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FINAL REPORT                     Blairs Fire Station and Route 29 – Planning Level Study 

The third alternative, which features a full access intersection at Route 29 and The Arc (North), improves 
the capacity, safety, and overall system performance.  This alternative allows for simple and easy access 
to and from the Blairs Fire Station, with outlet both at Route 29 at The Arc (North) and Spring Garden 
Road.  Making the intersections of Route 29 at The Arc (North) and Route 29 at Woodcrest Drive/Spring 
Garden Road full access intersections minimizes the overall delay and levels of service, therefore greatly 
improving system performance.  Because these intersections also implement signalization in addition to 
full access, the traffic handling capacity increases and the safety of both vehicular and pedestrian traffic 
improves.  The negative of this alternative is the cost associated with constructing two signalized, full 
access intersections.     
 
With each of the three alternatives, an option was reviewed to extend the proposed frontage road 
south to connect to Hunters Lane.  The option was discussed with the WPPDC, MPO, and VDOT.  
Following those discussions it was determined that to fully evaluate and understand the impacts of this 
connection, the limits of the study would need to be increased and further study of the surrounding 
area near Hunters Lane would be necessary. 
 
The improvement alternatives were scored and analyzed using the evaluation criteria shown previously 
in Table IV.  The evaluation criteria was weighted with a score of 5-1, with 5 being the most significant 
factor in considering the improvements, and 1 being the least significant.  Each alternative was scored 
per its associated improvements and given a total score.  Alternative three had the highest score of 25, 
while alternative one had the lowest score of 16.  These scores, along with the detailed score per 
criteria, can be found in Appendix H.   
 
In addition to the proposed alternative improvements discussed, short term access to the Blairs Fire 
Station is necessary in the interim until the full extent of improvements is constructed.  This interim 
improvement, as shown in Figure 14, would provide access through a frontage road, connecting the 
Blairs Fire Station to The Arc (North).  The temporary improvement would also include the closing of the 
existing access at The Arc (South) and entrance to the fire station.  An emergency signal at the 
intersection of Route 29 and The Arc (North) will be installed to allow unimpeded access for emergency 
vehicles.  Along with the emergency signal, a signal ahead warning sign with flashing beacons will be 
installed on the northbound Route 29 and the flyover from Business 29 approaches to notify drivers of 
impending emergency fire trucks entering the intersection at The Arc (North).  The preliminary estimate 
of probable cost associated with this short term improvement is $1,592,260.80 and a detailed 
breakdown of the cost estimate is shown in Appendix G.   
 
Even with the implementation of these improvements, concerns from public perception remain over the 
emergency response time of emergency fire trucks due to limited access of the existing Blairs Fire 
Station.  If land and funds are available, another possible alternative may involve relocating the fire 
station to a location suitable for a more efficient access that would significantly reduce the existing 
emergency response time.  A rough cost associated with this relocation is included with cost estimates 
in Appendix G.  As with any land acquisition the location and size could greatly vary the estimate.  This 
estimate was based on the assumption that the fire station would be relocated adjacent to Route 29.   
 
All three alternatives provide varying advantages and disadvantages in relation to improving the safety 
and capacity issues associated with Route 29 and the Blairs Fire Station.   
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APPENDIX A 
MANUAL TRAFFIC COUNTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- Woodcrest Dr/Spring Garden Rd QC JOB #: 11206107
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

Woodcrest Dr/Spring Garden Rd
(Eastbound)

Woodcrest Dr/Spring Garden Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 87 9 0 1 115 0 1 0 0 0 0 16 0 3 0 232
7:15 AM 0 120 11 0 3 164 0 2 0 0 0 0 30 0 2 0 332
7:30 AM 0 160 4 0 3 198 0 3 0 0 0 0 37 1 2 0 408
7:45 AM 0 155 5 0 0 180 0 7 0 0 1 0 25 0 3 0 376 1348
8:00 AM 0 113 5 0 3 139 0 6 0 0 0 0 26 0 4 0 296 1412
8:15 AM 0 122 8 0 3 174 0 1 0 0 1 0 14 0 1 0 324 1404
8:30 AM 0 80 7 0 3 159 0 0 0 0 0 0 20 0 3 0 272 1268
8:45 AM 0 104 9 1 0 141 0 2 0 0 0 0 18 0 0 0 275 1167

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 640 16 0 12 792 0 12 0 0 0 0 148 4 8 0 1632
Heavy Trucks 0 80 8 0 96 0 0 0 0 0 0 0 184
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:15 AM -- 8:15 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0 548 25

276810

0

0

1 118

1

11

573

708

1

130

577

800

34

1

0.50 0.81

0.87

0.88

0.87

0.0 15.7 16.0

3.713.20.0

0.0

0.0

0.0 3.4

0.0

9.1

15.7

12.9

0.0

3.8

15.1

11.8

14.7

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- Woodcrest Dr/Spring Garden Rd QC JOB #: 11206108
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

Woodcrest Dr/Spring Garden Rd
(Eastbound)

Woodcrest Dr/Spring Garden Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 162 15 0 1 178 0 1 0 0 0 0 9 0 2 0 368
4:15 PM 0 145 17 0 3 121 0 4 0 0 0 0 23 0 5 0 318
4:30 PM 0 137 17 0 0 148 0 1 0 0 0 0 5 0 1 0 309
4:45 PM 0 157 10 0 5 170 0 3 0 0 0 0 13 0 4 0 362 1357
5:00 PM 0 167 24 0 3 161 0 3 0 0 0 0 9 0 2 0 369 1358
5:15 PM 1 206 29 0 6 150 0 2 0 0 0 0 13 0 2 0 409 1449
5:30 PM 0 164 25 0 5 143 0 1 0 0 1 0 11 0 2 0 352 1492
5:45 PM 0 151 18 0 4 128 1 2 0 0 0 0 10 0 4 0 318 1448

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 4 824 116 0 24 600 0 8 0 0 0 0 52 0 8 0 1636
Heavy Trucks 0 72 4 4 40 0 0 0 0 4 0 0 124
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

1 694 88

286240

0

0

1 46

0

10

783

652

1

56

713

671

107

1

0.25 0.55

0.83

0.92

0.91

0.0 11.8 4.5

10.711.50.0

0.0

0.0

0.0 8.7

0.0

0.0

11.0

11.5

0.0

7.1

11.5

11.3

6.5

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- Georges Ln QC JOB #: 11206109
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

Georges Ln
(Eastbound)

Georges Ln
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 95 0 0 0 132 0 0 2 0 1 0 0 0 0 0 231
7:15 AM 2 127 0 0 0 187 1 2 1 0 1 0 0 0 0 0 321
7:30 AM 2 166 0 0 0 227 0 0 2 0 8 0 0 0 0 0 405
7:45 AM 1 163 0 0 0 212 0 0 2 0 4 0 0 0 0 0 382 1339
8:00 AM 3 119 0 0 0 167 0 0 3 0 3 0 0 0 0 0 295 1403
8:15 AM 6 127 0 0 0 187 0 0 2 0 5 0 0 0 0 0 327 1409
8:30 AM 1 89 0 0 0 179 0 0 0 0 3 0 0 0 0 0 272 1276
8:45 AM 2 114 0 0 0 159 0 0 0 0 1 0 0 0 0 0 276 1170

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 8 664 0 0 0 908 0 0 8 0 32 0 0 0 0 0 1620
Heavy Trucks 0 84 0 0 96 0 0 0 4 0 0 0 184
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

12 575 0

07930

9

0

20 0

0

0

587

793

29

0

584

813

0

12

0.73 0.00

0.87

0.88

0.87

0.0 17.2 0.0

0.011.50.0

0.0

0.0

5.0 0.0

0.0

0.0

16.9

11.5

3.4

0.0

17.0

11.3

0.0

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- Georges Ln QC JOB #: 11206110
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

Georges Ln
(Eastbound)

Georges Ln
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 5 172 0 0 0 183 0 0 3 0 1 0 0 0 0 0 364
4:15 PM 3 160 0 1 0 153 0 0 0 0 2 0 0 0 0 0 319
4:30 PM 4 151 0 0 0 159 0 0 2 0 2 0 0 0 0 0 318
4:45 PM 12 162 0 0 0 178 0 1 2 0 1 0 0 0 0 0 356 1357
5:00 PM 7 188 0 0 0 173 0 0 5 0 1 0 0 0 0 0 374 1367
5:15 PM 13 233 0 0 0 167 1 1 0 0 5 0 1 0 0 0 421 1469
5:30 PM 7 190 0 0 0 155 0 0 1 0 0 0 0 0 0 0 353 1504
5:45 PM 15 171 0 0 0 132 0 0 1 0 1 0 0 0 0 0 320 1468

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 52 932 0 0 0 668 4 4 0 0 20 0 4 0 0 0 1684
Heavy Trucks 0 68 0 0 48 0 0 0 0 0 0 0 116
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

39 773 0

26731

8

0

7 1

0

0

812

676

15

1

783

681

0

40

0.75 0.25

0.84

0.95

0.89

5.1 9.3 0.0

0.010.70.0

0.0

0.0

0.0 0.0

0.0

0.0

9.1

10.7

0.0

0.0

9.2

10.6

0.0

5.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- The Arc of Southside North Dwy QC JOB #: 11206111
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

The Arc of Southside North Dwy
(Eastbound)

The Arc of Southside North Dwy
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 96 0 0 0 128 0 0 0 0 0 0 0 0 0 0 224
7:15 AM 0 130 0 0 0 189 0 1 0 0 0 0 4 0 1 0 325
7:30 AM 0 164 0 0 0 231 0 1 0 0 0 0 2 0 1 0 399
7:45 AM 0 157 0 0 0 219 0 0 0 0 0 0 3 0 1 0 380 1328
8:00 AM 0 120 0 0 0 173 0 1 0 0 0 0 3 0 3 0 300 1404
8:15 AM 0 130 0 0 1 189 0 0 0 0 0 0 3 0 1 0 324 1403
8:30 AM 0 91 0 0 1 180 0 0 0 0 0 0 3 0 0 0 275 1279
8:45 AM 0 114 0 0 1 161 0 1 0 0 0 0 1 0 2 0 280 1179

