


Lanes, Volumes, Timings

G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-NB.sy7

5: Staley Dr & Holland Rd 4/3/2008
AR VI T N N U T -V A S S
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 163.8 28.6 96.1 151.1 98.5 3.6 727 435 1.1
LOS F C F F F A E D A
Approach Delay 120.7 96.1 99.2 39.3
Approach LOS F F F D
90th %ile Green (s) 28.0 28.0 280 28.0 28.0 6.0 91.0 91.0 50 90.0 90.0
90th %ile Term Code Max Max Max Max Max Max Coord Coord Max Coord Coord
70th %ile Green (s) 28.0 28.0 280 28.0 28.0 6.0 91.0 91.0 50 90.0 90.0
70th %ile Term Code Max Max Max Max Max Max Coord Coord Max Coord Coord
50th %ile Green (s) 28.0 28.0 280 28.0 28.0 6.0 91.0 91.0 50 90.0 90.0
50th %ile Term Code Max Max Max Max Max Max Coord Coord Max Coord Coord
30th %ile Green (s) 28.0 28.0 280 28.0 28.0 6.0 91.0 91.0 50 90.0 90.0
30th %ile Term Code Max Max Max Max Max Max Coord Coord Max Coord Coord
10th %ile Green (S) 28.0 28.0 280 28.0 28.0 6.0 101.0 101.0 0.0 90.0 90.0
10th %ile Term Code Max Max Max Hold Hold Max Coord Coord Skip Coord Coord
Stops (vph) 185 49 94 66 1833 4 38 1857 17
Fuel Used(gal) 9 1 3 4 91 0 1 60 2
CO Emissions (g/hr) 641 78 241 286 6367 21 99 4161 171
NOx Emissions (g/hr) 125 15 47 56 1239 4 19 810 33
VOC Emissions (g/hr) 148 18 56 66 1476 5 23 964 40
Dilemma Vehicles (#) 0 0 0 0 76 0 0 75 0
Queue Length 50th (ft) ~327 57 106 ~87 ~1494 1 40 ~1172 2
Queue Length 95th (ft) #406 94 #233 m#142 #1611 mé m4im#l1237 m4
Internal Link Dist (ft) 183 569 1255 1121
Turn Bay Length (ft) 150 300 375 100 500
Base Capacity (vph) 252 377 147 88 2227 1062 77 2197 1161
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 60 0 0 0 14 0 0 7
Reduced v/c Ratio 1.19 0.44 0.87 1.02 1.16 0.03 057 1.04 0.25

Intersection Summary

Area Type: Other
Cycle Length: 140

Actuated Cycle Length: 140

Offset: 130 (93%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 150

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.19

Intersection Signal Delay: 74.1
Intersection Capacity Utilization 94.9%
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.

m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: E
ICU Level of Service F

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-NB.sy7
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-NB.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L 1 ol L ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 2 2 0 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1752 3282 3400 1538 3282 1568
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1752 3282 3400 1538 3282 1568
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 167 246
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 185 1963 527 132 1898 417
Peak Hour Factor 0.83 083 079 0.79 0.90 0.90
Heavy Vehicles (%) 3% 10% 3% 5% 10% 3%
Adj. Flow (vph) 223 2365 667 167 2109 463
Lane Group Flow (vph) 223 2365 667 167 2109 463
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 21.0 110.0 30.0 30.0 89.0 89.0
Total Split (%) 15.0% 78.6% 21.4% 21.4% 63.6% 63.6%
Maximum Green (s) 16.0 1040 25.0 25.0 83.0 83.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 16.9 106.0 26.0 26.0 850 85.0
Actuated g/C Ratio 0.12 076 019 0.19 061 0.61
v/c Ratio 105 095 1.06 040 1.06 0.44
Uniform Delay, d1 615 14.8 57.0 0.0 275 6.1
Control Delay 132.5 25.3 105.6 9.7 413 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1325 25.3 105.6 9.7 413 0.4
LOS F C F A D A
Approach Delay 34.6 86.4 34.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-NB.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
L Jd = N ) A
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS C F C
90th %ile Green (s) 16.0 104.0 250 250 83.0 83.0
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 16.0 104.0 250 250 83.0 83.0
70th %ile Term Code Max Coord Max Max Coord Coord
50th %ile Green (s) 16.0 104.0 250 250 83.0 83.0
50th %ile Term Code Max Coord Max Max Coord Coord
30th %ile Green (s) 16.0 104.0 250 250 83.0 83.0
30th %ile Term Code Max Coord Max Max Coord Coord
10th %ile Green (s) 16.0 104.0 250 250 83.0 83.0
10th %ile Term Code Max Coord Max Max Coord Coord
Stops (vph) 157 1533 465 17 1449 16
Fuel Used(gal) 9 50 18 1 49 3
CO Emissions (g/hr) 628 3464 1271 70 3411 243

NOx Emissions (g/hr) 122 674 247 14 664 47
VOC Emissions (g/hr) 146 803 295 16 790 56
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) ~220 866 ~342 0 ~1097 3
Queue Length 95th (ft) #345 787 #371 39 m426 m2

Internal Link Dist (ft) 357 562 1121

Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 213 2485 631 422 1993 1049
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 1 0 12
Reduced v/c Ratio 105 095 1.06 040 1.06 0.45

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 8 (6%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 41.5 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

Baseline Synchro 6 Report
Hampton Roads Planning District Commission Page 14



Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-NB.sy7
6: Southwest Bypass & Holland Rd 4/3/2008

Splits and Phases:  6: Southwest Bypass & Holland Rd
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|
TECHNICAL APPENDICES

APPENDIX E - 2017 SPOT IMPROVEMENT SCENARIO AM & PM SYNCHRO
ANALYSES

Holland Road and Manning Bridge Road
Holland Road and Kenyon Road
Holland Road and Grove Avenue
Holland Road and Manning Road
Holland Road and Staley Drive
Holland Road and Rte 58 Bypass

i HOLLAND ROAD CORRIDOR STUDY



Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

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

Lane Configurations LI F % 4+ ul % iy ol L Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 300 450 200 500 500 400 0

Storage Lanes 1 1 2 1 1 1 2 0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 15 15 9

Lane Util. Factor 1.00 095 100 097 095 100 095 095 100 0.97 1.00 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1805 3139 1615 2894 2983 1615 1372 1372 1442 3502 1615 0

Flt Permitted 0.950 0.950 0.754 0.950 0.733

Satd. Flow (perm) 1805 3139 1615 2894 2983 1615 1089 1372 1442 2702 1615 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 175 59 12 85

Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Link Speed (mph) 60 45 30 30

Link Distance (ft) 733 998 1253 276

Travel Time (s) 8.3 15.1 28.5 6.3

Volume (vph) 16 1629 177 572 1505 48 43 0 224 11 0 3

Peak Hour Factor 092 092 092 081 081 081 061 061 061 050 050 0.50

Heavy Vehicles (%) 0% 15% 0% 21% 21% 0% 25% 0% 12% 0% 0% 0%

Adj. Flow (vph) 17 1771 192 706 1858 59 70 0 367 22 0 6

Lane Group Flow (vph) 17 1771 192 706 1858 59 35 35 367 22 6 0

Turn Type Prot Perm  Prot Perm Perm custom Perm

Protected Phases 5 2 1 6 8 8 4

Permitted Phases 2 6 8 1 4

Detector Phases 5 2 2 1 6 6 8 8 8 4 4

Minimum Initial (s) 40 150 150 100 150 150 150 150 150 15.0 15.0

Minimum Split (s) 80 200 200 150 200 200 200 200 200 20.0 20.0

Total Split (s) 80 690 690 31.0 920 920 200 200 20.0 20.0 20.0 0.0

Total Split (%) 6.7% 57.5% 57.5% 25.8% 76.7% 76.7% 16.7% 16.7% 16.7% 16.7% 16.7% 0.0%

Maximum Green (s) 40 640 640 260 870 870 150 150 150 15.0 15.0

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max C-Max None Max Max None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 40 650 650 270 928 928 160 16.0 47.0 16.0 16.0

Actuated g/C Ratio 0.03 054 054 023 077 077 013 0.13 0.39 0.13 0.13

v/c Ratio 028 1.04 020 108 081 005 024 019 064 0.06 0.02

Uniform Delay, d1 58.9 275 1.1 465 9.7 00 465 462 286 454 0.0

Control Delay 68.6 61.4 3.1 97.2 3.8 0.0 514 493 349 46.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 68.6 61.4 31 97.2 3.8 0.0 514 493 349 46.0 0.0

LOS E E A F A A D D C D A
Approach Delay 55.8 28.8 37.3 36.1
Approach LOS E C D D

