0 65
Internal Link Dist (ft) 176 930 773 154
Turn Bay Length (ft) 300
Base Capacity (vph) 784 1463 1014 950 508 95
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.53 0.38 0.02 0.01 0.38

Intersection Summary



Queues
9: N Milton Rd & US 250 12/10/2021

US 250-Rt22 Existing PM Synchro 10 Report
MBI Page 2

Lane Group SET SER NWL NWT NEL NER
Lane Group Flow (vph) 498 331 38 218 159 40
v/c Ratio 0.41 0.30 0.33 0.15 0.68 0.16
Control Delay 10.8 5.0 65.3 5.4 68.1 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.8 5.0 65.3 5.4 68.1 14.9
Queue Length 50th (ft) 130 31 31 45 130 0
Queue Length 95th (ft) 182 71 67 85 195 33
Internal Link Dist (ft) 930 1324 905
Turn Bay Length (ft) 130 180 330
Base Capacity (vph) 1216 1093 308 1408 575 542
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.30 0.12 0.15 0.28 0.07

Intersection Summary



HCM Signalized Intersection Capacity Analysis
8: US 250 & Rte 22 12/10/2021

US 250-Rt22 Existing PM Synchro 10 Report
MBI Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 390 739 0 0 365 19 1 0 5 34 0 0
Future Volume (vph) 390 739 0 0 365 19 1 0 5 34 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 16 12 12 12 12 16 12 12 16 12
Total Lost time (s) 10.0 10.0 10.0 10.0 6.5 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.89 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.99 0.95
Satd. Flow (prot) 1770 1881 1863 1538 1895 2046
Flt Permitted 0.41 1.00 1.00 1.00 1.00 0.30
Satd. Flow (perm) 758 1881 1863 1538 1911 653
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 778 0 0 384 20 1 0 5 36 0 0
RTOR Reduction (vph) 0 0 0 0 0 10 0 6 0 0 0 0
Lane Group Flow (vph) 411 778 0 0 384 10 0 0 0 0 36 0
Heavy Vehicles (%) 2% 1% 0% 0% 2% 5% 0% 0% 0% 0% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 3
Permitted Phases 2 2 6 6 4 3
Actuated Green, G (s) 92.8 92.8 64.5 64.5 1.6 13.2
Effective Green, g (s) 92.8 92.8 64.5 64.5 1.6 13.2
Actuated g/C Ratio 0.71 0.71 0.50 0.50 0.01 0.10
Clearance Time (s) 10.0 10.0 10.0 10.0 6.5 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 683 1342 924 763 23 66
v/s Ratio Prot 0.08 c0.41 0.21
v/s Ratio Perm c0.34 0.01 c0.00 c0.06
v/c Ratio 0.60 0.58 0.42 0.01 0.00 0.55
Uniform Delay, d1 9.0 9.1 20.8 16.6 63.4 55.5
Progression Factor 1.00 1.00 1.64 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.8 1.4 0.0 0.1 8.9
Delay (s) 10.5 10.9 35.5 16.6 63.5 64.5
Level of Service B B D B E E
Approach Delay (s) 10.8 34.5 63.5 64.5
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 32.4
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: N Milton Rd & US 250 12/10/2021

US 250-Rt22 Existing PM Synchro 10 Report
MBI Page 2

Movement SET SER NWL NWT NEL NER
Lane Configurations
Traffic Volume (vph) 463 308 35 203 148 37
Future Volume (vph) 463 308 35 203 148 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1881 1599 1805 1881 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1881 1599 1805 1881 1770 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 498 331 38 218 159 40
RTOR Reduction (vph) 0 62 0 0 0 35
Lane Group Flow (vph) 498 269 38 218 159 5
Heavy Vehicles (%) 1% 1% 0% 1% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 2 1 4
Permitted Phases 2 6 4
Actuated Green, G (s) 82.5 82.5 7.1 97.4 17.1 17.1
Effective Green, g (s) 82.5 82.5 7.1 97.4 17.1 17.1
Actuated g/C Ratio 0.63 0.63 0.05 0.75 0.13 0.13
Clearance Time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1193 1014 98 1409 232 208
v/s Ratio Prot c0.26 c0.02 c0.09
v/s Ratio Perm 0.17 0.12 0.00
v/c Ratio 0.42 0.27 0.39 0.15 0.69 0.03
Uniform Delay, d1 11.8 10.4 59.4 4.6 53.9 49.2
Progression Factor 0.75 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.6 2.5 0.2 8.1 0.0
Delay (s) 9.8 8.1 61.9 4.9 62.0 49.2
Level of Service A A E A E D
Approach Delay (s) 9.2 13.3 59.4
Approach LOS A B E