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 656 0 0 0 924 0 4 0 0 0 0 8 0 4 0 1596
Heavy Trucks 0 88 0 0 100 0 0 0 0 0 0 0 188
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:15 AM -- 8:15 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0 571 0

38120

0

0

0 12

0

6

571

815

0

18

580

824

0

0

0.00 0.75

0.87

0.88

0.88

0.0 15.2 0.0

0.011.30.0

0.0

0.0

0.0 33.3

0.0

33.3

15.2

11.3

0.0

33.3

15.3

11.7

0.0

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- The Arc of Southside North Dwy QC JOB #: 11206112
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

The Arc of Southside North Dwy
(Eastbound)

The Arc of Southside North Dwy
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 171 0 0 0 187 0 1 0 0 0 0 4 0 0 0 363
4:15 PM 0 164 0 0 0 150 0 0 0 0 0 0 7 0 0 0 321
4:30 PM 0 155 0 0 0 163 0 0 0 0 0 0 3 0 1 0 322
4:45 PM 0 173 0 0 0 179 0 0 0 0 0 0 1 0 0 0 353 1359
5:00 PM 0 195 0 0 0 175 0 0 0 0 0 0 2 0 2 0 374 1370
5:15 PM 0 242 0 0 0 164 0 0 0 0 0 0 3 0 2 0 411 1460
5:30 PM 0 197 0 0 0 159 0 0 0 0 0 0 2 0 0 0 358 1496
5:45 PM 0 185 0 0 0 135 0 0 0 0 0 0 2 0 0 0 322 1465

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 968 0 0 0 656 0 0 0 0 0 0 12 0 8 0 1644
Heavy Trucks 0 68 0 0 48 0 0 0 0 0 0 0 116
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

0 807 0

06770

0

0

0 8

0

4

807

677

0

12

811

685

0

0

0.00 0.57

0.85

0.95

0.91

0.0 9.7 0.0

0.010.50.0

0.0

0.0

0.0 0.0

0.0

0.0

9.7

10.5

0.0

0.0

9.6

10.4

0.0

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- The Arc of Southside South Dwy QC JOB #: 11206113
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

The Arc of Southside South Dwy
(Eastbound)

The Arc of Southside South Dwy
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 94 2 0 1 128 0 0 0 0 0 0 0 0 0 0 225
7:15 AM 0 127 4 0 2 192 0 0 0 0 0 0 0 0 0 0 325
7:30 AM 0 165 2 0 4 232 0 0 0 0 0 0 0 0 0 0 403
7:45 AM 0 159 16 0 2 215 0 0 0 0 0 0 0 0 0 0 392 1345
8:00 AM 0 117 5 0 8 171 0 0 0 0 0 0 2 0 0 0 303 1423
8:15 AM 0 133 10 0 1 189 0 0 0 0 0 0 0 0 0 0 333 1431
8:30 AM 0 90 3 0 4 180 0 0 0 0 0 0 1 0 0 0 278 1306
8:45 AM 0 113 7 0 2 159 0 0 0 0 0 0 1 0 1 0 283 1197

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 660 8 0 16 928 0 0 0 0 0 0 0 0 0 0 1612
Heavy Trucks 0 108 0 0 92 0 0 0 0 0 0 0 200
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:30 AM -- 7:45 AM

0 574 33

158070

0

0

0 2

0

0

607

822

0

2

574

809

48

0

0.00 0.63

0.87

0.88

0.89

0.0 19.2 12.1

13.310.70.0

0.0

0.0

0.0 0.0

0.0

0.0

18.8

10.7

0.0

0.0

19.2

10.6

12.5

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 -- The Arc of Southside South Dwy QC JOB #: 11206114
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29
(Northbound)

US Hwy 29
(Southbound)

The Arc of Southside South Dwy
(Eastbound)

The Arc of Southside South Dwy
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 175 0 0 0 190 0 0 0 0 0 0 1 0 0 0 366
4:15 PM 0 164 1 0 3 155 0 0 0 0 0 0 3 0 0 0 326
4:30 PM 0 157 1 0 0 169 0 0 0 0 0 0 1 0 0 0 328
4:45 PM 0 175 1 1 1 174 0 0 0 0 0 0 0 0 0 0 352 1372
5:00 PM 0 184 2 1 1 178 0 0 0 0 0 0 1 0 0 0 367 1373
5:15 PM 0 243 2 1 1 170 0 0 0 0 0 0 0 0 0 0 417 1464
5:30 PM 0 192 0 1 0 161 0 0 0 0 0 0 0 0 0 0 354 1490
5:45 PM 0 188 0 0 0 134 0 0 0 0 0 0 2 0 0 0 324 1462

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 972 8 4 4 680 0 0 0 0 0 0 0 0 0 0 1668
Heavy Trucks 0 72 8 0 52 0 0 0 0 0 0 0 132
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

4 794 5

36830

0

0

0 1

0

0

803

686

0

1

794

688

8

0

0.00 0.42

0.83

0.97

0.89

0.0 9.8 40.0

0.010.70.0

0.0

0.0

0.0 0.0

0.0

0.0

10.0

10.6

0.0

0.0

9.8

10.6

25.0

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 Bus -- Malmaison Rd QC JOB #: 11206115
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29 Bus
(Northbound)

US Hwy 29 Bus
(Southbound)

Malmaison Rd
(Eastbound)

Malmaison Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 37 8 0 10 41 3 1 0 0 0 0 26 0 19 0 146
7:15 AM 1 48 19 0 15 74 2 0 0 0 1 0 36 0 12 0 208
7:30 AM 1 63 24 0 13 103 2 0 1 2 0 0 54 0 20 0 283
7:45 AM 1 71 27 0 14 109 0 0 0 0 0 0 55 1 20 0 298 935
8:00 AM 1 56 33 0 4 90 0 0 0 0 0 0 36 1 12 0 233 1022
8:15 AM 3 50 14 0 9 93 1 0 0 1 0 0 29 1 23 0 224 1038
8:30 AM 2 38 15 0 10 92 1 0 2 1 0 0 27 0 13 0 201 956
8:45 AM 0 51 9 0 10 71 1 1 0 1 0 0 20 0 14 0 178 836

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 4 284 108 0 56 436 0 0 0 0 0 0 220 4 80 0 1192
Heavy Trucks 0 20 0 0 36 0 0 0 0 16 4 0 76
Pedestrians 0 4 0 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:45 AM -- 8:00 AM

6 240 98

403953

1

3

0 174

3

75

344

438

4

252

316

569

141

12

0.42 0.83

0.87

0.89

0.87

16.7 7.1 3.1

0.05.30.0

0.0

33.3

0.0 6.9

66.7

10.7

6.1

4.8

25.0

8.7

7.9

5.8

2.8

25.0

0

1

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 9/23/2013 9:26 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US Hwy 29 Bus -- Malmaison Rd QC JOB #: 11206116
CITY/STATE: Blairs, VA DATE: Tue, Sep 17 2013

15-Min Count
Period

Beginning At

US Hwy 29 Bus
(Northbound)

US Hwy 29 Bus
(Southbound)

Malmaison Rd
(Eastbound)

Malmaison Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 81 34 0 15 107 2 0 3 3 2 0 26 0 12 0 285
4:15 PM 1 65 38 0 6 78 1 0 1 1 0 0 17 0 11 0 219
4:30 PM 1 78 32 0 15 75 0 1 2 0 0 0 30 0 19 0 253
4:45 PM 0 79 38 0 15 73 1 0 1 1 0 0 14 0 13 0 235 992
5:00 PM 0 89 49 0 20 59 0 0 3 1 1 0 27 1 18 0 268 975
5:15 PM 2 111 50 0 21 89 0 4 1 0 2 0 35 0 15 0 330 1086
5:30 PM 0 95 38 0 20 68 0 1 0 0 0 0 20 0 10 0 252 1085
5:45 PM 0 86 41 0 14 54 0 0 1 0 1 0 30 1 14 0 242 1092

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 8 444 200 0 84 356 0 16 4 0 8 0 140 0 60 0 1320
Heavy Trucks 0 16 8 0 12 0 0 0 0 4 0 0 40
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses
Comments:

Peak-Hour: 5:00 PM -- 6:00 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

2 381 178

802700

5

1

4 112

2

57

561

350

10

171

448

386

254

4

0.44 0.86

0.86

0.78

0.83

0.0 3.9 2.2

1.33.70.0

0.0

0.0

0.0 3.6

50.0

3.5

3.4

3.1

0.0

4.1

3.8

3.6

2.0

25.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA
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APPENDIX B 
LEVEL OF SERVICE METHODS AND CRITERIA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



METHODOLOGY AND CRITERIA USED FOR THE LEVEL OF SERVICE ANALYSIS 
 
All analyses were completed using the methodology outlined in the Highway Capacity Manual (HCM) 
2010 published by the Transportation Research Board.  The computer software package of Synchro 
(Version 8) was utilized to perform all signalized and unsignalized analyses at the study intersections.  
 
The HCM 2010 defines capacity as “the maximum sustainable hourly flow rate at which persons or 
vehicles reasonably can be expected to traverse a point or a uniform section of a lane or roadway during 
a given time period under prevailing roadway, environmental, traffic, and control conditions”. Level of 
service (LOS) is a term used to represent different driving conditions, and is defined as “a qualitative 
stratification of a performance measure or measures that represent quality of service”. Level of service 
varies from Level “A” representing free flow to Level “F” where greater vehicle delays are evident. Refer 
to the Table below for a summary of levels of service and related average control delay per vehicle for 
both signalized and unsignalized intersections. Control delay as defined by the HCM includes “vehicles 
slowing in advance of an intersection, the time spent stopped on an intersection approach, the time 
spent as vehicles move up in the queue, and the time needed for vehicles to accelerate to their desired 
speed”. As shown in the Table, a control delay of 40 seconds at a signalized intersection results in a LOS 
D operation. 
 