90th %ile Green (s) 40 640 640 260 870 87.0 150 150 150 15.0 15.0

90th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max

70th %ile Green (s) 40 640 640 260 870 87.0 150 150 150 15.0 15.0

70th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max

50th %ile Green (s) 00 640 640 26.0 950 950 150 15.0 150 150 150

50th %ile Term Code Skip Coord Coord Max Coord Coord Max Max Max Max Max

30th %ile Green (s) 0.0 640 640 26.0 950 950 150 15.0 15.0 0.0 0.0

30th %ile Term Code Skip Coord Coord Max Coord Coord Max Max Max Skip Skip

10th %ile Green (s) 0.0 640 640 26.0 950 950 150 15.0 15.0 0.0 0.0

10th %ile Term Code Skip Coord Coord Max Coord Coord Max Max Max Skip Skip

Stops (vph) 18 1409 17 470 157 0 19 19 176 11 0

Fuel Used(gal) 1 59 1 30 38 1 1 1 5 0 0

CO Emissions (g/hr) 49 4141 93 2115 2627 77 37 36 332 13 0

NOx Emissions (g/hr) 9 806 18 412 511 15 7 7 65 3 0

VOC Emissions (g/hr) 11 960 22 490 609 18 9 8 77 3 0
Dilemma Vehicles (#) 0 63 0 0 5 0 0 0 0 0 0
Queue Length 50th (ft) 13 ~781 6 ~310 38 0 26 25 221 7 0
Queue Length 95th (ft) 38 #920 40 ml74 ml6 mO 41 40 191 11 0
Internal Link Dist (ft) 653 918 1173 196

Turn Bay Length (ft) 250 300 450 200 500 500 400

Base Capacity (vph) 60 1700 955 651 2307 1262 145 183 572 360 289

Starvation Cap Reductn
Spillback Cap Reductn

0 0 0 0
0 0 0 0

0 0 0
0 0 0

o O
o O
o O
o O

Storage Cap Reductn 0 0 38 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 104 021 108 081 005 024 019 064 0.06 0.02
Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120
Offset: 9 (8%), Referenced to phase 2:EBT, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.08

Intersection Signal Delay: 40.2
Intersection Capacity Utilization 83.8%

Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service E

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

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
1: Holland Rd & Manning Bridge Rd 4/3/2008

Splits and Phases: 1: Holland Rd & Manning Bridge Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI ul iy ul % iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 200 175 0 150 500 500
Storage Lanes 2 1 1 1 0 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 095 100 100 095 100 1.00 1.00 100 0.95 0.95 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.977 0.950 0.964

Satd. Flow (prot) 3242 3195 1417 1583 3034 1538 0 1460 1369 1559 1430 1252
FIt Permitted 0.950 0.950 0.977 0.950 0.964

Satd. Flow (perm) 3242 3195 1417 1583 3034 1538 0 1460 1369 1559 1430 1252
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 486 22 68
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 30

Link Distance (ft) 2530 2740 227 1009

Travel Time (s) 38.3 41.5 5.2 22.9

Volume (vph) 330 1396 92 155 1855 864 35 39 120 274 33 80
Peak Hour Factor 097 097 097 073 073 073 0.67 067 067 069 0.69 0.69
Heavy Vehicles (%) 8% 13% 14% 14% 19% 5% 43% 13% 18% 10% 56% 29%
Adj. Flow (vph) 340 1439 95 212 2541 1184 52 58 179 397 48 116
Lane Group Flow (vph) 340 1439 95 212 2541 1184 0 110 179 256 189 116
Turn Type Prot Prot Prot Prot Split custom  Split custom
Protected Phases 5 2 2 1 6 6 3 3 3 4 4 4
Permitted Phases 1 5
Detector Phases 5 2 2 1 6 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 210 210 145 145 145 145 145 145
Total Split (s) 140 645 645 210 715 715 145 145 145 20.0 20.0 20.0
Total Split (%) 11.7% 53.8% 53.8% 17.5% 59.6% 59.6% 12.1% 12.1% 12.1% 16.7% 16.7% 16.7%
Maximum Green (s) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
Yellow Time (s) 35 35 35 3.5 3.5 35 35 35 3.5 3.5 35 35
All-Red Time (s) 15 25 25 15 25 25 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag lead Lag Lag Lead Lag Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes VYes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 170 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max C-Max None Max Max None None None None None None
Act Effct Green (s) 100 605 605 170 676 67.6 106 275 16.0 16.0 30.0
Actuated g/C Ratio 0.08 050 050 0.14 0.56 0.56 0.09 0.23 0.13 0.13 0.25
v/c Ratio 126 0.89 0.13 095 149 1.10 0.86 054 123 0.99 0.32
Uniform Delay, d1 55.0 26.8 9.2 510 263 144 540 21.8 520 519 146
Control Delay 177.4 15.7 26 76.6 2475 70.8 103.4 30.4 182.0 1149 19.2
Queue Delay 0.0 0.0 0.0 7.1 12 119 0.0 0.0 0.0 0.0 0.0

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 177.4 15.7 26 83.7 248.6 827 103.4 30.4 182.0 1149 19.2
LOS F B A F F F F C F F B
Approach Delay 44.4 189.9 58.2 125.8

Approach LOS D F E F

90th %ile Green (s) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
90th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max Max
70th %ile Green (s) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
70th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max Max
50th %ile Green (s) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
50th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max Max
30th %ile Green (s) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
30th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max Max
10th %ile Green (S) 9.0 585 585 16.0 655 655 9.0 9.0 9.0 145 145 145
10th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max Max
Stops (vph) 266 925 11 132 1310 499 64 99 140 110 30
Fuel Used(gal) 23 48 2 9 175 49 2 2 9 5 1
CO Emissions (g/hr) 1592 3351 160 663 12211 3418 143 105 610 327 77
NOx Emissions (g/hr) 310 652 31 129 2376 665 28 20 119 64 15
VOC Emissions (g/hr) 369 777 37 154 2830 792 33 24 141 76 18
Dilemma Vehicles (#) 0 42 0 0 59 0 0 0 0 0 0
Queue Length 50th (ft) ~175 315 4 163 ~1440 ~862 86 77 ~257 155 29
Queue Length 95th (ft) m#183 m304 m4 mi154 #1131 m468 #118 90 #291 #205 49
Internal Link Dist (ft) 2450 2660 147 929

Turn Bay Length (ft) 200 100 200 175 150 500 500
Base Capacity (vph) 270 1611 733 224 1707 1078 128 331 208 191 364
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 8 3 27 0 0 0 0 0
Reduced v/c Ratio 126 0.89 013 098 149 1.13 0.86 054 123 099 0.32

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 66 (55%), Referenced to phase 2:EBT, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordin
Maximum v/c Ratio: 1.49
Intersection Signal Delay: 137.8

Intersection Capacity Utilization 85.8%

Analysis Period (min) 15

ated

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

Intersection LOS: F
ICU Level of Service E

# 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.

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
2: Holland Rd & Kenyon Rd 4/3/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd
Kol

Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 50 75
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 095 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 1468 1626 3223 3139 1538
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1468 1626 3223 3139 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 24 9
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 6.7 8.4
Volume (vph) 112 23 10 1866 2599 22
Peak Hour Factor 097 097 091 091 0.86 0.86
Heavy Vehicles (%) 2% 10% 11% 12% 15% 5%
Adj. Flow (vph) 115 24 11 2051 3022 26
Lane Group Flow (vph) 115 24 11 2051 3022 26
Turn Type Perm  Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Detector Phases 4 4 1 6 2 2
Minimum Initial (s) 7.0 7.0 5.0 15.0 15.0 15.0
Minimum Split (s) 120 120 10.0 21.0 210 210
Total Split (s) 120 12.0 10.0 108.0 98.0 98.0
Total Split (%) 10.0% 10.0% 8.3% 90.0% 81.7% 81.7%
Maximum Green (S) 7.0 7.0 5.0 102.0 92.0 92.0
Yellow Time (s) 35 35 35 4.0 4.0 4.0
All-Red Time (s) 15 15 15 2.0 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 2.0 5.0 5.0 5.0
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 8.0 8.0 6.0 104.0 102.0 102.0
Actuated g/C Ratio 0.07 0.07 005 0.87 0.8 0.85
v/c Ratio 097 020 014 0.73 1.13 0.02
Uniform Delay, d1 55.9 0.0 585 29 11.0 1.3
Control Delay 132.6 234 59.4 3.3 679 0.0
Queue Delay 0.0 0.0 0.2 0.0 336 0.0
Total Delay 132.6 23.4 59.6 3.3 1015 0.0
LOS F C E A F A
Approach Delay 113.7 3.6 100.6
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS F A F
90th %ile Green (s) 7.0 7.0 5.0 102.0 92.0 92.0
90th %ile Term Code Max Max Max Coord Coord Coord
70th %ile Green (s) 7.0 7.0 0.0 102.0 102.0 102.0
70th %ile Term Code Max Max Skip Coord Coord Coord
50th %ile Green (s) 7.0 7.0 0.0 102.0 102.0 102.0
50th %ile Term Code Max Max Skip Coord Coord Coord
30th %ile Green (s) 7.0 7.0 0.0 102.0 102.0 102.0
30th %ile Term Code Max Max Skip Coord Coord Coord
10th %ile Green (s) 7.0 7.0 0.0 102.0 102.0 102.0
10th %ile Term Code Max Max Skip Coord Coord Coord
Stops (vph) 92 9 12 298 371 0
Fuel Used(gal) 4 0 1 70 50 0
CO Emissions (g/hr) 291 20 43 4912 3489 6
NOx Emissions (g/hr) 57 4 8 956 679 1
VOC Emissions (g/hr) 67 5 10 1139 808 1
Dilemma Vehicles (#) 0 0 0 124 77 0
Queue Length 50th (ft) 91 0 9 127 ~1406 0
Queue Length 95th (ft) #213 28 mll ml42 m#20 mO
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 100 50 75
Base Capacity (vph) 118 120 81 2793 2668 1309
Starvation Cap Reductn 0 0 0 0 167 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 5 0 0 593
Reduced v/c Ratio 097 020 014 073 121 0.04

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 111 (93%), Referenced to phase 2:SWT and 6:NET, Start of Yellow

Natural Cycle: 120

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.13

Intersection Signal Delay: 62.8
Intersection Capacity Utilization 84.7%
Analysis Period (min) 15

Intersection LOS: E
ICU Level of Service E

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

m Volume for 95th percentile queue is metered by upstream signal.