Intersection Summary
HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2045 AM No Build
8: US 250 & Rte 22 03/09/2022

US250-Rte22_No-Build AM.syn Synchro 10 Report
MBI Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 296 287 25 20 866 56 11 1 2 55 0 0
Future Volume (vph) 296 287 25 20 866 56 11 1 2 55 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 16 12 12 12 12 16 12 12 16 12
Total Lost time (s) 10.0 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.98 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1719 1776 989 1014 1881 1615 1122 2046
Flt Permitted 0.07 1.00 1.00 0.57 1.00 1.00 0.92 0.80
Satd. Flow (perm) 127 1776 989 611 1881 1615 1077 1725
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 318 309 27 22 931 60 12 1 2 59 0 0
RTOR Reduction (vph) 0 0 11 0 0 37 0 2 0 0 0 0
Lane Group Flow (vph) 318 309 16 22 931 23 0 13 0 0 59 0
Heavy Vehicles (%) 5% 7% 85% 78% 1% 0% 89% 0% 75% 0% 0% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 3
Permitted Phases 2 2 6 6 4 3
Actuated Green, G (s) 85.4 72.2 72.2 50.1 46.9 46.9 3.9 8.3
Effective Green, g (s) 85.4 72.2 72.2 50.1 46.9 46.9 3.9 8.3
Actuated g/C Ratio 0.71 0.60 0.60 0.42 0.39 0.39 0.03 0.07
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 468 1068 595 265 735 631 35 119
v/s Ratio Prot c0.16 0.17 0.00 c0.49
v/s Ratio Perm 0.32 0.02 0.03 0.01 c0.01 c0.03
v/c Ratio 0.68 0.29 0.03 0.08 1.27 0.04 0.37 0.50
Uniform Delay, d1 32.4 11.5 9.7 21.1 36.5 22.6 56.9 53.8
Progression Factor 1.00 1.00 1.00 1.17 0.95 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.7 0.1 0.1 129.0 0.1 6.6 3.2
Delay (s) 36.3 12.2 9.8 24.8 163.7 22.7 63.4 57.1
Level of Service D B A C F C E E
Approach Delay (s) 23.8 152.3 63.4 57.1
Approach LOS C F E E

Intersection Summary
HCM 2000 Control Delay 100.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 32.4
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement SET SER NWL NWT NEL NER
Lane Configurations
Traffic Volume (vph) 165 179 117 452 490 58
Future Volume (vph) 165 179 117 452 490 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1759 1495 1612 1845 1787 1615
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1759 1495 1612 1845 1787 1615
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 174 188 123 476 516 61
RTOR Reduction (vph) 0 122 0 0 0 40
Lane Group Flow (vph) 174 66 123 476 516 21
Heavy Vehicles (%) 8% 8% 12% 3% 1% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4
Actuated Green, G (s) 42.1 42.1 13.6 63.5 41.0 41.0
Effective Green, g (s) 42.1 42.1 13.6 63.5 41.0 41.0
Actuated g/C Ratio 0.35 0.35 0.11 0.53 0.34 0.34
Clearance Time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 617 524 182 976 610 551
v/s Ratio Prot 0.10 0.08 c0.26 c0.29
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.28 0.13 0.68 0.49 0.85 0.04
Uniform Delay, d1 28.1 26.5 51.1 17.9 36.6 26.3
Progression Factor 1.45 4.29 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.5 9.5 1.7 10.5 0.0
Delay (s) 41.7 114.0 60.6 19.7 47.0 26.4
Level of Service D F E B D C
Approach Delay (s) 79.3 28.1 44.9
Approach LOS E C D

Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NET SWT
Lane Group Flow (vph) 318 309 27 22 931 60 15 59
v/c Ratio 0.67 0.24 0.04 0.07 1.14 0.08 0.19 0.42
Control Delay 38.8 12.3 0.1 11.2 107.8 0.2 52.7 60.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 12.3 0.1 11.2 107.8 0.2 52.7 60.5
Queue Length 50th (ft) 154 51 0 5 ~828 0 10 44
Queue Length 95th (ft) #467 223 0 m11 #1089 m0 32 86
Internal Link Dist (ft) 176 930 773 154
Turn Bay Length (ft) 400 330 300
Base Capacity (vph) 472 1262 753 332 815 799 122 202
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 0.67 0.24 0.04 0.07 1.14 0.08 0.12 0.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group SET SER NWL NWT NEL NER
Lane Group Flow (vph) 174 188 123 476 516 61
v/c Ratio 0.28 0.29 0.68 0.49 0.85 0.10
Control Delay 46.6 22.0 69.3 21.7 49.3 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 22.0 69.3 21.7 49.3 5.7
Queue Length 50th (ft) 85 0 91 227 366 0
Queue Length 95th (ft) 219 140 #179 380 445 26
Internal Link Dist (ft) 930 1324 905
Turn Bay Length (ft) 130 180 330
Base Capacity (vph) 616 645 190 975 778 738
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.29 0.65 0.49 0.66 0.08

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis 2045 PM No Build
8: US 250 & Rte 22 03/09/2022

US250-Rte22_No-Build PM.syn Synchro 10 Report
MBI Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 633 1103 2 0 453 24 4 2 7 43 0 0
Future Volume (vph) 633 1103 2 0 453 24 4 2 7 43 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 16 12 12 12 12 16 12 12 16 12
Total Lost time (s) 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.98 0.95
Satd. Flow (prot) 1770 1881 1830 1863 1538 1967 2046
Flt Permitted 0.10 1.00 1.00 1.00 1.00 0.88 0.34
Satd. Flow (perm) 186 1881 1830 1863 1538 1757 743
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 666 1161 2 0 477 25 4 2 7 45 0 0
RTOR Reduction (vph) 0 0 1 0 0 19 0 7 0 0 0 0
Lane Group Flow (vph) 666 1161 1 0 477 6 0 6 0 0 45 0
Heavy Vehicles (%) 2% 1% 0% 0% 2% 5% 0% 0% 0% 0% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 3
Permitted Phases 2 2 6 6 4 3
Actuated Green, G (s) 92.3 92.3 92.3 30.0 30.0 3.2 12.1
Effective Green, g (s) 92.3 92.3 92.3 30.0 30.0 3.2 12.1
Actuated g/C Ratio 0.71 0.71 0.71 0.23 0.23 0.02 0.09
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 6.5 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 769 1335 1299 429 354 43 69
v/s Ratio Prot 0.35 c0.62 c0.26
v/s Ratio Perm 0.27 0.00 0.00 c0.00 c0.06
v/c Ratio 0.87 0.87 0.00 1.11 0.02 0.14 0.65
Uniform Delay, d1 30.1 14.3 5.5 50.0 38.6 62.1 56.9
Progression Factor 1.00 1.00 1.00 1.39 1.00 1.00 1.00
Incremental Delay, d2 10.1 7.9 0.0 77.0 0.1 1.5 20.0
Delay (s) 40.1 22.2 5.5 146.4 38.7 63.6 76.9
Level of Service D C A F D E E
Approach Delay (s) 28.7 141.1 63.6 76.9
Approach LOS C F E E