TABLE 
HCM Levels of Service and Delay 

Level of Service 
(LOS) 

Control Delays (sec/vehc) 
Signalized Unsignalized 

A ≤ 10 0-10 
B > 10-20 > 10-15 
C > 20-35 > 15-25 
D > 35-55 > 25-35 
E > 55-80 > 35-50 
F > 80 > 50 
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Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 8.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 1 118 1 11 0 548 25
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - 50
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 0 0 3 0 9 0 16 16
Mvmt Flow 0 0 1 136 1 13 0 630 29

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1161 1475 391 1083 1475 315 783 0 0
          Stage 1 845 845 - 630 630 - - - -
          Stage 2 316 630 - 453 845 - - - -
Critical Hdwy 7.5 6.5 6.9 7.56 6.5 7.08 4.1 - -
Critical Hdwy Stg 1 6.5 5.5 - 6.56 5.5 - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.56 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 3.53 4 3.39 2.2 - -
Pot Cap-1 Maneuver 153 128 614 170 128 661 844 - -
          Stage 1 328 382 - 434 478 - - - -
          Stage 2 675 478 - 553 382 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 145 124 614 165 124 661 844 - -
Mov Cap-2 Maneuver 145 124 - 165 124 - - - -
          Stage 1 328 369 - 434 478 - - - -
          Stage 2 660 478 - 534 369 - - - -

Approach EB WB NB
HCM Control Delay, s 10.9 86.2 0
HCM LOS B F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 WBLn1 SBL SBT SBR
Capacity (veh/h) 844 - - 614 176 935 - -
HCM Lane V/C Ratio - - - 0.002 0.849 0.033 - -
HCM Control Delay (s) 0 - - 10.9 86.2 9 - -
HCM Lane LOS A - - B F A - -
HCM 95th %tile Q(veh) 0 - - 0 6 0.1 - -



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 27 681 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 100 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 87 87 87
Heavy Vehicles, % 4 13 0
Mvmt Flow 31 783 0

Major/Minor Major2
Conflicting Flow All 630 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.18 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.24 - -
Pot Cap-1 Maneuver 935 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 935 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.3
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 2: US 29 & Georges Lane
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 9 20 12 575 793 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 5 0 17 12 0
Mvmt Flow 10 23 14 661 911 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1269 456 911 0 - 0
          Stage 1 911 - - - - -
          Stage 2 358 - - - - -
Critical Hdwy 6.8 7 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.35 2.2 - - -
Pot Cap-1 Maneuver 163 543 756 - - -
          Stage 1 357 - - - - -
          Stage 2 684 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 160 543 756 - - -
Mov Cap-2 Maneuver 160 - - - - -
          Stage 1 357 - - - - -
          Stage 2 671 - - - - -

Approach EB NB SB
HCM Control Delay, s 17.9 0.2 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 756 - 312 - -
HCM Lane V/C Ratio 0.018 - 0.107 - -
HCM Control Delay (s) 9.8 - 17.9 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 12 6 571 0 3 812
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 0 15 0 0 11
Mvmt Flow 14 7 649 0 3 923

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1117 324 0 0 649 0
          Stage 1 649 - - - - -
          Stage 2 468 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 204 678 - - 947 -
          Stage 1 487 - - - - -
          Stage 2 602 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 203 678 - - 947 -
Mov Cap-2 Maneuver 203 - - - - -
          Stage 1 487 - - - - -
          Stage 2 600 - - - - -

Approach WB NB SB
HCM Control Delay, s 19.7 0 0
HCM LOS C

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 265 947 -
HCM Lane V/C Ratio - - 0.077 0.004 -
HCM Control Delay (s) - - 19.7 8.8 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.2 0 -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 2 0 574 33 15 807
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 165 110 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 0 19 12 13 11
Mvmt Flow 2 0 645 37 17 907

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1132 322 0 0 645 0
          Stage 1 645 - - - - -
          Stage 2 487 - - - - -
Critical Hdwy 6.8 6.9 - - 4.36 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.33 -
Pot Cap-1 Maneuver 200 680 - - 865 -
          Stage 1 490 - - - - -
          Stage 2 589 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 196 680 - - 865 -
Mov Cap-2 Maneuver 196 - - - - -
          Stage 1 490 - - - - -
          Stage 2 577 - - - - -

Approach WB NB SB
HCM Control Delay, s 23.6 0 0.2
HCM LOS C

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 196 865 -
HCM Lane V/C Ratio - - 0.011 0.019 -
HCM Control Delay (s) - - 23.6 9.2 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0 0.1 -



Blairs Fire Station 5: US 29 & Malmaison Road
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 3 0 174 3 75 6 240 98 40 395 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 10 11 11 12 12 12
Storage Length (ft) 0 15 0 0 325 285 200 0
Storage Lanes 0 1 0 1 1 1 1 0
Taper Length (ft) 25 25 100 150
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.999
Flt Protected 0.988 0.953 0.950 0.950
Satd. Flow (prot) 0 1505 1900 0 1678 1455 1440 1717 1516 1805 3436 0
Flt Permitted 0.988 0.953 0.950 0.950
Satd. Flow (perm) 0 1505 1900 0 1678 1455 1440 1717 1516 1805 3436 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 218 203 1
Link Speed (mph) 45 45 45 45
Link Distance (ft) 346 377 620 693
Travel Time (s) 5.2 5.7 9.4 10.5
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles (%) 0% 33% 0% 7% 67% 11% 17% 7% 3% 0% 5% 0%
Adj. Flow (vph) 1 3 0 200 3 86 7 276 113 46 454 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 203 86 7 276 113 46 457 0
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2
Detector Phase 4 4 4 3 3 3 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 8.0 17.0 17.0 8.0 17.0
Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 14.0 23.0 23.0 14.0 23.0
Total Split (s) 15.0 15.0 15.0 17.0 17.0 17.0 14.0 24.0 24.0 14.0 24.0
Total Split (%) 21.4% 21.4% 21.4% 24.3% 24.3% 24.3% 20.0% 34.3% 34.3% 20.0% 34.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 10.5 11.7 11.7 8.4 20.4 20.4 8.4 22.9
Actuated g/C Ratio 0.21 0.23 0.23 0.17 0.41 0.41 0.17 0.46
v/c Ratio 0.01 0.52 0.17 0.03 0.40 0.15 0.15 0.29
Control Delay 22.3 26.3 0.7 23.8 16.9 0.7 23.8 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 26.3 0.7 23.8 16.9 0.7 23.8 11.9
LOS C C A C B A C B
Approach Delay 22.3 18.7 12.4 13.0
Approach LOS C B B B
Queue Length 50th (ft) 1 35 0 1 39 0 9 32



Blairs Fire Station 5: US 29 & Malmaison Road
Existing (2013) Traffic Conditions AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 9 #164 0 13 173 1 46 126
Internal Link Dist (ft) 266 297 540 613
Turn Bay Length (ft) 325 285 200
Base Capacity (vph) 314 420 528 240 712 747 301 1601
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 0.01 0.48 0.16 0.03 0.39 0.15 0.15 0.29

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 50.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: US 29 & Malmaison Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 1 46 0 10 1 694 88
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - 50
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 9 0 0 0 12 5
Mvmt Flow 0 0 1 51 0 11 1 763 97

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1111 1492 343 1150 1492 381 686 0 0
          Stage 1 727 727 - 765 765 - - - -
          Stage 2 384 765 - 385 727 - - - -
Critical Hdwy 7.5 6.5 6.9 7.68 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 6.5 5.5 - 6.68 5.5 - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.68 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 3.59 4 3.3 2.2 - -
Pot Cap-1 Maneuver 166 125 659 145 125 623 917 - -
          Stage 1 386 432 - 347 415 - - - -
          Stage 2 616 415 - 591 432 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 160 121 659 142 121 623 917 - -
Mov Cap-2 Maneuver 160 121 - 142 121 - - - -
          Stage 1 385 421 - 346 414 - - - -
          Stage 2 604 414 - 574 421 - - - -

Approach EB WB NB
HCM Control Delay, s 10.5 39.2 0
HCM LOS B E

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 WBLn1 SBL SBT SBR
Capacity (veh/h) 917 - - 659 165 789 - -
HCM Lane V/C Ratio 0.001 - - 0.002 0.373 0.026 - -
HCM Control Delay (s) 8.9 0 - 10.5 39.2 9.7 - -
HCM Lane LOS A A - B E A - -
HCM 95th %tile Q(veh) 0 - - 0 1.6 0.1 - -



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 19 624 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 100 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 91 91 91
Heavy Vehicles, % 11 12 0
Mvmt Flow 21 686 0

Major/Minor Major2
Conflicting Flow All 763 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.32 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.31 - -
Pot Cap-1 Maneuver 789 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 789 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.3
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 2: US 29 & Georges Lane
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 8 0 7 0 0 0 39 773 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 0 0 0 5 9 0
Mvmt Flow 9 0 8 0 0 0 44 869 0

Major/Minor Minor2 Major1
Conflicting Flow All 1283 1717 379 757 0 0
          Stage 1 761 761 - - - -
          Stage 2 522 956 - - - -
Critical Hdwy 6.8 6.5 6.9 4.2 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.25 - -
Pot Cap-1 Maneuver 160 91 625 830 - -
          Stage 1 427 417 - - - -
          Stage 2 566 339 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 151 0 625 830 - -
Mov Cap-2 Maneuver 151 0 - - - -
          Stage 1 425 0 - - - -
          Stage 2 536 0 - - - -

Approach EB NB
HCM Control Delay, s 21.6 0.5
HCM LOS C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 830 - - 234 784 - -
HCM Lane V/C Ratio 0.053 - - 0.072 0.003 - -
HCM Control Delay (s) 9.6 - - 21.6 9.6 0 -
HCM Lane LOS A - - C A A -
HCM 95th %tile Q(veh) 0.2 - - 0.2 0 - -



Blairs Fire Station 2: US 29 & Georges Lane
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 2 673 1
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 89 89 89
Heavy Vehicles, % 0 11 0
Mvmt Flow 2 756 1