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

3: Grove Ave & Holland Rd

4/3/2008

Splits and Phases:  3: Grove Ave & Holland Rd

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
4: Manning Rd & Holland Rd

4/3/2008

Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L 41 LI
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Frt 0.873

Flt Protected 0.997 0.950

Satd. Flow (prot) 1596 0 3140 0 1687 3112
Flt Permitted 0.997 0.950

Satd. Flow (perm) 1596 0 3140 0 1687 3112
Right Turn on Red Yes Yes

Satd. Flow (RTOR) 68

Headway Factor 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 8.4 20.2
Volume (vph) 8 123 1989 2 17 2642
Peak Hour Factor 096 096 095 095 0.82 0.82
Heavy Vehicles (%) 13% 3% 15% 0% 7% 16%
Adj. Flow (vph) 8 128 2094 2 21 3222
Lane Group Flow (vph) 136 0 2096 0 21 3222
Turn Type Prot
Protected Phases 2 4 3 8
Permitted Phases

Detector Phases 2 4 3 8
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0
Total Split (s) 22.0 0.0 90.0 0.0 8.0 98.0
Total Split (%) 18.3% 0.0% 75.0% 0.0% 6.7% 81.7%
Maximum Green (S) 18.0 86.0 40 94.0
Yellow Time (s) 35 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Min None None None
Act Effct Green (s) 10.8 98.1 5.3 101.3
Actuated g/C Ratio 0.09 0.82 0.04 0.84
v/c Ratio 0.66 0.82 0.28 1.23
Uniform Delay, d1 27.1 6.1 59.1 8.2
Control Delay 31.4 5.4 60.1 117.9
Queue Delay 0.0 0.2 0.0 0.0
Total Delay 314 5.6 60.1 117.9
LOS C A E F
Approach Delay 31.4 5.6 1175
Approach LOS C A F
90th %ile Green (s) 16.8 87.2 40 95.2

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

4: Manning Rd & Holland Rd 4/3/2008
~ U » ~ L X

Lane Group NWL NWR NET NER SWL SWT
90th %ile Term Code Coord Max Max  Max
70th %ile Green (s) 13.1 90.9 40 98.9
70th %ile Term Code Coord Max Max  Max
50th %ile Green (s) 10.5 101.5 0.0 1015
50th %ile Term Code Coord Hold Skip  Max
30th %ile Green (s) 7.9 104.1 0.0 104.1
30th %ile Term Code Coord Hold Skip  Max
10th %ile Green (s) 5.5 106.5 0.0 106.5
10th %ile Term Code Coord Hold Skip  Max
Stops (vph) 65 507 17 1414
Fuel Used(gal) 2 16 1 104
CO Emissions (g/hr) 121 1095 40 7263
NOx Emissions (g/hr) 24 213 8 1413
VOC Emissions (g/hr) 28 254 9 1683
Dilemma Vehicles (#) 0 38 0 77
Queue Length 50th (ft) 51 99 16 ~1624
Queue Length 95th (ft) 113 m330 m31 #1558
Internal Link Dist (ft) 449 475 1255
Turn Bay Length (ft)

Base Capacity (vph) 297 2566 74 2626
Starvation Cap Reductn 0 69 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.84 0.28 1.23

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 8 (7%), Referenced to phase 2:NWL and 6:, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.23
Intersection Signal Delay: 72.5 Intersection LOS: E
Intersection Capacity Utilization 87.7% 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.
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: 4: Manning Rd & Holland Rd
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Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
4/3/2008

5: Staley Dr & Holland Rd

hlR P BN N R R A U T St

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations % Ts b Ts LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 200 0 300 375 100 500
Storage Lanes 1 0 1 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 0.897 0.885 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1704 0 1752 1682 0 1805 3139 1538 1687 3112 1583
Flt Permitted 0.372 0.722 0.950 0.950
Satd. Flow (perm) 693 1704 0 1332 1682 0 1805 3139 1538 1687 3112 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 67 27 124
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 45 45
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 20.2 18.2
Volume (vph) 74 13 28 73 21 70 53 2919 25 33 1494 109
Peak Hour Factor 075 075 075 056 056 056 091 091 091 0.88 0.88 0.88
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0% 0% 15% 5% 7% 16% 2%
Adj. Flow (vph) 99 17 37 130 38 125 58 3208 27 38 1698 124
Lane Group Flow (vph) 99 54 0 130 163 0 58 3208 27 38 1698 124
Turn Type Perm Perm Prot Prot Prot Prot
Protected Phases 4 8 5 2 2 1 6 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 10.0 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 150 15.0 15.0 15.0 100 210 210 100 210 210
Total Split (s) 19.0 19.0 0.0 19.0 19.0 0.0 13.0 91.0 91.0 100 88.0 88.0
Total Split (%) 15.8% 15.8% 0.0% 15.8% 15.8% 0.0% 10.8% 75.8% 75.8% 8.3% 73.3% 73.3%
Maximum Green (s) 140 14.0 140 14.0 8.0 850 85.0 50 82.0 820
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 15 15 15 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 15.0 15.0 15.0 15.0 84 91.0 91.0 6.0 86.6 86.6
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.07 076 0.76 0.05 0.72 0.72
v/c Ratio 1.14 0.22 0.78 0.61 046 135 002 045 0.76 0.11
Uniform Delay, d1 525 14.6 50.9 28.8 53.6 155 00 573 115 0.0
Control Delay 186.1 23.8 81.1 393 56.1 175.8 1.6 593 123 15
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

5: Staley Dr & Holland Rd

4/3/2008

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 186.1 23.8 81.1 393 56.1 175.8 1.6 59.3 123 15
LOS F C F D E F A E B A
Approach Delay 128.8 57.8 172.3 12.5
Approach LOS F E F B

90th %ile Green (s) 140 14.0 140 14.0 8.0 850 85.0 50 82.0 820
90th %ile Term Code Max Max Max  Max Max Coord Coord Max Coord Coord
70th %ile Green (s) 140 14.0 140 14.0 8.0 850 85.0 50 82.0 820
70th %ile Term Code Max Max Max  Max Max Coord Coord Max Coord Coord
50th %ile Green (s) 140 14.0 140 14.0 8.0 850 85.0 50 82.0 820
50th %ile Term Code Max Max Max  Max Max Coord Coord Max Coord Coord
30th %ile Green (s) 140 14.0 140 14.0 80 950 95.0 0.0 820 820
30th %ile Term Code Max  Max Max Max Hold Coord Coord Skip Coord Coord
10th %ile Green (s) 140 14.0 140 14.0 0.0 95.0 95.0 0.0 95.0 95.0
10th %ile Term Code Max  Max Hold Hold Skip Coord Coord Skip Coord Coord
Stops (vph) 55 16 66 52 50 1724 3 33 836 9
Fuel Used(gal) 3 0 2 1 2 151 0 1 26 1
CO Emissions (g/hr) 228 25 136 103 118 10571 18 75 1802 70
NOx Emissions (g/hr) 44 5 26 20 23 2057 4 15 351 14
VOC Emissions (g/hr) 53 6 31 24 27 2450 4 17 418 16
Dilemma Vehicles (#) 0 0 0 0 0 99 0 0 67 0
Queue Length 50th (ftf)  ~90 12 99 70 43 ~1765 0 29 392 3
Queue Length 95th (ft) #159 38 99 65 m64 #1878 m2 m31 m481 m4
Internal Link Dist (ft) 183 569 1255 1121

Turn Bay Length (ft) 200 200 300 375 100 500
Base Capacity (vph) 87 245 167 269 135 2380 1172 84 2246 1177
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 18 0 0 13
Reduced v/c Ratio 1.14 0.22 0.78 0.61 043 135 002 045 0.76 0.11
Intersection Summary

Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 85 (71%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.35

Intersection Signal Delay: 112.0
Intersection Capacity Utilization 98.1%

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.

m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: F
ICU Level of Service F

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
5: Staley Dr & Holland Rd 4/3/2008