Intersection Summary
HCM 2000 Control Delay 53.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 32.4
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement SET SER NWL NWT NEL NER
Lane Configurations
Traffic Volume (vph) 603 550 39 291 186 49
Future Volume (vph) 603 550 39 291 186 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1881 1599 1805 1881 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1881 1599 1805 1881 1770 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 648 591 42 313 200 53
RTOR Reduction (vph) 0 91 0 0 0 45
Lane Group Flow (vph) 648 500 42 313 200 8
Heavy Vehicles (%) 1% 1% 0% 1% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 2 1 4
Permitted Phases 2 6 4
Actuated Green, G (s) 79.2 79.2 7.3 94.3 20.2 20.2
Effective Green, g (s) 79.2 79.2 7.3 94.3 20.2 20.2
Actuated g/C Ratio 0.61 0.61 0.06 0.73 0.16 0.16
Clearance Time (s) 7.8 7.8 7.8 7.8 7.7 7.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1145 974 101 1364 275 245
v/s Ratio Prot c0.34 c0.02 c0.11
v/s Ratio Perm 0.31 0.17 0.01
v/c Ratio 0.57 0.51 0.42 0.23 0.73 0.03
Uniform Delay, d1 15.1 14.4 59.3 5.9 52.3 46.6
Progression Factor 0.88 0.93 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.2 2.8 0.4 9.2 0.1
Delay (s) 14.6 14.7 62.1 6.3 61.5 46.7
Level of Service B B E A E D
Approach Delay (s) 14.6 12.9 58.4
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWT NWR NET SWT
Lane Group Flow (vph) 666 1161 2 477 25 13 45
v/c Ratio 0.86 0.81 0.00 0.95 0.04 0.11 0.60
Control Delay 42.5 20.8 0.0 93.1 0.1 41.7 84.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 20.8 0.0 93.1 0.1 41.7 84.8
Queue Length 50th (ft) 417 502 0 420 0 5 37
Queue Length 95th (ft) #870 #1274 0 #626 0 27 78
Internal Link Dist (ft) 176 930 773 154
Turn Bay Length (ft) 400 300
Base Capacity (vph) 776 1437 1437 501 594 256 109
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 0.86 0.81 0.00 0.95 0.04 0.05 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET SER NWL NWT NEL NER
Lane Group Flow (vph) 648 591 42 313 200 53
v/c Ratio 0.55 0.55 0.36 0.23 0.73 0.18
Control Delay 16.2 10.4 65.7 7.0 67.0 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.2 10.4 65.7 7.0 67.0 12.5
Queue Length 50th (ft) 168 78 35 78 162 0
Queue Length 95th (ft) 309 208 72 138 233 35
Internal Link Dist (ft) 930 1324 905
Turn Bay Length (ft) 130 180 330
Base Capacity (vph) 1168 1080 308 1364 575 550
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.55 0.14 0.23 0.35 0.10

Intersection Summary
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Movement SBL2 SET SER NWL NWT NWR2 NEL2 NET NER SWL SWT SWR2
Lane Configurations
Traffic Volume (vph) 296 287 25 20 866 56 11 1 2 55 0 587
Future Volume (vph) 296 287 25 20 866 56 11 1 2 55 0 587
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.6 9.6 9.6 9.6 9.6 9.6 8.2 7.8 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1759 1770 1583
Flt Permitted 0.95 1.00 1.00 0.57 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1055 1863 1583 1829 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 322 312 27 22 941 61 12 1 2 60 0 638
RTOR Reduction (vph) 0 0 11 0 0 18 0 2 0 0 0 0
Lane Group Flow (vph) 322 312 16 22 941 43 0 13 0 0 60 638
Turn Type Prot NA Perm pm+pt NA Perm Perm NA Split NA Free
Protected Phases 2 2 1 6 4 3 3
Permitted Phases 2 6 6 4 Free
Actuated Green, G (s) 71.1 71.1 71.1 84.1 84.1 84.1 3.2 7.1 120.0
Effective Green, g (s) 71.1 71.1 71.1 84.1 84.1 84.1 3.2 7.1 120.0
Actuated g/C Ratio 0.59 0.59 0.59 0.70 0.70 0.70 0.03 0.06 1.00
Clearance Time (s) 9.6 9.6 9.6 9.6 9.6 9.6 8.2 7.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1048 1103 937 759 1305 1109 48 104 1583
v/s Ratio Prot 0.18 0.17 0.00 c0.51 0.03
v/s Ratio Perm 0.01 0.02 0.03 0.01 c0.40
v/c Ratio 0.31 0.28 0.02 0.03 0.72 0.04 0.27 0.58 0.40
Uniform Delay, d1 12.2 12.0 10.1 5.7 10.9 5.5 57.3 55.0 0.0
Progression Factor 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.6 0.0 0.0 3.5 0.1 3.1 7.5 0.8
Delay (s) 13.3 12.6 10.1 5.7 14.3 5.6 60.3 62.5 0.8
Level of Service B B B A B A E E A
Approach Delay (s) 12.4 13.6 60.3 6.1
Approach LOS B B E A