Major/Minor Major2
Conflicting Flow All 869 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 784 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 784 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 8 4 807 0 0 677
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 0 10 0 0 11
Mvmt Flow 9 4 887 0 0 744

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1259 443 0 0 887 0
          Stage 1 887 - - - - -
          Stage 2 372 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 165 568 - - 772 -
          Stage 1 368 - - - - -
          Stage 2 673 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 165 568 - - 772 -
Mov Cap-2 Maneuver 165 - - - - -
          Stage 1 368 - - - - -
          Stage 2 673 - - - - -

Approach WB NB SB
HCM Control Delay, s 22.7 0 0
HCM LOS C

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 216 772 -
HCM Lane V/C Ratio - - 0.061 - -
HCM Control Delay (s) - - 22.7 0 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.2 0 -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 0 1 0 0 4 794 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - 105 - 165
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 0 0 0 0 10 40
Mvmt Flow 0 0 0 1 0 0 4 892 6

Major/Minor Minor1 Major1
Conflicting Flow All 1291 1675 446 767 0 0
          Stage 1 901 901 - - - -
          Stage 2 390 774 - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 158 96 565 856 - -
          Stage 1 362 360 - - - -
          Stage 2 659 411 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 157 0 565 856 - -
Mov Cap-2 Maneuver 157 0 - - - -
          Stage 1 360 0 - - - -
          Stage 2 656 0 - - - -

Approach WB NB
HCM Control Delay, s 28.1 0
HCM LOS D

Minor Lane/Major Mvmt NBL NBT NBR WBLn1 SBL SBT SBR
Capacity (veh/h) 856 - - 157 769 - -
HCM Lane V/C Ratio 0.005 - - 0.007 0.004 - -
HCM Control Delay (s) 9.2 - - 28.1 9.7 - -
HCM Lane LOS A - - D A - -
HCM 95th %tile Q(veh) 0 - - 0 0 - -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 3 683 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 110 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 89 89 89
Heavy Vehicles, % 0 11 0
Mvmt Flow 3 767 0

Major/Minor Major2
Conflicting Flow All 892 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 769 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 769 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 5: US 29 & Malmaison Road
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 1 4 112 2 57 6 381 178 75 270 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 10 11 11 12 12 12
Storage Length (ft) 0 15 0 0 325 285 200 0
Storage Lanes 0 1 0 1 1 1 1 0
Taper Length (ft) 25 25 100 150
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.959 0.953 0.950 0.950
Satd. Flow (prot) 0 1822 1615 0 1730 1553 1685 1766 1531 1787 3471 0
Flt Permitted 0.959 0.953 0.950 0.950
Satd. Flow (perm) 0 1822 1615 0 1730 1553 1685 1766 1531 1787 3471 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 218 218 214
Link Speed (mph) 45 45 45 45
Link Distance (ft) 346 377 620 693
Travel Time (s) 5.2 5.7 9.4 10.5
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Heavy Vehicles (%) 0% 0% 0% 4% 50% 4% 0% 4% 2% 1% 4% 0%
Adj. Flow (vph) 6 1 5 135 2 69 7 459 214 90 325 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 7 5 0 137 69 7 459 214 90 325 0
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2
Detector Phase 4 4 4 3 3 3 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 8.0 17.0 17.0 8.0 17.0
Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 14.0 23.0 23.0 14.0 23.0
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 14.0 26.0 26.0 14.0 26.0
Total Split (%) 21.4% 21.4% 21.4% 21.4% 21.4% 21.4% 20.0% 37.1% 37.1% 20.0% 37.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 10.4 10.4 10.4 10.4 8.3 26.0 26.0 8.3 34.3
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.15 0.48 0.48 0.15 0.63
v/c Ratio 0.02 0.01 0.42 0.15 0.03 0.55 0.26 0.33 0.15
Control Delay 22.8 0.0 27.6 0.6 24.7 21.7 4.0 28.2 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.8 0.0 27.6 0.6 24.7 21.7 4.0 28.2 9.4
LOS C A C A C C A C A
Approach Delay 13.3 18.6 16.2 13.5
Approach LOS B B B B
Queue Length 50th (ft) 2 0 40 0 2 125 0 27 19



Blairs Fire Station 5: US 29 & Malmaison Road
Existing (2013) Traffic Conditions PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 12 0 99 0 13 #311 35 72 82
Internal Link Dist (ft) 266 297 540 613
Turn Bay Length (ft) 15 325 285 200
Base Capacity (vph) 346 484 329 471 256 839 839 271 2179
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.01 0.42 0.15 0.03 0.55 0.26 0.33 0.15

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 54.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: US 29 & Malmaison Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 280.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 2 251 2 23 0 943 53
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - 50
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 0 0 3 0 9 0 16 16
Mvmt Flow 0 0 2 289 2 26 0 1084 61

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1933 2474 673 1801 2474 542 1346 0 0
          Stage 1 1390 1390 - 1084 1084 - - - -
          Stage 2 543 1084 - 717 1390 - - - -
Critical Hdwy 7.5 6.5 6.9 7.56 6.5 7.08 4.1 - -
Critical Hdwy Stg 1 6.5 5.5 - 6.56 5.5 - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.56 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 3.53 4 3.39 2.2 - -
Pot Cap-1 Maneuver 41 30 402 ~ 49 30 467 518 - -
          Stage 1 152 211 - ~ 230 296 - - - -
          Stage 2 497 296 - 384 211 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 35 29 402 ~ 47 29 467 518 - -
Mov Cap-2 Maneuver 35 29 - ~ 47 29 - - - -
          Stage 1 152 204 - ~ 230 296 - - - -
          Stage 2 465 296 - 368 204 - - - -

Approach EB WB NB
HCM Control Delay, s 14 $ 2506.1 0
HCM LOS B F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 WBLn1 SBL SBT SBR
Capacity (veh/h) 518 - - 402 51 628 - -
HCM Lane V/C Ratio - - - 0.006 6.22 0.035 - -
HCM Control Delay (s) 0 - - 14 $ 2506.1 10.9 - -
HCM Lane LOS A - - B F B - -
HCM 95th %tile Q(veh) 0 - - 0 36.5 0.1 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 19 1171 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 100 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 87 87 87
Heavy Vehicles, % 4 13 0
Mvmt Flow 22 1346 0

Major/Minor Major2
Conflicting Flow All 1084 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.18 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.24 - -
Pot Cap-1 Maneuver 628 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 628 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.2
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 2: US 29 & Georges Lane
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 15 34 21 989 1364 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 5 0 17 12 0
Mvmt Flow 17 39 24 1137 1568 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2185 784 1568 0 - 0
          Stage 1 1568 - - - - -
          Stage 2 617 - - - - -
Critical Hdwy 6.8 7 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.35 2.2 - - -
Pot Cap-1 Maneuver 40 330 426 - - -
          Stage 1 160 - - - - -
          Stage 2 506 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 38 330 426 - - -
Mov Cap-2 Maneuver 38 - - - - -
          Stage 1 160 - - - - -
          Stage 2 477 - - - - -

Approach EB NB SB
HCM Control Delay, s 82.6 0.3 0
HCM LOS F

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 426 - 98 - -
HCM Lane V/C Ratio 0.057 - 0.575 - -
HCM Control Delay (s) 14 - 82.6 - -
HCM Lane LOS B - F - -
HCM 95th %tile Q(veh) 0.2 - 2.7 - -



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 21 10 982 0 5 1397
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 0 15 0 0 11
Mvmt Flow 24 11 1116 0 6 1588

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1921 558 0 0 1116 0
          Stage 1 1116 - - - - -
          Stage 2 805 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 60 478 - - 633 -
          Stage 1 279 - - - - -
          Stage 2 405 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 59 478 - - 633 -
Mov Cap-2 Maneuver 59 - - - - -
          Stage 1 279 - - - - -
          Stage 2 401 - - - - -

Approach WB NB SB
HCM Control Delay, s 78.5 0 0
HCM LOS F

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 82 633 -
HCM Lane V/C Ratio - - 0.43 0.009 -
HCM Control Delay (s) - - 78.5 10.7 -
HCM Lane LOS - - F B -
HCM 95th %tile Q(veh) - - 1.7 0 -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 3 0 987 57 26 1388
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 165 110 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 0 19 12 13 11
Mvmt Flow 3 0 1109 64 29 1560

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1947 554 0 0 1109 0
          Stage 1 1109 - - - - -
          Stage 2 838 - - - - -
Critical Hdwy 6.8 6.9 - - 4.36 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.33 -
Pot Cap-1 Maneuver 58 481 - - 565 -
          Stage 1 282 - - - - -
          Stage 2 390 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 55 481 - - 565 -
Mov Cap-2 Maneuver 55 - - - - -
          Stage 1 282 - - - - -
          Stage 2 370 - - - - -

Approach WB NB SB
HCM Control Delay, s 74.7 0 0.2
HCM LOS F

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 55 565 -
HCM Lane V/C Ratio - - 0.061 0.052 -
HCM Control Delay (s) - - 74.7 11.7 -
HCM Lane LOS - - F B -
HCM 95th %tile Q(veh) - - 0.2 0.2 -