Splits and Phases: 5: Staley Dr & Holland Rd

231132 \md
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Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L 1 ol L ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 2 2 0 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1687 3139 3242 1524 3139 1509
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1687 3139 3242 1524 3139 1509
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 140 360
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 96 2107 363 192 1631 391
Peak Hour Factor 092 092 079 0.79 0.92 0.92
Heavy Vehicles (%) 7% 15% 8% 6% 15% 7%
Adj. Flow (vph) 104 2290 459 243 1773 425
Lane Group Flow (vph) 104 2290 459 243 1773 425
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 140 97.0 23.0 23.0 830 830
Total Split (%) 11.7% 80.8% 19.2% 19.2% 69.2% 69.2%
Maximum Green (S) 90 910 180 180 770 77.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 9.8 93.0 190 19.0 79.1 79.1
Actuated g/C Ratio 0.08 0.78 0.16 0.16 0.66 0.66
v/c Ratio 075 094 089 0.68 0.86 0.38
Uniform Delay, d1 53.8 112 495 195 16.0 1.1
Control Delay 83.3 21.0 706 304 6.7 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.3 21.0 706 304 6.7 0.3
LOS F C E C A A
Approach Delay 23.7 56.7 5.5
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
6: Southwest Bypass & Holland Rd

4/3/2008

A e

Lane Group SBL SBR NWL NWR NEL NER
Approach LOS C E A

90th %ile Green (s) 90 910 180 180 770 77.0
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 90 910 180 180 770 77.0
70th %ile Term Code Max Coord Max Max Coord Coord
50th %ile Green (s) 90 910 180 180 770 77.0
50th %ile Term Code Max Coord Max Max Coord Coord
30th %ile Green (s) 90 910 180 180 77.0 77.0
30th %ile Term Code Max Coord Max Max Coord Coord
10th %ile Green (s) 83 911 179 179 778 778
10th %ile Term Code Gap Coord Gap Gap Coord Coord
Stops (vph) 88 1560 333 81 882 11
Fuel Used(gal) 4 49 10 3 26 3
CO Emissions (g/hr) 269 3457 704 197 1811 224
NOx Emissions (g/hr) 52 673 137 38 352 44
VOC Emissions (g/hr) 62 801 163 46 420 52
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) 80 650 181 74 225 3
Queue Length 95th (ft) #170 #883 #209 127 m106 m1l
Internal Link Dist (ft) 357 562 1121

Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 141 2433 513 359 2071 1118
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 14
Reduced v/c Ratio 0.74 094 089 068 0.86 0.38

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 116 (97%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94
Intersection Signal Delay: 20.5

Intersection Capacity Utilization 77.0%

Analysis Period (min) 15
* User Entered Value

Intersection LOS: C
ICU Level of Service D

# 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.

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-spotimp.sy7
6: Southwest Bypass & Holland Rd 4/3/2008

Splits and Phases:  6: Southwest Bypass & Holland Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

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

Lane Configurations LI F % 4+ ul % iy ol L Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 300 450 200 500 500 400 0

Storage Lanes 1 1 2 1 1 1 2 0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 15 15 9

Lane Util. Factor 1.00 095 100 097 095 100 095 095 100 0.97 1.00 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1805 3312 1615 3335 3252 1615 1573 1573 1538 3502 1615 0

Flt Permitted 0.950 0.950 0.743 0.950 0.516

Satd. Flow (perm) 1805 3312 1615 3335 3252 1615 1230 1573 1538 1902 1615 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 55 16 169

Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Link Speed (mph) 60 45 30 30

Link Distance (ft) 733 998 1253 276

Travel Time (s) 8.3 15.1 28.5 6.3

Volume (vph) 5 1734 52 232 1883 18 152 0 572 33 0 11

Peak Hour Factor 094 094 094 090 090 090 032 032 032 050 050 0.50

Heavy Vehicles (%) 0% 9% 0% 5% 11% 0% 9% 0% 5% 0% 0% 0%

Adj. Flow (vph) 5 1845 55 258 2092 20 475 0 1788 66 0 22

Lane Group Flow (vph) 5 1845 55 258 2092 20 238 237 1788 66 22 0

Turn Type Prot Perm  Prot Perm Perm custom Perm

Protected Phases 5 2 1 6 8 8 4

Permitted Phases 2 6 8 1 4

Detector Phases 5 2 2 1 6 6 8 8 8 4 4

Minimum Initial (s) 40 150 150 100 150 150 150 150 150 15.0 15.0

Minimum Split (s) 80 200 200 150 200 200 200 200 200 20.0 20.0

Total Split (s) 80 250 250 150 320 320 250 250 250 250 250 0.0

Total Split (%) 12.3% 38.5% 38.5% 23.1% 49.2% 49.2% 38.5% 38.5% 38.5% 38.5% 38.5% 0.0%

Maximum Green (s) 40 200 200 100 270 270 200 200 200 20.0 20.0

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lead/Lag Llead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max Max None Max Max None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 40 210 210 110 344 344 210 210 36.0 196 19.6

Actuated g/C Ratio 006 032 032 017 053 053 032 032 055 0.27 o0.27

v/c Ratio 005 172 0.10 046 122 0.02 060 047 210 0.13 0.04

Uniform Delay, d1 33.4 220 00 26.0 16.9 1.7 202 192 16.1 16.9 0.0

Control Delay 31.4 351.9 57 273 121.9 55 26.0 21.2 516.6 17.7 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 31.4 351.9 5.7 27.3 121.9 55 26.0 21.2 516.6 17.7 0.1
LOS C F A C F A C C F B A
Approach Delay 341.1 110.6 413.1 13.3
Approach LOS F F F B
90th %ile Green (s) 40 200 20.0 100 270 27.0 20.0 20.0 20.0 20.0 20.0
90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Hold Hold
70th %ile Green (s) 0.0 200 200 10.0 350 350 200 20.0 20.0 20.0 20.0
70th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Max Max Hold Hold
50th %ile Green (s) 0.0 200 200 10.0 350 350 200 20.0 20.0 20.0 20.0
50th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Max Max Hold Hold
30th %ile Green (s) 0.0 200 200 10.0 35.0 350 20.0 20.0 20.0 0.0 0.0
30th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Max Max Skip Skip
10th %ile Green (s) 0.0 200 200 10.0 35.0 350 20.0 20.0 20.0 0.0 0.0
10th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Max Max Skip Skip
Stops (vph) 8 1346 12 201 1491 6 63 59 448 24 0
Fuel Used(gal) 0 162 1 9 108 1 1 1 68 0 0
CO Emissions (g/hr) 16 11338 40 636 7578 35 104 98 4769 23 2
NOx Emissions (g/hr) 3 2206 8 124 1474 7 20 19 928 4 0
VOC Emissions (g/hr) 4 2628 9 147 1756 8 24 23 1105 5 0
Dilemma Vehicles (#) 0 77 0 0 117 0 0 0 0 0 0
Queue Length 50th (ft) 2 -~584 0 47 ~531 1 82 77 ~1155 9 0
Queue Length 95th (ft) 11 #713 21 80 #752 12 43 41 227 11 0
Internal Link Dist (ft) 653 918 1173 196
Turn Bay Length (ft) 250 300 450 200 500 500 400
Base Capacity (vph) 101 1070 559 564 1721 863 397 508 852 546 584
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 005 172 010 046 1.22 0.02 060 047 210 0.12 0.04
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Natural Cycle: 65
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 2.10
Intersection Signal Delay: 278.9 Intersection LOS: F
Intersection Capacity Utilization 105.9% ICU Level of Service G
Analysis Period (min) 15
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 65
30th %ile Actuated Cycle: 65
10th %ile Actuated Cycle: 65
~ 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.
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
1: Holland Rd & Manning Bridge Rd 4/3/2008

Splits and Phases: 1: Holland Rd & Manning Bridge Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI ul iy ul % iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 200 175 0 150 500 500
Storage Lanes 2 1 1 1 0 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 095 100 100 095 100 1.00 1.00 100 0.95 0.95 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.970 0.950 0.950
Satd. Flow (prot) 3303 3343 1380 1583 3343 1553 0 1648 1524 1633 1633 1495
FIt Permitted 0.950 0.950 0.970 0.950 0.950
Satd. Flow (perm) 3303 3343 1380 1583 3343 1553 0 1648 1524 1633 1633 1495
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 193 6 124
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 35
Link Distance (ft) 2530 2740 227 1009
Travel Time (s) 38.3 41.5 5.2 19.7
Volume (vph) 86 1969 15 49 1670 320 13 8 97 421 0 441
Peak Hour Factor 079 079 079 090 090 090 079 079 079 076 0.76 0.76
Heavy Vehicles (%) 6% 8% 17% 14% 8% 4% 8% 18% 6% 5% 0% 8%
Adj. Flow (vph) 109 2492 19 54 1856 356 16 10 123 554 0 580
Lane Group Flow (vph) 109 2492 19 54 1856 356 0 26 123 277 277 580
Turn Type Prot Prot Prot Prot Split custom  Split custom
Protected Phases 5 2 2 1 6 6 3 3 3 4 4 4
Permitted Phases 1 5
Detector Phases 5 2 2 1 6 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 210 210 145 145 145 145 145 145
Total Split (s) 100 695 695 100 695 695 145 145 145 26.0 26.0 26.0
Total Split (%) 8.3% 57.9% 57.9% 8.3% 57.9% 57.9% 12.1% 12.1% 12.1% 21.7% 21.7% 21.7%
Maximum Green (s) 50 635 635 50 635 635 9.0 9.0 9.0 205 205 205
Yellow Time (s) 35 35 35 3.5 3.5 35 35 35 3.5 3.5 35 35
All-Red Time (s) 15 25 25 15 25 25 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes VYes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 170 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Max Max None Max Max None None None None None None
Act Effct Green (s) 6.0 675 675 6.0 655 655 106 154 22.0 22.0 28.0
Actuated g/C Ratio 005 056 056 0.05 055 0.55 0.09 0.13 0.18 0.18 0.23
v/c Ratio 066 132 0.02 0.69 1.02 0.38 0.18 062 093 093 131
Uniform Delay, d1 55,5 26.8 8.8 575 278 6.6 51.2 28.1 488 488 30.2
Control Delay 75.3 176.1 103 974 53.0 7.9 54.0 427 850 85.0 181.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 75.3 176.1 103 97.4 53.0 7.9 54.0 427 850 85.0 181.9
LOS E F B F D A D D F F F
Approach Delay 170.7 47.0 44.7 134.6