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 35.2
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 0 587 296 312 877 0
Future Volume (vph) 0 587 296 312 877 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 5.2 4.0 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.86 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 1770 1863 1863
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 1770 1863 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 638 322 339 953 0
RTOR Reduction (vph) 0 64 0 0 0 0
Lane Group Flow (vph) 0 574 322 339 953 0
Turn Type pm+ov Prot NA NA
Protected Phases 5 5 Free 6
Permitted Phases 8
Actuated Green, G (s) 44.0 44.0 120.0 65.2
Effective Green, g (s) 44.0 44.0 120.0 65.2
Actuated g/C Ratio 0.37 0.37 1.00 0.54
Clearance Time (s) 5.2 5.2 5.6
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 590 649 1863 1012
v/s Ratio Prot c0.36 0.18 0.18 c0.51
v/s Ratio Perm
v/c Ratio 0.97 0.50 0.18 0.94
Uniform Delay, d1 37.4 29.4 0.0 25.6
Progression Factor 1.00 1.00 1.00 0.61
Incremental Delay, d2 28.9 0.6 0.2 14.1
Delay (s) 66.3 30.0 0.2 29.7
Level of Service E C A C
Approach Delay (s) 66.3 14.7 29.7
Approach LOS E B C

Intersection Summary
HCM 2000 Control Delay 35.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SBL2 SET SER NWL NWT NWR2 NET SWT SWR2
Lane Group Flow (vph) 322 312 27 22 941 61 15 60 638
v/c Ratio 0.26 0.24 0.02 0.03 0.66 0.05 0.12 0.47 0.40
Control Delay 11.6 11.7 0.0 6.8 13.1 0.1 50.3 65.6 0.8
Queue Delay 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0
Total Delay 11.6 11.7 0.0 6.8 14.5 0.1 50.3 65.6 0.8
Queue Length 50th (ft) 0 54 0 3 273 0 10 45 0
Queue Length 95th (ft) 360 209 0 15 679 0 32 91 0
Internal Link Dist (ft) 493 1152 86 735
Turn Bay Length (ft) 300 225 250
Base Capacity (vph) 1258 1324 1184 845 1435 1247 123 135 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 288 0 0 0 94
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.24 0.02 0.03 0.82 0.05 0.12 0.44 0.43