Blairs Fire Station 5: US 29 & Malmaison Road
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 5 0 299 5 129 10 413 169 69 679 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 10 11 11 12 12 12
Storage Length (ft) 0 15 0 0 325 285 200 0
Storage Lanes 0 1 0 1 1 1 1 0
Taper Length (ft) 25 25 100 150
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.999
Flt Protected 0.988 0.953 0.950 0.950
Satd. Flow (prot) 0 1505 1900 0 1676 1455 1440 1717 1516 1805 3436 0
Flt Permitted 0.988 0.953 0.950 0.950
Satd. Flow (perm) 0 1505 1900 0 1676 1455 1440 1717 1516 1805 3436 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 170 194 1
Link Speed (mph) 45 45 45 45
Link Distance (ft) 346 377 620 693
Travel Time (s) 5.2 5.7 9.4 10.5
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles (%) 0% 33% 0% 7% 67% 11% 17% 7% 3% 0% 5% 0%
Adj. Flow (vph) 2 6 0 344 6 148 11 475 194 79 780 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 8 0 0 350 148 11 475 194 79 786 0
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2
Detector Phase 4 4 4 3 3 3 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 8.0 17.0 17.0 8.0 17.0
Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 14.0 23.0 23.0 14.0 23.0
Total Split (s) 15.0 15.0 15.0 26.0 26.0 26.0 14.0 35.0 35.0 14.0 35.0
Total Split (%) 16.7% 16.7% 16.7% 28.9% 28.9% 28.9% 15.6% 38.9% 38.9% 15.6% 38.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 10.7 20.1 20.1 8.5 26.2 26.2 8.5 34.3
Actuated g/C Ratio 0.15 0.28 0.28 0.12 0.37 0.37 0.12 0.49
v/c Ratio 0.04 0.74 0.28 0.06 0.75 0.28 0.36 0.47
Control Delay 33.0 37.6 5.0 35.3 30.9 4.6 39.5 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 37.6 5.0 35.3 30.9 4.6 39.5 15.3
LOS C D A D C A D B
Approach Delay 33.0 27.9 23.5 17.5
Approach LOS C C C B
Queue Length 50th (ft) 3 147 0 5 182 0 35 96



Blairs Fire Station 5: US 29 & Malmaison Road
Future (2035) Traffic Conditions AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 17 #333 32 22 #400 41 86 258
Internal Link Dist (ft) 266 297 540 613
Turn Bay Length (ft) 325 285 200
Base Capacity (vph) 227 531 577 174 752 773 218 1862
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.66 0.26 0.06 0.63 0.25 0.36 0.42

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 70.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 22.1 Intersection LOS: C
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: US 29 & Malmaison Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 64.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 2 98 0 21 2 1194 187
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - - - 50
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 9 0 0 0 12 5
Mvmt Flow 0 0 2 108 0 23 2 1312 205

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1927 2583 590 1993 2583 656 1179 0 0
          Stage 1 1267 1267 - 1316 1316 - - - -
          Stage 2 660 1316 - 677 1267 - - - -
Critical Hdwy 7.5 6.5 6.9 7.68 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 6.5 5.5 - 6.68 5.5 - - - -
Critical Hdwy Stg 2 6.5 5.5 - 6.68 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 3.59 4 3.3 2.2 - -
Pot Cap-1 Maneuver 41 26 456 ~ 33 26 413 600 - -
          Stage 1 182 242 - 157 229 - - - -
          Stage 2 423 229 - 393 242 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 35 23 456 ~ 30 23 413 600 - -
Mov Cap-2 Maneuver 35 23 - ~ 30 23 - - - -
          Stage 1 177 220 - 153 223 - - - -
          Stage 2 389 223 - 355 220 - - - -

Approach EB WB NB
HCM Control Delay, s 12.9 $ 1414.4 0.1
HCM LOS B F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 WBLn1 SBL SBT SBR
Capacity (veh/h) 600 - - 456 36 478 - -
HCM Lane V/C Ratio 0.004 - - 0.005 3.632 0.092 - -
HCM Control Delay (s) 11 0.1 - 12.9 $ 1414.4 13.3 - -
HCM Lane LOS B A - B F B - -
HCM 95th %tile Q(veh) 0 - - 0 15.1 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 40 1073 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 100 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 91 91 91
Heavy Vehicles, % 11 12 0
Mvmt Flow 44 1179 0

Major/Minor Major2
Conflicting Flow All 1312 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.32 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.31 - -
Pot Cap-1 Maneuver 478 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 478 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.5
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 2: US 29 & Georges Lane
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 14 0 12 0 0 0 67 1330 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 0 0 0 5 9 0
Mvmt Flow 16 0 13 0 0 0 75 1494 0

Major/Minor Minor2 Major1
Conflicting Flow All 2207 2954 652 1303 0 0
          Stage 1 1309 1309 - - - -
          Stage 2 898 1645 - - - -
Critical Hdwy 6.8 6.5 6.9 4.2 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.25 - -
Pot Cap-1 Maneuver 39 15 415 511 - -
          Stage 1 221 231 - - - -
          Stage 2 363 159 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 32 0 415 511 - -
Mov Cap-2 Maneuver 32 0 - - - -
          Stage 1 216 0 - - - -
          Stage 2 310 0 - - - -

Approach EB NB
HCM Control Delay, s 125 0.6
HCM LOS F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 511 - - 56 455 - -
HCM Lane V/C Ratio 0.147 - - 0.522 0.007 - -
HCM Control Delay (s) 13.3 - - 125 13 0.2 -
HCM Lane LOS B - - F B A -
HCM 95th %tile Q(veh) 0.5 - - 2 0 - -



Blairs Fire Station 2: US 29 & Georges Lane
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 3 1158 2
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 89 89 89
Heavy Vehicles, % 0 11 0
Mvmt Flow 3 1301 2

Major/Minor Major2
Conflicting Flow All 1494 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 455 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 455 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.2
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 14 7 1388 0 0 1164
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 0 10 0 0 11
Mvmt Flow 15 8 1525 0 0 1279

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2165 763 0 0 1525 0
          Stage 1 1525 - - - - -
          Stage 2 640 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 41 351 - - 443 -
          Stage 1 169 - - - - -
          Stage 2 493 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 41 351 - - 443 -
Mov Cap-2 Maneuver 41 - - - - -
          Stage 1 169 - - - - -
          Stage 2 493 - - - - -

Approach WB NB SB
HCM Control Delay, s 103.3 0 0
HCM LOS F

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 58 443 -
HCM Lane V/C Ratio - - 0.398 - -
HCM Control Delay (s) - - 103.3 0 -
HCM Lane LOS - - F A -
HCM 95th %tile Q(veh) - - 1.5 0 -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 0 2 0 0 7 1366 9
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length - - - - - - 105 - 165
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 0 0 0 0 10 40
Mvmt Flow 0 0 0 2 0 0 8 1535 10

Major/Minor Minor1 Major1
Conflicting Flow All 2222 2882 767 1320 0 0
          Stage 1 1551 1551 - - - -
          Stage 2 671 1331 - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 38 17 349 530 - -
          Stage 1 164 177 - - - -
          Stage 2 475 226 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 37 0 349 530 - -
Mov Cap-2 Maneuver 37 0 - - - -
          Stage 1 162 0 - - - -
          Stage 2 469 0 - - - -

Approach WB NB
HCM Control Delay, s 108.5 0.1
HCM LOS F

Minor Lane/Major Mvmt NBL NBT NBR WBLn1 SBL SBT SBR
Capacity (veh/h) 530 - - 37 439 - -
HCM Lane V/C Ratio 0.015 - - 0.061 0.013 - -
HCM Control Delay (s) 11.9 - - 108.5 13.3 - -
HCM Lane LOS B - - F B - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 - -



Blairs Fire Station 4: US 29 & The Arc (South Drive)
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 5 1175 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 110 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 89 89 89
Heavy Vehicles, % 0 11 0
Mvmt Flow 6 1320 0

Major/Minor Major2
Conflicting Flow All 1535 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 439 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 439 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.1
HCM LOS

Minor Lane/Major Mvmt



Blairs Fire Station 5: US 29 & Malmaison Road
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 2 7 193 3 98 3 655 306 129 464 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 10 11 11 12 12 12
Storage Length (ft) 0 15 0 0 325 285 200 0
Storage Lanes 0 1 0 1 1 1 1 0
Taper Length (ft) 25 25 100 150
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.959 0.953 0.950 0.950
Satd. Flow (prot) 0 1822 1615 0 1728 1553 1685 1766 1531 1787 3471 0
Flt Permitted 0.959 0.953 0.950 0.950
Satd. Flow (perm) 0 1822 1615 0 1728 1553 1685 1766 1531 1787 3471 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 170 170 369
Link Speed (mph) 45 45 45 45
Link Distance (ft) 346 377 620 693
Travel Time (s) 5.2 5.7 9.4 10.5
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Heavy Vehicles (%) 0% 0% 0% 4% 50% 4% 0% 4% 2% 1% 4% 0%
Adj. Flow (vph) 11 2 8 233 4 118 4 789 369 155 559 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 13 8 0 237 118 4 789 369 155 559 0
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2
Detector Phase 4 4 4 3 3 3 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 8.0 17.0 17.0 8.0 17.0
Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 14.0 23.0 23.0 14.0 23.0
Total Split (s) 15.0 15.0 15.0 17.0 17.0 17.0 14.0 44.0 44.0 14.0 44.0
Total Split (%) 16.7% 16.7% 16.7% 18.9% 18.9% 18.9% 15.6% 48.9% 48.9% 15.6% 48.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min None Min
Act Effct Green (s) 10.1 10.1 12.1 12.1 8.1 38.3 38.3 8.1 49.9
Actuated g/C Ratio 0.12 0.12 0.15 0.15 0.10 0.47 0.47 0.10 0.62
v/c Ratio 0.06 0.02 0.92 0.31 0.02 0.95 0.40 0.88 0.26
Control Delay 35.5 0.1 77.0 4.3 37.0 44.3 3.4 81.8 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 0.1 77.0 4.3 37.0 44.3 3.4 81.8 9.8
LOS D A E A D D A F A
Approach Delay 22.0 52.9 31.3 25.4
Approach LOS C D C C
Queue Length 50th (ft) 5 0 109 0 2 307 0 72 41



Blairs Fire Station 5: US 29 & Malmaison Road
Future (2035) Traffic Conditions PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 22 0 #257 11 11 #626 35 #188 138
Internal Link Dist (ft) 266 297 540 613
Turn Bay Length (ft) 15 325 285 200
Base Capacity (vph) 226 349 258 376 167 834 918 177 2138
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.02 0.92 0.31 0.02 0.95 0.40 0.88 0.26

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 81
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 32.7 Intersection LOS: C
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: US 29 & Malmaison Road



 

 

 REPORT                    Blairs Fire Station and Route 29 – Planning Level Study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
ROADWAY TYPICAL SECTIONS  
TO SUPPORT BIKE FACILITIES  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



West Piedmont Regional Bicycle Plan Final Report —May 31, 2005

I-1

APPENDIX I – SAMPLE BICYCLE FACILITY CROSS-SECTIONS

(Note: Cross-sections shown below have been adapted from those shown in the Virginia Bicycle Facility Resource Guide,
2002.  Sections are not to scale.  It is recommended that the designer consult the most current VDOT and AASHTO 

standards prior to initiating design of typical sections.) 