Approach LOS F D D F

90th %ile Green (s) 50 635 635 50 635 635 9.0 9.0 9.0 205 205 205
90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
70th %ile Green (s) 50 635 635 50 635 635 9.0 9.0 9.0 205 205 205
70th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
50th %ile Green (s) 50 635 635 50 635 635 9.0 9.0 9.0 205 205 205
50th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
30th %ile Green (s) 50 635 635 50 635 635 9.0 9.0 9.0 205 205 205
30th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
10th %ile Green (s) 50 735 735 0.0 635 635 9.0 9.0 9.0 205 205 205
10th %ile Term Code Max Hold Hold Skip MaxR MaxR Max Max Max Max Max Max
Stops (vph) 81 1517 6 44 1452 82 20 85 185 185 412
Fuel Used(gal) 4 135 0 3 95 13 0 1 7 7 23
CO Emissions (g/hr) 300 9405 31 226 6610 890 26 104 460 460 1583
NOx Emissions (g/hr) 58 1830 6 44 1286 173 5 20 90 90 308
VOC Emissions (g/hr) 70 2180 7 52 1532 206 6 24 107 107 367
Dilemma Vehicles (#) 0 62 0 0 66 0 0 0 0 8 0
Queue Length 50th (ft) 43 ~1340 5 42 ~769 61 19 59 224 224 ~518
Queue Length 95th (ft) 64 #1197 14 #110 #939 124 42 90 #297 #297 #560
Internal Link Dist (ft) 2450 2660 147 929

Turn Bay Length (ft) 200 100 200 175 150 500 500
Base Capacity (vph) 165 1881 779 78 1825 935 144 200 299 299 444
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 6 0 0 0 0 0
Reduced v/c Ratio 066 132 0.02 0.69 1.02 0.38 0.18 062 093 093 131

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.32

Intersection Signal Delay: 115.6

Intersection Capacity Utilization 91.0%

Analysis Period (min) 15

90th %ile Actuated Cycle: 120
70th %ile Actuated Cycle: 120
50th %ile Actuated Cycle: 120
30th %ile Actuated Cycle: 120
10th %ile Actuated Cycle: 120

~ 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.

Intersection LOS: F
ICU Level of Service E

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
2: Holland Rd & Kenyon Rd 4/3/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 50 75
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 095 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1583 1805 3312 3343 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1583 1805 3312 3343 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 37
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 6.7 8.4
Volume (vph) 67 10 4 2208 2011 78
Peak Hour Factor 0.76 0.76 093 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 9% 8% 0%
Adj. Flow (vph) 88 13 4 2374 2162 84
Lane Group Flow (vph) 88 13 4 2374 2162 84
Turn Type Perm  Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 4 2
Detector Phases 4 4 1 6 2 2
Minimum Initial (s) 7.0 7.0 5.0 15.0 15.0 15.0
Minimum Split (s) 120 120 10.0 21.0 210 210
Total Split (s) 15,0 150 10.0 1050 950 95.0
Total Split (%) 12.5% 12.5% 8.3% 87.5% 79.2% 79.2%
Maximum Green (S) 10.0 10.0 50 99.0 89.0 89.0
Yellow Time (s) 35 35 35 4.0 4.0 4.0
All-Red Time (s) 15 15 15 2.0 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 2.0 5.0 5.0 5.0
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 10.3 10.3 6.0 105.0 102.9 102.9
Actuated g/C Ratio 0.09 009 005 0.88 0.86 0.86
v/c Ratio 057 0.09 0.04 0.82 0.75 0.06
Uniform Delay, d1 54.0 0.0 58.0 4.2 6.2 1.3
Control Delay 64.8 23.8 555 7.8 35 1.2
Queue Delay 1.8 0.0 0.0 0.5 0.3 0.0
Total Delay 66.6 23.8 555 8.3 3.9 1.2
LOS E C E A A A
Approach Delay 61.0 8.4 3.8
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS E A A
90th %ile Green (s) 10.0 10.0 50 99.0 89.0 89.0
90th %ile Term Code Max Max Max Coord Coord Coord
70th %ile Green (s) 10.0 10.0 0.0 99.0 99.0 99.0
70th %ile Term Code Max Max Skip Coord Coord Coord
50th %ile Green (s) 10.0 10.0 0.0 99.0 99.0 99.0
50th %ile Term Code Max Max Skip Coord Coord Coord
30th %ile Green (s) 9.4 9.4 0.0 99.6 99.6 99.6
30th %ile Term Code Gap Gap Skip Coord Coord Coord
10th %ile Green (s) 0.0 0.0 0.0 114.0 114.0 114.0
10th %ile Term Code Skip Skip Skip Coord Coord Coord
Stops (vph) 63 5 6 1013 394 4
Fuel Used(gal) 2 0 0 93 14 0
CO Emissions (g/hr) 112 9 18 6531 950 24
NOx Emissions (g/hr) 22 2 4 1271 185 5
VOC Emissions (g/hr) 26 2 4 1514 220 6
Dilemma Vehicles (#) 0 0 0 76 91 0
Queue Length 50th (ft) 66 0 3 399 113 3
Queue Length 95th (ft) 101 15 15 512 127 m3
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 100 50 75
Base Capacity (vph) 165 157 90 2896 2867 1390
Starvation Cap Reductn 0 0 0 0 229 0
Spillback Cap Reductn 19 0 0 173 0 0
Storage Cap Reductn 0 0 11 0 0 5
Reduced v/c Ratio 0.60 0.08 0.05 0.87 0.82 0.06

Intersection Summary

Area Type:

Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 95 (79%), Referenced to phase 2:SWT and 6:NET, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Grove Ave & Holland Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
4: Manning Rd & Holland Rd

4/3/2008

Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L 41 LI
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Frt 0.874 0.999

Flt Protected 0.997 0.950

Satd. Flow (prot) 1585 0 3250 0 1736 3252
Flt Permitted 0.997 0.950

Satd. Flow (perm) 1585 0 3250 0 1736 3252
Right Turn on Red Yes Yes

Satd. Flow (RTOR) 74 1

Headway Factor 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 8.4 20.2
Volume (vph) 5 76 2511 15 103 2248
Peak Hour Factor 0.76 076 081 081 097 0.97
Heavy Vehicles (%) 40% 2% 11% 8% 4% 11%
Adj. Flow (vph) 7 100 3100 19 106 2318
Lane Group Flow (vph) 107 0 3119 0 106 2318
Turn Type Prot
Protected Phases 2 4 3 8
Permitted Phases

Detector Phases 2 4 3 8
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0
Total Split (s) 21.0 0.0 89.0 0.0 10.0 99.0
Total Split (%) 17.5% 0.0% 74.2% 0.0% 8.3% 82.5%
Maximum Green (S) 17.0 85.0 6.0 95.0
Yellow Time (s) 35 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Min None None None
Act Effct Green (s) 8.6 93.5 6.0 103.5
Actuated g/C Ratio 0.07 0.78 0.05 0.86
v/c Ratio 0.59 1.23 1.22 0.83
Uniform Delay, d1 16.3 13.3 57.0 3.9
Control Delay 23.5 1235 167.2 4.9
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 23.5 123.5 167.2 5.0
LOS C F F A
Approach Delay 23.5 1235 12.1
Approach LOS C F B
90th %ile Green (s) 13.4 88.6 6.0 98.6

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

4: Manning Rd & Holland Rd 4/3/2008
~ U » ~ L X

Lane Group NWL NWR NET NER SWL SWT
90th %ile Term Code Coord Max Max Max
70th %ile Green (s) 10.2 91.8 6.0 101.8
70th %ile Term Code Coord Max Max Max
50th %ile Green (s) 7.9 924.1 6.0 104.1
50th %ile Term Code Coord Max Max Max
30th %ile Green (s) 5.7 96.3 6.0 106.3
30th %ile Term Code Coord Max Max Max
10th %ile Green (s) 5.5 96.5 6.0 106.5
10th %ile Term Code Coord Max Max  Max
Stops (vph) 30 1899 75 424
Fuel Used(gal) 1 96 5 27
CO Emissions (g/hr) 62 6725 373 1888
NOx Emissions (g/hr) 12 1308 73 367
VOC Emissions (g/hr) 14 1559 86 438
Dilemma Vehicles (#) 0 85 0 120
Queue Length 50th (ft) 25 ~1574 ~100 152
Queue Length 95th (ft) 57 #1472 m#109 m167
Internal Link Dist (ft) 449 475 1255
Turn Bay Length (ft)