Intersection Summary
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Lane Group WBR SEL SET NWT
Lane Group Flow (vph) 638 322 339 953
v/c Ratio 0.98 0.50 0.18 0.94
Control Delay 60.2 32.2 0.2 31.9
Queue Delay 0.6 0.0 0.0 0.0
Total Delay 60.8 32.2 0.2 31.9
Queue Length 50th (ft) 416 187 0 687
Queue Length 95th (ft) #663 275 0 #981
Internal Link Dist (ft) 854 493
Turn Bay Length (ft)
Base Capacity (vph) 654 649 1863 1011
Starvation Cap Reductn 2 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.98 0.50 0.18 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement SBL2 SET SER NWL NWT NWR2 NEL2 NET NER SWL SWT SWR2
Lane Configurations
Traffic Volume (vph) 633 1103 2 0 453 24 4 2 7 43 0 330
Future Volume (vph) 633 1103 2 0 453 24 4 2 7 43 0 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 10.0 10.0 10.0 10.0 10.0 8.2 5.9 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.92 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1863 1583 1695 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.89 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1863 1583 1525 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 688 1199 2 0 492 26 4 2 8 47 0 359
RTOR Reduction (vph) 0 0 1 0 0 8 0 8 0 0 0 0
Lane Group Flow (vph) 688 1199 1 0 492 18 0 6 0 0 47 359
Turn Type Prot NA Perm pm+pt NA Perm Perm NA Split NA Free
Protected Phases 2 2 1 6 4 3 3
Permitted Phases 2 6 6 4 Free
Actuated Green, G (s) 76.3 76.3 76.3 76.3 76.3 3.2 6.4 110.0
Effective Green, g (s) 76.3 76.3 76.3 76.3 76.3 3.2 6.4 110.0
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.03 0.06 1.00
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 8.2 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1227 1292 1098 1292 1098 44 102 1583
v/s Ratio Prot 0.39 c0.64 0.26 c0.03
v/s Ratio Perm 0.00 0.01 0.00 c0.23
v/c Ratio 0.56 0.93 0.00 0.38 0.02 0.14 0.46 0.23
Uniform Delay, d1 8.4 14.5 5.2 7.0 5.2 52.1 50.1 0.0
Progression Factor 0.63 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 10.3 0.0 0.9 0.0 1.5 3.3 0.3
Delay (s) 6.8 24.8 5.2 7.9 5.2 53.5 53.4 0.3
Level of Service A C A A A D D A
Approach Delay (s) 24.8 7.7 53.5 6.5
Approach LOS C A D A

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 34.1
Intersection Capacity Utilization 118.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2045 PM DLT Build
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 0 330 633 1105 457 0
Future Volume (vph) 0 330 633 1105 457 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.86 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 1770 1863 1863
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 1770 1863 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 359 688 1201 497 0
RTOR Reduction (vph) 0 58 0 0 0 0
Lane Group Flow (vph) 0 301 688 1201 497 0
Turn Type Over Prot NA NA
Protected Phases 5 5 5 6 6
Permitted Phases
Actuated Green, G (s) 59.4 59.4 110.0 39.6
Effective Green, g (s) 59.4 59.4 110.0 39.6
Actuated g/C Ratio 0.54 0.54 1.00 0.36
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 869 955 1863 670
v/s Ratio Prot 0.19 c0.39 0.64 c0.27
v/s Ratio Perm
v/c Ratio 0.35 0.72 0.64 0.74
Uniform Delay, d1 14.3 19.0 0.0 30.7
Progression Factor 1.00 1.00 1.00 0.80
Incremental Delay, d2 0.2 2.7 0.8 7.0
Delay (s) 14.6 21.7 0.8 31.6
Level of Service B C A C
Approach Delay (s) 14.6 8.4 31.6
Approach LOS B A C

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SBL2 SET SER NWT NWR2 NET SWT SWR2
Lane Group Flow (vph) 688 1199 2 492 26 14 47 359
v/c Ratio 0.51 0.84 0.00 0.34 0.02 0.12 0.37 0.23
Control Delay 6.2 19.1 0.0 7.3 0.0 34.5 57.2 0.3
Queue Delay 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.7 19.1 0.0 7.3 0.0 34.5 57.2 0.3
Queue Length 50th (ft) 1 420 0 83 0 4 32 0
Queue Length 95th (ft) 568 #1150 m0 226 0 25 71 0
Internal Link Dist (ft) 493 1152 114 735
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1358 1429 1263 1429 1240 118 128 1583
Starvation Cap Reductn 298 1 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 0.65 0.84 0.00 0.34 0.02 0.12 0.37 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBR SEL SET NWT
Lane Group Flow (vph) 359 688 1201 497
v/c Ratio 0.39 0.72 0.64 0.74
Control Delay 9.5 23.3 1.7 34.3
Queue Delay 0.0 0.3 0.3 0.0
Total Delay 9.5 23.6 2.1 34.3
Queue Length 50th (ft) 79 321 0 319
Queue Length 95th (ft) 129 430 0 #521
Internal Link Dist (ft) 854 493
Turn Bay Length (ft)
Base Capacity (vph) 1010 1053 1853 671
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 65 207 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.70 0.73 0.74

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



MOVEMENT SUMMARY
Site: 101 [2045 AM w SlipLn]

US 250 & N Milton Rd
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: N Milton Rd