CL

Bicycle Lane 

12’ Motor Vehicle Travel  Lane 4’ (Min.) 

Solid White 
Striping 

Bicycle 
Pavement 
Markings 

12’ Motor Vehicle Travel  Lane 4’ (Min.) 

Solid White
Striping

Bicycle
Pavement
Markings

Bicycle Lane with Parking
*  Solid white striping may be advisable as parking stall pavement markings are not 

CL

12’ Motor Vehicle Travel  Lane 4’

Solid
White 

Bicycle 
Pavement 
Markings 

8’

Parking Stalls* 

12’ Motor Vehicle Travel  Lane 4’

Solid
White 

Bicycle
Pavement
Markings

8’

Parking Stalls*

CL

Wide Outside (Curb) Lane 

14’ (Min.)* Shared Travel  Lane 14’ (Min.)* Shared Travel  Lane 

*  Additional width may be needed due to traffic flow/cross-section characteristics.

CL

Motor Vehicle Travel Lane (Varies)4’ * 

Solid White 
Striping 

Motor Vehicle Travel  Lane (Varies) 4’ * 

Solid White
Striping

Paved Shoulder 
*  Width may vary depending on a combination of potential widening impacts and traffic flow/cross-section 

characteristics.
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APPENDIX E 
CRASH DATA SUMMARY 
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APPENDIX F 
ALTERNATIVES INTERSECTION 
LEVEL OF SERVICE ANALYSIS 

  



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 14 1 2 344 2 31 21 0 969 51 31 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 0 0 50 50 100
Storage Lanes 0 0 2 0 1 1 2
Taper Length (ft) 25 25 125 100
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.95 1.00 0.95 1.00 0.95 0.97
Frt 0.986 0.858 0.850
Flt Protected 0.960 0.950 0.950 0.950
Satd. Flow (prot) 0 1559 0 3400 1402 0 0 1805 3112 1299 0 3367
Flt Permitted 0.960 0.950 0.950 0.950
Satd. Flow (perm) 0 1559 0 3400 1402 0 0 1805 3112 1299 0 3367
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 34 109
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 3% 0% 9% 0% 0% 16% 16% 4% 4%
Adj. Flow (vph) 16 1 2 382 2 34 23 0 1077 57 34 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 19 0 382 36 0 0 23 1077 57 0 160
Turn Type Split NA Split NA Prot Prot NA pm+ov Prot Prot
Protected Phases 4 4 8 8 5 5 2 8 1 1
Permitted Phases 2
Detector Phase 4 4 8 8 5 5 2 8 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 10.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 16.0 14.0 14.0
Total Split (s) 16.0 16.0 17.0 17.0 14.0 14.0 43.0 17.0 14.0 14.0
Total Split (%) 17.8% 17.8% 18.9% 18.9% 15.6% 15.6% 47.8% 18.9% 15.6% 15.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None None None
Act Effct Green (s) 10.3 11.4 11.4 8.3 30.1 45.7 8.3
Actuated g/C Ratio 0.14 0.15 0.15 0.11 0.41 0.62 0.11
v/c Ratio 0.09 0.73 0.15 0.11 0.85 0.07 0.42
Control Delay 32.7 42.6 15.3 37.0 28.0 0.3 38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 42.6 15.3 37.0 28.0 0.3 38.0
LOS C D B D C A D
Approach Delay 32.7 40.2 26.8
Approach LOS C D C
Queue Length 50th (ft) 6 77 1 9 186 0 31



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 1150 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3195 0
Flt Permitted
Satd. Flow (perm) 3195 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 13% 0%
Adj. Flow (vph) 1278 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1278 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 43.0
Total Split (%) 47.8%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize? Yes
Recall Mode Min
Act Effct Green (s) 40.0
Actuated g/C Ratio 0.54
v/c Ratio 0.74
Control Delay 20.5
Queue Delay 0.0
Total Delay 20.5
LOS C
Approach Delay 22.5
Approach LOS C
Queue Length 50th (ft) 133



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 30 #196 29 36 372 1 77
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 50 50 100
Base Capacity (vph) 221 525 245 202 1617 848 378
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 0.09 0.73 0.15 0.11 0.67 0.07 0.42

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 73.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) #521
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 1758
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.73

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 1 AM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 49 987 161 0 1474
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 2 15 2 0 11
Mvmt Flow 0 54 1097 179 0 1638

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1916 548 0 0 1097 0
          Stage 1 1097 - - - - -
          Stage 2 819 - - - - -
Critical Hdwy 6.8 6.94 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.32 - - 2.2 -
Pot Cap-1 Maneuver 61 480 - - 644 -
          Stage 1 286 - - - - -
          Stage 2 399 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 61 480 - - 644 -
Mov Cap-2 Maneuver 61 - - - - -
          Stage 1 286 - - - - -
          Stage 2 399 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.5 0 0
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 480 644 -
HCM Lane V/C Ratio - - 0.113 - -
HCM Control Delay (s) - - 13.5 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.4 0 -



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 15 2 2 634 0 56 67 2 1395 169 15 361
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 0 0 50 50 100
Storage Lanes 0 0 2 0 1 1 2
Taper Length (ft) 25 25 125 100
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.95 1.00 0.95 1.00 0.95 0.97
Frt 0.987 0.850 0.850
Flt Protected 0.961 0.950 0.950 0.950
Satd. Flow (prot) 0 1562 0 3213 1507 0 0 1721 3223 1436 0 3155
Flt Permitted 0.961 0.950 0.950 0.950
Satd. Flow (perm) 0 1562 0 3213 1507 0 0 1721 3223 1436 0 3155
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 224 65
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 9% 0% 0% 5% 0% 12% 5% 11% 11%
Adj. Flow (vph) 17 2 2 704 0 62 74 2 1550 188 17 401
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 21 0 704 62 0 0 76 1550 188 0 418
Turn Type Split NA Split NA Prot Prot NA pm+ov Prot Prot
Protected Phases 4 4 8 8 5 5 2 8 1 1
Permitted Phases 2
Detector Phase 4 4 8 8 5 5 2 8 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 10.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 16.0 14.0 14.0
Total Split (s) 16.0 16.0 36.0 36.0 19.0 19.0 74.0 36.0 24.0 24.0
Total Split (%) 10.7% 10.7% 24.0% 24.0% 12.7% 12.7% 49.3% 24.0% 16.0% 16.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None None None
Act Effct Green (s) 10.0 30.1 30.1 11.0 68.2 100.9 18.1
Actuated g/C Ratio 0.07 0.21 0.21 0.08 0.47 0.70 0.13
v/c Ratio 0.19 1.05 0.13 0.58 1.01 0.18 1.06
Control Delay 65.4 101.4 0.5 82.7 63.7 3.6 119.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.4 101.4 0.5 82.7 63.7 3.6 119.4
LOS E F A F E A F
Approach Delay 65.4 93.2 58.3
Approach LOS E F E
Queue Length 50th (ft) 18 ~400 0 73 ~874 22 ~239



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 979 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3223 0
Flt Permitted
Satd. Flow (perm) 3223 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 12% 0%
Adj. Flow (vph) 1088 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1088 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 79.0
Total Split (%) 52.7%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize? Yes
Recall Mode Min
Act Effct Green (s) 75.3
Actuated g/C Ratio 0.52
v/c Ratio 0.64
Control Delay 28.2
Queue Delay 0.0
Total Delay 28.2
LOS C
Approach Delay 53.5
Approach LOS D
Queue Length 50th (ft) 420



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 48 #527 0 129 #1013 39 #351
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 50 50 100
Base Capacity (vph) 111 673 492 156 1531 1028 396
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 0.19 1.05 0.13 0.49 1.01 0.18 1.06

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 143.6
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 63.1 Intersection LOS: E
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
~    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.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 1 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) 508
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 1689
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.64

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 1 PM Peak

Synchro 8 Report

Intersection
Int Delay, s/veh 5.8

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 321 1274 511 0 1606
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 2 10 2 0 11
Mvmt Flow 0 357 1416 568 0 1784

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2308 708 0 0 1416 0
          Stage 1 1416 - - - - -
          Stage 2 892 - - - - -
Critical Hdwy 6.8 6.94 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.32 - - 2.2 -
Pot Cap-1 Maneuver 33 377 - - 487 -
          Stage 1 193 - - - - -
          Stage 2 366 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 33 377 - - 487 -
Mov Cap-2 Maneuver 33 - - - - -
          Stage 1 193 - - - - -
          Stage 2 366 - - - - -

Approach WB NB SB
HCM Control Delay, s 67.3 0 0
HCM LOS F

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 377 487 -
HCM Lane V/C Ratio - - 0.946 - -
HCM Control Delay (s) - - 67.3 0 -
HCM Lane LOS - - F A -
HCM 95th %tile Q(veh) - - 10.4 0 -