Base Capacity (vph) 288 2531 87 2804
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 28
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 1.23 1.22 0.84

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NWL and 6:, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.23
Intersection Signal Delay: 73.8 Intersection LOS: E
Intersection Capacity Utilization 90.6% 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.
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: 4: Manning Rd & Holland Rd
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
4/3/2008

5: Staley Dr & Holland Rd

hlR P BN N R R A U T St

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations % Ts b Ts LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 200 0 300 375 100 500
Storage Lanes 1 0 1 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 0.899 0.935 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 1674 0 1805 1776 0 1752 3282 1553 1805 3343 1615
Flt Permitted 0.703 0.302 0.950 0.950
Satd. Flow (perm) 1322 1674 0 574 1776 0 1752 3282 1553 1805 3343 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 73 27 29 291
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 45 45
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 20.2 18.2
Volume (vph) 178 52 108 53 37 29 83 2378 27 42 2187 279
Peak Hour Factor 0.77 077 077 093 093 093 092 092 092 096 096 0.96
Heavy Vehicles (%) 1% 0% 3% 0% 0% 0% 3% 10% 4% 0% 8% 0%
Adj. Flow (vph) 231 68 140 57 40 31 90 2585 29 44 2278 291
Lane Group Flow (vph) 231 208 0 57 71 0 90 2585 29 44 2278 291
Turn Type Perm Perm Prot Prot Prot Prot
Protected Phases 4 8 5 2 2 1 6 6
Permitted Phases 4 8
Detector Phases 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 10.0 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 150 15.0 15.0 15.0 100 210 210 100 210 210
Total Split (s) 22.0 22.0 00 220 220 00 11.0 880 880 100 87.0 87.0
Total Split (%) 18.3% 18.3% 0.0% 18.3% 18.3% 0.0% 9.2% 73.3% 73.3% 8.3% 72.5% 72.5%
Maximum Green (s) 17.0 17.0 17.0 17.0 6.0 820 820 50 81.0 81.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 15 15 15 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 18.0 18.0 18.0 18.0 70 86.0 86.0 6.0 83.0 83.0
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.06 0.72 0.72 0.05 0.69 0.69
v/c Ratio 1.17 0.66 0.66 0.25 0.88 1.10 0.03 0.49 0.99 0.24
Uniform Delay, d1 51.0 30.7 48.1 275 55.1 175 0.0 56,5 18.9 0.0
Control Delay 161.1 42.2 839 320 56.9 56.3 0.2 599 242 1.1
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
4/3/2008

5: Staley Dr & Holland Rd

AR VI T N N U T -V A S S
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 161.1 427 83.9 32.0 56.9 56.3 0.2 599 242 1.1
LOS F D F C E E A E C A
Approach Delay 105.0 55.1 55.7 22.2
Approach LOS F E E C
90th %ile Green (s) 17.0 17.0 17.0 17.0 6.0 82.0 820 5.0 81.0 81.0
90th %ile Term Code Max Max Max Max Max Coord Coord Max Coord Coord
70th %ile Green (s) 17.0 17.0 17.0 17.0 6.0 82.0 820 5.0 81.0 81.0
70th %ile Term Code Max Max Max Max Max Coord Coord Max Coord Coord
50th %ile Green (s) 17.0 17.0 17.0 17.0 6.0 82.0 820 5.0 81.0 81.0
50th %ile Term Code Max Max Max Max Max Coord Coord Max Coord Coord
30th %ile Green (s) 17.0 17.0 17.0 17.0 6.0 82.0 820 5.0 81.0 81.0
30th %ile Term Code Max Max Hold Hold Max Coord Coord Max Coord Coord
10th %ile Green (s) 17.0 17.0 17.0 17.0 6.0 92.0 92.0 0.0 81.0 81.0
10th %ile Term Code Max  Max Hold Hold Max Coord Coord Skip Coord Coord
Stops (vph) 143 100 46 37 67 1265 0 41 1718 13
Fuel Used(gal) 7 2 1 1 3 64 0 1 49 2
CO Emissions (g/hr) 489 158 100 68 176 4446 16 94 3439 168
NOXx Emissions (g/hr) 95 31 19 13 34 865 3 18 669 33
VOC Emissions (g/hr) 113 37 23 16 41 1030 4 22 797 39
Dilemma Vehicles (#) 0 0 0 0 0 111 0 0 98 0
Queue Length 50th (ft) ~213 99 42 30 69 ~1213 0 35 752 5
Queue Length 95th (ft) #296 144 #113 74 m58 m73 mO0 m35 m#843 m4
Internal Link Dist (ft) 183 569 1255 1121
Turn Bay Length (ft) 200 200 300 375 100 500
Base Capacity (vph) 198 313 86 289 102 2352 1121 90 2312 1207
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 11 0 0 0 0 11 0 0 8
Reduced v/c Ratio 1.17 0.69 0.66 0.25 0.88 1.10 0.03 049 0.99 0.24
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 91 (76%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.17
Intersection Signal Delay: 44.5

Intersection Capacity Utilization 97.2%

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.
m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: D
ICU Level of Service F

Baseline
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L 1 ol L ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 2 2 0 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1752 3282 3400 1538 3282 1568
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1752 3282 3400 1538 3282 1568
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 167 282
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 185 1963 527 132 1898 417
Peak Hour Factor 0.83 083 079 0.79 0.90 0.90
Heavy Vehicles (%) 3% 10% 3% 5% 10% 3%
Adj. Flow (vph) 223 2365 667 167 2109 463
Lane Group Flow (vph) 223 2365 667 167 2109 463
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 180 940 26.0 26.0 76.0 76.0
Total Split (%) 15.0% 78.3% 21.7% 21.7% 63.3% 63.3%
Maximum Green (S) 13.0 88.0 210 21.0 70.0 70.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 140 900 22.0 220 720 720
Actuated g/C Ratio 0.12 0.75 0.18 0.18 0.60 0.60
v/c Ratio 1.09 096 1.07 040 1.07 0.44
Uniform Delay, d1 53.0 13.4 49.0 0.0 24.0 4.4
Control Delay 139.3 25.3 103.0 9.3 485 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 139.3 25.3 103.0 9.3 485 0.9
LOS F C F A D A
Approach Delay 35.1 84.2 39.9
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
L Jd = N ) A
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS D F D
90th %ile Green (s) 13.0 88.0 210 21.0 70.0 70.0
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 13.0 88.0 210 21.0 70.0 70.0
70th %ile Term Code Max Coord Max Max Coord Coord
50th %ile Green (s) 13.0 88.0 210 21.0 70.0 70.0
50th %ile Term Code Max Coord Max Max Coord Coord
30th %ile Green (s) 13.0 88.0 210 21.0 70.0 70.0
30th %ile Term Code Max Coord Max Max Coord Coord
10th %ile Green (s) 13.0 88.0 210 21.0 70.0 70.0
10th %ile Term Code Max Coord Max Max Coord Coord
Stops (vph) 153 1521 459 17 1485 38
Fuel Used(gal) 9 49 18 1 52 4
CO Emissions (g/hr) 640 3444 1248 69 3635 266

NOx Emissions (g/hr) 124 670 243 13 707 52
VOC Emissions (g/hr) 148 798 289 16 842 62
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) ~195 743 ~295 0 ~946 16
Queue Length 95th (ft) #314 701 #331 38 m539 mil3

Internal Link Dist (ft) 357 562 1121

Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 204 2462 623 418 1969 1054
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 1 0 14
Reduced v/c Ratio 1.09 096 1.07 040 1.07 0.5

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 44.0 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
* User Entered Value
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-spotimp.sy7
6: Southwest Bypass & Holland Rd 4/3/2008
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TECHNICAL APPENDICES

APPENDIX F —2017 S1X LANE WIDENING SCENARIO AM & PM SYNCHRO
ANALYSES

Holland Road and Manning Bridge Road
Holland Road and Kenyon Road
Holland Road and Grove Avenue
Holland Road and Manning Road
Holland Road and Staley Drive
Holland Road and Rte 58 Bypass

i HOLLAND ROAD CORRIDOR STUDY



Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b s b T » i " 4 ol 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 300 300 200 100 500 400 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 091 100 097 091 100 095 095 100 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1805 4510 1615 2894 4287 1615 1372 1372 1442 3502 1900 1615
Flt Permitted 0.950 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1805 4510 1615 2894 4287 1615 1372 1372 1442 3502 1900 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 59 367 26
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 45 45 30 30