3 L2 516 1.0 0.537 12.2 LOS B 4.5 112.7 0.56 0.67 0.56 36.0

18 R2 61 0.0 0.537 6.4 LOS A 4.5 112.7 0.56 0.67 0.56 35.4

Approach 577 0.9 0.537 11.6 LOS B 4.5 112.7 0.56 0.67 0.56 35.9

East: US 250

1 L2 123 12.0 0.808 24.2 LOS C 11.5 298.6 1.00 1.18 1.54 31.2

6 T1 476 3.0 0.808 17.5 LOS B 11.5 298.6 1.00 1.18 1.54 32.5

Approach 599 4.9 0.808 18.9 LOS B 11.5 298.6 1.00 1.18 1.54 32.2

West: US 250

2 T1 174 8.0 0.145 5.5 LOS A 0.8 20.5 0.31 0.47 0.31 38.5

12 R2 188 8.0 0.157 5.4 LOS A 0.8 22.5 0.31 0.53 0.31 37.6

Approach 362 8.0 0.157 5.4 LOS A 0.8 22.5 0.31 0.50 0.31 38.0

All Vehicles 1538 4.1 0.808 13.0 LOS B 11.5 298.6 0.67 0.83 0.88 34.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [2045 PM w SlipLn]

US 250 & N Milton Rd
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: N Milton Rd

3 L2 200 2.0 0.332 16.0 LOS B 2.5 63.3 0.77 0.80 0.77 34.5

18 R2 53 2.0 0.332 10.2 LOS B 2.5 63.3 0.77 0.80 0.77 33.8

Approach 253 2.0 0.332 14.8 LOS B 2.5 63.3 0.77 0.80 0.77 34.3

East: US 250

1 L2 42 0.0 0.346 11.8 LOS B 2.3 58.1 0.50 0.59 0.50 38.5

6 T1 313 1.0 0.346 6.2 LOS A 2.3 58.1 0.50 0.59 0.50 38.5

Approach 355 0.9 0.346 6.9 LOS A 2.3 58.1 0.50 0.59 0.50 38.5

West: US 250

2 T1 648 1.0 0.455 5.1 LOS A 3.3 82.9 0.20 0.43 0.20 40.1

12 R2 591 1.0 0.415 4.9 LOS A 2.8 70.8 0.19 0.50 0.19 39.1

Approach 1240 1.0 0.455 5.0 LOS A 3.3 82.9 0.19 0.46 0.19 39.6

All Vehicles 1847 1.1 0.455 6.7 LOS A 3.3 82.9 0.33 0.53 0.33 38.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Metroquest Highlights:

• February 1 – February 18, 2022

• 267 total participants

• 73% are residents of the area

• 99% travel this area by personal 
vehicle, 11% would prefer to bike

• 44% of participants were between 
25-54 years old

US 250 (CU02)
Shadwell



No Improvement: Leave the existing 
configuration as-is but extend the 
existing merge lane from southbound 
Route 22 to westbound US 250.

• Average score: 2.96

7/21/2022 PLANNING FOR PERFORMANCE 18

US 250 (CU02) US 250 & ROUTE 22 (LOUISA ROAD)



Displaced Left-turn: This alternative 
will reconstruct the west leg of the 
intersection as a displaced left-turn 
which will improve safety and 
decrease congestion.

• Average score: 2.45

• Comments: Some of the 
commenters expressed concerns of 
confusion for motorists utilizing the 
recommendation. 
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US 250 (CU02) US 250 & ROUTE 22 (LOUISA ROAD)



No Improvement: Leave the existing 
conditions as is; no improvements.

• Average score: 2.57

• Comments: Some of the 
commenters expressed the 
intersection currently does not 
operate well.

7/21/2022 PLANNING FOR PERFORMANCE 20

US 250 (CU02) US 250 & Route 729



Roundabout: This alternative 
reconfigures the intersection to a 
roundabout with a right-turn lane for 
vehicles turning right onto SB N Milton 
Road from EB US 250. Roundabouts 
improve operations and safety. 

• Average score: 3.53
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US 250 (CU02) US 250 & Route 729
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