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 14 1 2 344 2 31 21 0 969 51 31 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 0 0 50 50 100
Storage Lanes 0 0 2 0 1 1 1
Taper Length (ft) 25 25 125 100
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 0.986 0.858 0.850
Flt Protected 0.960 0.950 0.950 0.950
Satd. Flow (prot) 0 1559 0 3400 1402 0 0 1805 3112 1299 0 1736
Flt Permitted 0.960 0.950 0.110 0.147
Satd. Flow (perm) 0 1559 0 3400 1402 0 0 209 3112 1299 0 269
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 34 109
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 3% 0% 9% 0% 0% 16% 16% 4% 4%
Adj. Flow (vph) 16 1 2 382 2 34 23 0 1077 57 34 51
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 19 0 382 36 0 0 23 1077 57 0 85
Turn Type Split NA Split NA pm+pt pm+pt NA pm+ov pm+pt pm+pt
Protected Phases 4 4 8 8 5 5 2 8 1 1
Permitted Phases 2 2 2 6 6
Detector Phase 4 4 8 8 5 5 2 8 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 10.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 16.0 14.0 14.0
Total Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 44.0 16.0 14.0 14.0
Total Split (%) 17.8% 17.8% 17.8% 17.8% 15.6% 15.6% 48.9% 17.8% 15.6% 15.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None None None None None None Min None None None
Act Effct Green (s) 10.4 10.4 10.4 39.6 33.4 49.7 42.4
Actuated g/C Ratio 0.14 0.14 0.14 0.55 0.46 0.69 0.59
v/c Ratio 0.08 0.78 0.16 0.08 0.75 0.06 0.26
Control Delay 32.9 46.8 15.8 8.1 22.5 0.3 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 46.8 15.8 8.1 22.5 0.3 9.4
LOS C D B A C A A
Approach Delay 32.9 44.1 21.1
Approach LOS C D C
Queue Length 50th (ft) 6 75 1 3 181 0 10



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 1217 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3195 0
Flt Permitted
Satd. Flow (perm) 3195 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 13% 0%
Adj. Flow (vph) 1352 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1352 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 44.0
Total Split (%) 48.9%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode Min
Act Effct Green (s) 39.8
Actuated g/C Ratio 0.55
v/c Ratio 0.77
Control Delay 21.1
Queue Delay 0.0
Total Delay 21.1
LOS C
Approach Delay 20.4
Approach LOS C
Queue Length 50th (ft) 137



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 30 #208 29 15 364 1 40
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 50 50 100
Base Capacity (vph) 226 489 230 298 1701 925 326
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 0.08 0.78 0.16 0.08 0.63 0.06 0.26

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 72.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) #558
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 1809
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.75

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBU SBL SBT
Lane Configurations
Volume (vph) 0 49 982 161 5 67 1469
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 11 12
Storage Length (ft) 0 0 0 100
Storage Lanes 0 1 1 1
Taper Length (ft) 25 135
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95 1.00 0.95
Frt 0.865 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 1611 3139 1583 0 1711 3252
Flt Permitted 0.175
Satd. Flow (perm) 0 1611 3139 1583 0 315 3252
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 276 179
Link Speed (mph) 15 60 60
Link Distance (ft) 200 2305 1178
Travel Time (s) 9.1 26.2 13.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 2% 15% 2% 2% 2% 11%
Adj. Flow (vph) 0 54 1091 179 6 74 1632
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 54 1091 179 0 80 1632
Turn Type Perm NA Perm pm+pt pm+pt NA
Protected Phases 2 1 1 6
Permitted Phases 8 2 6 6
Detector Phase 8 2 2 1 1 6
Switch Phase
Minimum Initial (s) 8.0 17.0 17.0 8.0 8.0 17.0
Minimum Split (s) 14.0 23.0 23.0 14.0 14.0 23.0
Total Split (s) 14.0 32.0 32.0 14.0 14.0 46.0
Total Split (%) 23.3% 53.3% 53.3% 23.3% 23.3% 76.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None Min Min None None Min
Act Effct Green (s) 8.4 34.1 34.1 38.2 41.4
Actuated g/C Ratio 0.16 0.66 0.66 0.74 0.80
v/c Ratio 0.11 0.53 0.16 0.17 0.63
Control Delay 0.4 12.6 2.6 4.2 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 12.6 2.6 4.2 6.4
LOS A B A A A
Approach Delay 11.2 6.3
Approach LOS B A
Queue Length 50th (ft) 0 171 0 8 167



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 2 AM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBU SBL SBT
Queue Length 95th (ft) 0 #246 29 19 244
Internal Link Dist (ft) 120 2225 1098
Turn Bay Length (ft) 100
Base Capacity (vph) 492 2072 1105 458 2597
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.11 0.53 0.16 0.17 0.63

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 51.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: US 29 & The Arc (North Drive)



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 12 2 2 634 0 56 67 2 1398 169 15 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 450 0 200 200 200
Storage Lanes 0 0 2 0 1 1 1
Taper Length (ft) 25 300 200 100
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 0.984 0.850 0.850
Flt Protected 0.963 0.950 0.950 0.950
Satd. Flow (prot) 0 1560 0 3213 1507 0 0 1721 3223 1436 0 1626
Flt Permitted 0.963 0.950 0.089 0.063
Satd. Flow (perm) 0 1560 0 3213 1507 0 0 161 3223 1436 0 108
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 209 178
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 9% 0% 0% 5% 0% 12% 5% 11% 11%
Adj. Flow (vph) 13 2 2 704 0 62 74 2 1553 188 17 118
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 17 0 704 62 0 0 76 1553 188 0 135
Turn Type Split NA Split NA pm+pt pm+pt NA pm+ov pm+pt pm+pt
Protected Phases 4 4 8 8 5 5 2 8 1 1
Permitted Phases 2 2 2 6 6
Detector Phase 4 4 8 8 5 5 2 8 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 10.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 16.0 14.0 14.0
Total Split (s) 16.0 16.0 34.0 34.0 14.0 14.0 66.0 34.0 14.0 14.0
Total Split (%) 12.3% 12.3% 26.2% 26.2% 10.8% 10.8% 50.8% 26.2% 10.8% 10.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None None None
Act Effct Green (s) 10.0 28.1 28.1 68.3 60.2 92.2 69.5
Actuated g/C Ratio 0.08 0.23 0.23 0.57 0.50 0.77 0.58
v/c Ratio 0.13 0.94 0.12 0.39 0.96 0.16 0.83
Control Delay 52.3 66.9 0.5 17.1 45.3 0.9 64.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.3 66.9 0.5 17.1 45.3 0.9 64.0
LOS D E A B D A E
Approach Delay 52.3 61.5 39.5
Approach LOS D E D
Queue Length 50th (ft) 10 258 0 19 526 1 53



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 1234 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3223 0
Flt Permitted
Satd. Flow (perm) 3223 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 12% 0%
Adj. Flow (vph) 1371 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1371 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 66.0
Total Split (%) 50.8%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize? Yes
Recall Mode Min
Act Effct Green (s) 63.2
Actuated g/C Ratio 0.52
v/c Ratio 0.81
Control Delay 30.7
Queue Delay 0.0
Total Delay 30.7
LOS C
Approach Delay 33.7
Approach LOS C
Queue Length 50th (ft) 418



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 38 #446 0 51 #885 12 #197
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 450 200 200 200
Base Capacity (vph) 131 750 511 195 1612 1141 163
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 0.13 0.94 0.12 0.39 0.96 0.16 0.83

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 120.4
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 41.5 Intersection LOS: D
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) #717
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 1692
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.81

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 321 1274 511 255 1606
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 12
Storage Length (ft) 0 0 0 100
Storage Lanes 0 1 1 1
Taper Length (ft) 25 135
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.865 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 1611 3282 1583 1711 3252
Flt Permitted 0.109
Satd. Flow (perm) 0 1611 3282 1583 196 3252
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 239 568
Link Speed (mph) 15 60 60
Link Distance (ft) 200 2305 1178
Travel Time (s) 9.1 26.2 13.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 2% 10% 2% 2% 11%
Adj. Flow (vph) 0 357 1416 568 283 1784
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 357 1416 568 283 1784
Turn Type Perm NA Perm pm+pt NA
Protected Phases 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 17.0 17.0 8.0 17.0
Minimum Split (s) 14.0 23.0 23.0 14.0 23.0
Total Split (s) 14.0 37.0 37.0 14.0 51.0
Total Split (%) 21.5% 56.9% 56.9% 21.5% 78.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None Min Min None Min
Act Effct Green (s) 8.0 30.8 30.8 44.8 44.8
Actuated g/C Ratio 0.12 0.48 0.48 0.69 0.69
v/c Ratio 0.88 0.91 0.54 0.88 0.79
Control Delay 35.2 26.4 3.2 43.0 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 26.4 3.2 43.0 10.3
LOS D C A D B
Approach Delay 19.7 14.8
Approach LOS B B
Queue Length 50th (ft) 45 255 0 60 202



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 2 PM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBL SBT
Queue Length 95th (ft) #184 #404 46 #189 292
Internal Link Dist (ft) 120 2225 1098
Turn Bay Length (ft) 100
Base Capacity (vph) 408 1571 1054 322 2259
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.88 0.90 0.54 0.88 0.79

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 64.8
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: US 29 & The Arc (North Drive)



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 14 1 2 246 2 31 21 0 969 51 31 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 0 0 50 50 100
Storage Lanes 0 0 1 0 1 1 1
Taper Length (ft) 25 25 125 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 0.986 0.858 0.850
Flt Protected 0.960 0.950 0.950 0.950
Satd. Flow (prot) 0 1559 0 1752 1402 0 0 1805 3112 1299 0 1736
Flt Permitted 0.825 0.745 0.131 0.182
Satd. Flow (perm) 0 1339 0 1374 1402 0 0 249 3112 1299 0 332
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 34 89
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 3% 0% 9% 0% 0% 16% 16% 4% 4%
Adj. Flow (vph) 16 1 2 273 2 34 23 0 1077 57 34 51
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 19 0 273 36 0 0 23 1077 57 0 85
Turn Type Perm NA Perm NA pm+pt pm+pt NA Perm pm+pt pm+pt
Protected Phases 4 8 5 5 2 1 1
Permitted Phases 4 8 2 2 2 6 6
Detector Phase 4 4 8 8 5 5 2 2 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 17.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 23.0 14.0 14.0
Total Split (s) 34.0 34.0 34.0 34.0 14.0 14.0 62.0 62.0 14.0 14.0
Total Split (%) 30.9% 30.9% 30.9% 30.9% 12.7% 12.7% 56.4% 56.4% 12.7% 12.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min C-Min None None
Act Effct Green (s) 25.2 25.2 25.2 68.0 61.6 61.6 70.4
Actuated g/C Ratio 0.23 0.23 0.23 0.62 0.56 0.56 0.64
v/c Ratio 0.06 0.87 0.10 0.09 0.62 0.07 0.27
Control Delay 29.6 67.4 12.0 6.8 12.4 0.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 67.4 12.0 6.8 12.4 0.5 9.7
LOS C E B A B A A
Approach Delay 29.6 60.9 11.7
Approach LOS C E B
Queue Length 50th (ft) 9 181 1 5 121 0 21