Link Distance (ft) 733 998 1253 904

Travel Time (s) 11.1 15.1 28.5 20.5
Volume (vph) 16 1629 177 572 1505 48 43 0 224 11 0 3
Peak Hour Factor 092 092 092 081 081 081 061 061 061 050 050 0.50
Heavy Vehicles (%) 0% 15% 0% 21% 21% 0% 25% 0% 12% 0% 0% 0%
Adj. Flow (vph) 17 1771 192 706 1858 59 70 0 367 22 0 6
Lane Group Flow (vph) 17 1771 192 706 1858 59 35 35 367 22 0 6
Turn Type Prot custom  Prot custom  Prot Free Prot custom
Protected Phases 5 2 2 1 6 6 3 8 7 4 4
Permitted Phases 3 7 Free 5
Detector Phases 5 2 2 1 6 6 3 8 7 4 4
Minimum Initial (s) 40 150 150 10.0 15.0 15.0 4.0 4.0 15,0 150 15.0
Minimum Split (s) 80 200 200 150 20.0 20.0 8.0 8.0 20.0 20.0 20.0
Total Split (s) 90 560 560 36.0 830 83.0 8.0 8.0 0.0 20.0 20.0 20.0
Total Split (%) 7.5% 46.7% 46.7% 30.0% 69.2% 69.2% 6.7% 6.7% 0.0% 16.7% 16.7% 16.7%
Maximum Green (s) 50 510 510 310 780 78.0 4.0 4.0 150 150 15.0
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 3.5 3.5 4.0 4.0 4.0
All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 0.5 0.5 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 50 639 743 338 98.8 106.8 8.0 7.2 120.0 16.0 18.0
Actuated g/C Ratio 0.04 053 062 028 082 089 0.07 006 1.00 0.13 0.15
v/c Ratio 023 0.74 0.18 087 053 004 038 043 0.25 0.05 0.02
Uniform Delay, d1 585 254 0.0 41.0 6.3 00 544 544 0.0 526 0.0
Control Delay 63.1 26.4 23 581 1.2 0.0 646 68.2 0.4 45.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Baseline
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 63.1 26.4 23 58.1 1.2 0.0 646 682 0.4 457 0.0
LOS E C A E A A E E A D A
Approach Delay 24.4 16.5 11.0
Approach LOS C B B
90th %ile Green (s) 50 51.0 510 31.0 780 78.0 4.0 4.0 15.0 150 15.0
90th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max
70th %ile Green (s) 50 51.0 510 31.0 780 780 24.0 4.0 15.0 0.0 0.0
70th %ile Term Code Max Coord Coord Max Coord Coord Hold Max Max Skip  Skip
50th %ile Green (s) 0.0 625 625 39.5 107.0 107.0 4.0 4.0 0.0 0.0 0.0
50th %ile Term Code Skip Coord Coord Gap Coord Coord Max Max Skip Skip  Skip
30th %ile Green (s) 0.0 686 686 334 107.0 107.0 4.0 4.0 0.0 0.0 0.0
30th %ile Term Code Skip Coord Coord Gap Coord Coord Max Max Skip Skip  Skip
10th %ile Green (s) 0.0 81.3 81.3 28.7 115.0 115.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Skip Coord Coord Gap Coord Coord Skip  Skip Skip Skip  Skip
Stops (vph) 18 1216 12 510 58 0 16 16 0 11 0
Fuel Used(gal) 1 32 1 26 36 1 1 1 2 0 0
CO Emissions (g/hr) 35 2210 75 1832 2485 77 40 41 154 17 1
NOx Emissions (g/hr) 7 430 15 356 484 15 8 8 30 3 0
VOC Emissions (g/hr) 8 512 17 425 576 18 9 9 36 4 0
Dilemma Vehicles (#) 0 67 0 0 41 0 0 0 0 0 0
Queue Length 50th (ft) 13 374 0 257 7 0 28 28 0 7 0
Queue Length 95th (ft) 38 534 37 m252 41 m0  #52  #52 0 11 0
Internal Link Dist (ft) 653 918 1173 824
Turn Bay Length (ft) 250 300 300 200 100 500 400
Base Capacity (vph) 75 2401 1073 825 3529 1444 92 82 1442 467 264
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 51 0 99 0 0 0 0 0 0
Reduced v/c Ratio 023 074 019 086 054 004 038 043 025 0.05 0.02
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120
Offset: 77 (64%), Referenced to phase 2:EBT, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 19.2
Intersection Capacity Utilization 70.3%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

# 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.

Baseline
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
1: Holland Rd & Manning Bridge Rd 4/3/2008
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 i e 3 i N 4 ol 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 100 200 300 0 150 300 200
Storage Lanes 2 1 1 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 091 100 100 091 100 1.00 1.00 100 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3242 4590 1417 1583 4359 1538 1262 1681 1369 3183 1218 1252
FIt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3242 4590 1417 1583 4359 1538 1262 1681 1369 3183 1218 1252
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 52 496 18 18
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 30

Link Distance (ft) 2530 2740 227 1009

Travel Time (s) 38.3 41.5 5.2 22.9
Volume (vph) 330 1396 92 155 1855 864 35 39 120 274 33 80
Peak Hour Factor 097 097 097 073 073 073 0.67 067 067 069 0.69 0.69
Heavy Vehicles (%) 8% 13% 14% 14% 19% 5% 43% 13% 18% 10% 56% 29%
Adj. Flow (vph) 340 1439 95 212 2541 1184 52 58 179 397 48 116
Lane Group Flow (vph) 340 1439 95 212 2541 1184 52 58 179 397 48 116
Turn Type Prot Prot Prot Free Split custom  Split custom
Protected Phases 5 2 2 1 6 3 3 3 4 4 4
Permitted Phases Free 1 5
Detector Phases 5 2 2 1 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 4.0 4.0 4.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 21.0 8.0 8.0 8.0 145 145 145
Total Split (s) 170 618 61.8 300 748 0.0 9.0 9.0 9.0 19.2 19.2 192
Total Split (%) 14.2% 51.5% 51.5% 25.0% 62.3% 0.0% 7.5% 7.5% 7.5% 16.0% 16.0% 16.0%
Maximum Green (s) 120 558 558 25.0 68.8 5.0 5.0 5.0 13.7 13.7 137
Yellow Time (s) 35 35 35 3.5 3.5 35 35 3.5 3.5 3.5 35
All-Red Time (s) 15 25 25 15 25 0.5 0.5 0.5 2.0 2.0 2.0
Lead/Lag Lag Lead Lead Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 3.0 3.0 3.0 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 3.0 3.0 3.0 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max C-Max None Max None None None None None None
Act Effct Green (s) 13.0 578 57.8 26.0 70.8 120.0 5.0 50 350 152 152 28.2
Actuated g/C Ratio 0.11 048 048 022 059 100 0.04 0.04 029 0.13 0.13 0.24
v/c Ratio 097 065 013 062 099 077 098 083 043 099 031 0.38
Uniform Delay, d1 53.3 235 75 425 24.2 0.0 575 571 30.7 523 476 244
Control Delay 86.5 11.3 26 457 375 49 176.3 1243 34.8 93.8 538 285
Queue Delay 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 86.5 11.3 26 457 411 49 176.3 1243 348 938 538 285
LOS F B A D D A F F C F D C
Approach Delay 24.5 30.5 78.2 76.9

Approach LOS C C E E

90th %ile Green (s) 120 558 558 25.0 68.8 5.0 5.0 50 13.7 13.7 13.7
90th %ile Term Code Max Coord Coord Max Coord Max Max Max Max Max Max
70th %ile Green (s) 120 558 558 25.0 68.8 5.0 5.0 50 13.7 13.7 13.7
70th %ile Term Code Max Coord Coord Hold Coord Max Max Max Max Max Max
50th %ile Green (s) 120 558 558 25.0 68.8 5.0 5.0 50 13.7 13.7 13.7
50th %ile Term Code Max Coord Coord Hold Coord Max Max Max Max Max Max
30th %ile Green (s) 120 558 558 25.0 68.8 5.0 5.0 50 13.7 13.7 13.7
30th %ile Term Code Max Coord Coord Hold Coord Max Max Max Max Max Max
10th %ile Green (S) 120 558 558 25.0 68.8 5.0 5.0 50 13.7 13.7 13.7
10th %ile Term Code Max Coord Coord Hold Coord Max Max Max Max Max Max
Stops (vph) 302 503 6 134 1440 44 26 32 86 243 30 54
Fuel Used(gal) 17 41 2 9 97 32 1 1 2 9 1 1
CO Emissions (g/hr) 1197 2896 156 597 6781 2213 102 86 107 610 55 97
NOx Emissions (g/hr) 233 564 30 116 1319 431 20 17 21 119 11 19
VOC Emissions (g/hr) 277 671 36 138 1572 513 24 20 25 141 13 23
Dilemma Vehicles (#) 0 87 0 0 93 0 0 0 0 0 0 0
Queue Length 50th (ft) 144 65 1 140 579 2 41 46 101 160 34 54
Queue Length 95th (ft) #238 106 m3 174 350 0O #83 #81 117 160 56 73
Internal Link Dist (ft) 2450 2660 147 929

Turn Bay Length (ft) 250 100 200 300 150 300 200
Base Capacity (vph) 351 2211 709 343 2572 1538 53 70 412 403 154 308
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 43 0 0 0 0 0 0 0
Reduced v/c Ratio 097 065 0.13 062 100 0.7/ 098 083 043 099 0.31 0.38

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 53 (44%), Referenced to phase 2:EBT, Start of Yellow

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99
Intersection Signal Delay: 34.8

Intersection Capacity Utilization 69.7%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service C