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 1217 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3195 0
Flt Permitted
Satd. Flow (perm) 3195 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 13% 0%
Adj. Flow (vph) 1352 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1352 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 62.0
Total Split (%) 56.4%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min
Act Effct Green (s) 67.2
Actuated g/C Ratio 0.61
v/c Ratio 0.69
Control Delay 19.0
Queue Delay 0.0
Total Delay 19.0
LOS B
Approach Delay 18.5
Approach LOS B
Queue Length 50th (ft) 289



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 29 #310 27 m9 136 m3 40
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 50 50 100
Base Capacity (vph) 342 349 382 267 1743 767 314
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 0.06 0.78 0.09 0.09 0.62 0.07 0.27

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 80 (73%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
#    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.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) 514
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 1952
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.69

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBU SBL SBT
Lane Configurations
Volume (vph) 98 49 982 161 5 67 1371
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 11 12
Storage Length (ft) 0 0 0 100
Storage Lanes 2 1 1 2
Taper Length (ft) 25 135
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.97 0.95
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1583 3139 1583 0 3323 3252
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1583 3139 1583 0 3323 3252
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 54 179
Link Speed (mph) 15 60 60
Link Distance (ft) 200 2305 1178
Travel Time (s) 9.1 26.2 13.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 2% 2% 15% 2% 0% 2% 11%
Adj. Flow (vph) 109 54 1091 179 6 74 1523
Shared Lane Traffic (%)
Lane Group Flow (vph) 109 54 1091 179 0 80 1523
Turn Type Prot Perm NA pm+ov Prot Prot NA
Protected Phases 3 2 3 1 1 6
Permitted Phases 3 2
Detector Phase 3 3 2 3 1 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 17.0 10.0 8.0 8.0 17.0
Minimum Split (s) 16.0 16.0 23.0 16.0 14.0 14.0 23.0
Total Split (s) 18.0 18.0 76.0 18.0 16.0 16.0 92.0
Total Split (%) 16.4% 16.4% 69.1% 16.4% 14.5% 14.5% 83.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None C-Min None None None C-Min
Act Effct Green (s) 10.3 10.3 75.9 93.4 8.6 87.7
Actuated g/C Ratio 0.09 0.09 0.69 0.85 0.08 0.80
v/c Ratio 0.34 0.27 0.50 0.13 0.31 0.59
Control Delay 49.7 16.4 9.9 0.6 42.0 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 16.4 9.9 0.6 42.0 3.7
LOS D B A A D A
Approach Delay 38.7 8.5 5.6
Approach LOS D A A
Queue Length 50th (ft) 37 0 183 0 28 78



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 3 AM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBU SBL SBT
Queue Length 95th (ft) 65 38 258 12 m36 140
Internal Link Dist (ft) 120 2225 1098
Turn Bay Length (ft) 100
Base Capacity (vph) 374 220 2166 1316 303 2593
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 0.29 0.25 0.50 0.14 0.26 0.59

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 96 (87%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 8.6 Intersection LOS: A
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: US 29 & The Arc (North Drive)



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Lane Configurations
Volume (vph) 12 2 2 88 0 56 67 2 1398 169 15 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 8 12 12 10 12 12 12 12 10 12 12
Storage Length (ft) 0 0 0 0 50 50 100
Storage Lanes 0 0 1 0 1 1 1
Taper Length (ft) 25 25 125 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 0.984 0.850 0.850
Flt Protected 0.963 0.950 0.950 0.950
Satd. Flow (prot) 0 1560 0 1656 1507 0 0 1721 3223 1436 0 1626
Flt Permitted 0.744 0.746 0.151 0.100
Satd. Flow (perm) 0 1206 0 1300 1507 0 0 274 3223 1436 0 171
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 2 139 98
Link Speed (mph) 25 55 60
Link Distance (ft) 677 1406 798
Travel Time (s) 18.5 17.4 9.1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 0% 0% 0% 9% 0% 0% 5% 0% 12% 5% 11% 11%
Adj. Flow (vph) 13 2 2 98 0 62 74 2 1553 188 17 118
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 17 0 98 62 0 0 76 1553 188 0 135
Turn Type Perm NA Perm NA pm+pt pm+pt NA Perm pm+pt pm+pt
Protected Phases 4 8 5 5 2 1 1
Permitted Phases 4 8 2 2 2 6 6
Detector Phase 4 4 8 8 5 5 2 2 1 1
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 8.0 8.0 17.0 17.0 8.0 8.0
Minimum Split (s) 16.0 16.0 16.0 16.0 14.0 14.0 23.0 23.0 14.0 14.0
Total Split (s) 19.0 19.0 19.0 19.0 14.0 14.0 67.0 67.0 14.0 14.0
Total Split (%) 19.0% 19.0% 19.0% 19.0% 14.0% 14.0% 67.0% 67.0% 14.0% 14.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min C-Min None None
Act Effct Green (s) 11.9 11.9 11.9 73.2 65.2 65.2 74.6
Actuated g/C Ratio 0.12 0.12 0.12 0.73 0.65 0.65 0.75
v/c Ratio 0.12 0.64 0.21 0.24 0.74 0.19 0.55
Control Delay 37.5 60.7 1.5 2.1 4.9 0.7 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 60.7 1.5 2.1 4.9 0.7 18.3
LOS D E A A A A B
Approach Delay 37.5 37.8 4.4
Approach LOS D D A
Queue Length 50th (ft) 9 60 0 5 108 2 19



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Lane Configurations
Volume (vph) 1234 0
Ideal Flow (vphpl) 1900 1900
Lane Width (ft) 12 12
Storage Length (ft) 0
Storage Lanes 0
Taper Length (ft)
Lane Util. Factor 0.95 0.95
Frt
Flt Protected
Satd. Flow (prot) 3223 0
Flt Permitted
Satd. Flow (perm) 3223 0
Right Turn on Red Yes
Satd. Flow (RTOR)
Link Speed (mph) 60
Link Distance (ft) 1325
Travel Time (s) 15.1
Peak Hour Factor 0.90 0.90
Heavy Vehicles (%) 12% 0%
Adj. Flow (vph) 1371 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 1371 0
Turn Type NA
Protected Phases 6
Permitted Phases
Detector Phase 6
Switch Phase
Minimum Initial (s) 17.0
Minimum Split (s) 23.0
Total Split (s) 67.0
Total Split (%) 67.0%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 6.0
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min
Act Effct Green (s) 69.3
Actuated g/C Ratio 0.69
v/c Ratio 0.61
Control Delay 12.7
Queue Delay 0.0
Total Delay 12.7
LOS B
Approach Delay 13.2
Approach LOS B
Queue Length 50th (ft) 286



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL
Queue Length 95th (ft) 29 #122 0 m1 93 m4 72
Internal Link Dist (ft) 597 1326 718
Turn Bay Length (ft) 50 50 100
Base Capacity (vph) 158 169 316 316 2104 971 245
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 0.11 0.58 0.20 0.24 0.74 0.19 0.55

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 99 (99%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
#    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.

Splits and Phases:     1: US 29 & Woodcrest Drive/Spring Garden Road



Blairs Fire Station 1: US 29 & Woodcrest Drive/Spring Garden Road
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group SBT SBR
Queue Length 95th (ft) 365
Internal Link Dist (ft) 1245
Turn Bay Length (ft)
Base Capacity (vph) 2233
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.61

Intersection Summary



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 546 321 1274 511 255 1060
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 12
Storage Length (ft) 0 0 0 100
Storage Lanes 2 1 1 2
Taper Length (ft) 25 135
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.95
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1583 3282 1583 3319 3252
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1583 3282 1583 3319 3252
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 216 34
Link Speed (mph) 15 60 60
Link Distance (ft) 200 2305 1178
Travel Time (s) 9.1 26.2 13.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 2% 2% 10% 2% 2% 11%
Adj. Flow (vph) 607 357 1416 568 283 1178
Shared Lane Traffic (%)
Lane Group Flow (vph) 607 357 1416 568 283 1178
Turn Type Prot Perm NA pm+ov Prot NA
Protected Phases 3 2 3 1 6
Permitted Phases 3 2
Detector Phase 3 3 2 3 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 17.0 10.0 8.0 17.0
Minimum Split (s) 16.0 16.0 23.0 16.0 14.0 23.0
Total Split (s) 27.0 27.0 56.0 27.0 17.0 73.0
Total Split (%) 27.0% 27.0% 56.0% 27.0% 17.0% 73.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None C-Min None None C-Min
Act Effct Green (s) 20.8 20.8 50.0 76.8 11.2 67.2
Actuated g/C Ratio 0.21 0.21 0.50 0.77 0.11 0.67
v/c Ratio 0.85 0.71 0.86 0.46 0.76 0.54
Control Delay 50.9 23.1 28.9 5.3 50.7 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 23.1 28.9 5.3 50.7 10.1
LOS D C C A D B
Approach Delay 40.6 22.2 17.9
Approach LOS D C B
Queue Length 50th (ft) 192 81 401 97 87 132



Blairs Fire Station 3: US 29 & The Arc (North Drive)
Future (2035) Traffic Conditions - Alternative 3 PM Peak

Synchro 8 Report

Lane Group WBL WBR NBT NBR SBL SBT
Queue Length 95th (ft) #278 187 507 148 #147 244
Internal Link Dist (ft) 120 2225 1098
Turn Bay Length (ft) 100
Base Capacity (vph) 723 504 1655 1209 375 2187
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 0.84 0.71 0.86 0.47 0.75 0.54

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 84 (84%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 24.8 Intersection LOS: C
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: US 29 & The Arc (North Drive)
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APPENDIX G 
ALTERNATIVES PRELIMINARY  

ESTIMATES OF PROBABLE COST 
 


