# 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.

Baseline
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
2: Holland Rd & Kenyon Rd 4/3/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations L %A 444 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 100 75
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 091 091 1.00
Frt 0.977 0.850
Flt Protected 0.960 0.950
Satd. Flow (prot) 1724 0 1626 4631 4510 1538
Flt Permitted 0.960 0.950
Satd. Flow (perm) 1724 0 1626 4631 4510 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 7 11
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 6.7 8.4
Volume (vph) 112 23 10 1866 2599 22
Peak Hour Factor 097 097 091 091 0.86 0.86
Heavy Vehicles (%) 2% 10% 11% 12% 15% 5%
Adj. Flow (vph) 115 24 11 2051 3022 26
Lane Group Flow (vph) 139 0 11 2051 3022 26
Turn Type Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 2
Detector Phases 4 1 6 2 2
Minimum Initial (s) 7.0 50 15.0 15.0 15.0
Minimum Split (s) 12.0 100 210 21.0 21.0
Total Split (s) 17.0 0.0 10.0 103.0 93.0 93.0
Total Split (%) 14.2% 0.0% 8.3% 85.8% 77.5% 77.5%
Maximum Green (S) 12.0 50 97.0 87.0 87.0
Yellow Time (s) 35 3.5 4.0 4.0 4.0
All-Red Time (s) 15 15 2.0 2.0 2.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 2.0 5.0 5.0 5.0
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 12.4 6.0 99.6 97.6 97.6
Actuated g/C Ratio 0.10 0.05 0.83 0.81 0.81
v/c Ratio 0.75 0.14 053 0.82 0.02
Uniform Delay, d1 49.6 58.5 3.1 8.8 1.7
Control Delay 70.6 56.5 0.7 3.1 0.9
Queue Delay 0.0 0.0 0.0 0.5 0.0
Total Delay 70.6 56.5 0.7 3.6 0.9
LOS E E A A A
Approach Delay 70.6 1.0 3.6

Baseline
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS E A A
90th %ile Green (s) 12.0 50 97.0 87.0 87.0
90th %ile Term Code Max Max Coord Coord Coord
70th %ile Green (s) 12.0 0.0 970 970 97.0
70th %ile Term Code Max Skip Coord Coord Coord
50th %ile Green (s) 12.0 0.0 97.0 97.0 97.0
50th %ile Term Code Max Skip Coord Coord Coord
30th %ile Green (s) 12.0 0.0 97.0 97.0 97.0
30th %ile Term Code Max Skip Coord Coord Coord
10th %ile Green (s) 9.2 0.0 99.8 99.8 99.8
10th %ile Term Code Gap Skip Coord Coord Coord
Stops (vph) 118 12 74 521 1
Fuel Used(gal) 3 1 67 17 0
CO Emissions (g/hr) 234 43 4651 1221 7
NOx Emissions (g/hr) 46 8 905 238 1
VOC Emissions (g/hr) 54 10 1078 283 2
Dilemma Vehicles (#) 0 0 11 46 0
Queue Length 50th (ft) 100 9 9 1 1
Queue Length 95th (ft) #196 ml3 ml0 91 m1l
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 100 75
Base Capacity (vph) 193 81 3843 3667 1253
Starvation Cap Reductn 0 0 0 256 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 12
Reduced v/c Ratio 0.72 0.14 053 0.89 0.02

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 28 (23%), Referenced to phase 2:SWT and 6:NET, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 4.4 Intersection LOS: A

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.

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Grove Ave & Holland Rd
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Baseline Synchro 6 Report
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

4: Manning Rd & Holland Rd 4/3/2008
~ U » ~ L X
Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L +41» %N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 150
Storage Lanes 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 100 1.00 091 091 1.00 0.91
Frt 0.873
Flt Protected 0.997 0.950
Satd. Flow (prot) 1596 0 4511 0 1687 4472
Flt Permitted 0.997 0.950
Satd. Flow (perm) 1596 0 4511 0 1687 4472
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 80
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 8.4 20.2
Volume (vph) 8 123 1989 2 17 2642
Peak Hour Factor 096 096 095 095 0.82 0.82
Heavy Vehicles (%) 13% 3% 15% 0% 7% 16%
Adj. Flow (vph) 8 128 2094 2 21 3222
Lane Group Flow (vph) 136 0 2096 0 21 3222
Turn Type Prot
Protected Phases 4 2 1 6
Permitted Phases
Detector Phases 4 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0
Total Split (s) 20.0 0.0 91.0 0.0 9.0 100.0
Total Split (%) 16.7% 0.0% 75.8% 0.0% 7.5% 83.3%
Maximum Green (S) 16.0 87.0 50 96.0
Yellow Time (s) 35 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max
Walk Time (s) 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 10.1 97.8 6.3 101.9
Actuated g/C Ratio 0.08 0.82 0.05 0.85
v/c Ratio 0.65 0.57 0.24 0.85
Uniform Delay, d1 21.5 4.7 58.1 4.9
Control Delay 28.7 2.0 69.4 5.9
Queue Delay 0.0 0.1 0.0 0.1
Baseline Synchro 6 Report
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

4: Manning Rd & Holland Rd

4/3/2008

—~ 0 » ~ L ¥

Lane Group NWL NWR NET NER SWL SWT
Total Delay 28.8 2.1 69.4 6.0
LOS C A E A
Approach Delay 28.8 2.1 6.4
Approach LOS C A A
90th %ile Green (s) 16.0 87.0 50 96.0
90th %ile Term Code Max Coord Max Coord
70th %ile Green (s) 12.2 87.9 7.9 99.8
70th %ile Term Code Gap Coord Gap Coord
50th %ile Green (s) 9.7 102.3 0.0 102.3
50th %ile Term Code Gap Coord Skip Coord
30th %ile Green (s) 7.1 104.9 0.0 104.9
30th %ile Term Code Gap Coord Skip Coord
10th %ile Green (s) 5.5 106.5 0.0 106.5
10th %ile Term Code Gap Coord Skip Coord
Stops (vph) 56 179 17 809
Fuel Used(gal) 2 10 1 36
CO Emissions (g/hr) 113 713 42 2525
NOXx Emissions (g/hr) 22 139 8 491
VOC Emissions (g/hr) 26 165 10 585
Dilemma Vehicles (#) 0 58 0 65
Queue Length 50th (ft) 42 36 17 100
Queue Length 95th (ft) 104 77 m35 95
Internal Link Dist (ft) 449 475 1255
Turn Bay Length (ft) 150

Base Capacity (vph) 282 3673 88 3797
Starvation Cap Reductn 0 341 0 0
Spillback Cap Reductn 1 0 0 54
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.48 0.63 0.24 0.86

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 31 (26%), Referenced to phase 2:NET and 6:SWT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 5.3 Intersection LOS: A
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Baseline
Hampton Roads Planning District Commission
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

4: Manning Rd & Holland Rd

4/3/2008

Splits and Phases: 4: Manning Rd & Holland Rd
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
4/3/2008

5: Staley Dr & Holland Rd

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations N Ts b Ts %N 44 ul %N 44 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 100 0 300 375 300 500
Storage Lanes 2 0 1 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 100 100 100 100 100 100 091 100 1.00 091 1.00
Frt 0.897 0.885 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1704 0 1752 1682 0 1805 4510 1538 1687 4472 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1704 0 1752 1682 0 1805 4510 1538 1687 4472 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 72 27 124
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 45 45
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 20.2 18.2
Volume (vph) 74 13 28 73 21 70 53 2919 25 33 1494 109
Peak Hour Factor 075 075 075 056 056 056 091 091 091 0.88 0.88 0.88
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0% 0% 15% 5% 7% 16% 2%
Adj. Flow (vph) 99 17 37 130 38 125 58 3208 27 38 1698 124
Lane Group Flow (vph) 99 54 0 130 163 0 58 3208 27 38 1698 124
Turn Type Prot Prot Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 2 1 6 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 2 1 6 6
Minimum Initial (s) 40 10.0 40 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 8.0 15.0 8.0 15.0 100 210 210 100 210 210
Total Split (s) 9.0 15.0 0.0 13.0 19.0 0.0 13.0 820 820 100 79.0 79.0
Total Split (%) 7.5% 12.5% 0.0% 10.8% 15.8% 0.0% 10.8% 68.3% 68.3% 8.3% 65.8% 65.8%
Maximum Green (s) 50 10.0 9.0 14.0 80 76.0 76.0 50 73.0 73.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 0.5 15 0.5 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lead Lead Lag Lag Llag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 50 11.0 11.2 142 84 828 828 6.0 784 784
Actuated g/C Ratio 0.04 0.09 0.09 0.12 0.07 069 069 0.05 0.65 0.65
v/c Ratio 0.69 0.28 0.80 0.62 046 1.03 0.03 045 058 0.12
Uniform Delay, d1 56.7 16.3 53.3 27.1 53.6 20.1 00 573 134 0.0
Control Delay 812 27.2 87.1 373 56.6 39.7 30 640 114 1.0
Queue Delay 0.0 0.0 0.0 148 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
4/3/2008

5: Staley Dr & Holland Rd

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 812 27.2 87.1 521 56.6 39.7 30 640 114 1.0
LOS F C F D E D A E B A
Approach Delay 62.2 67.6 39.7 11.8
Approach LOS E E D B

90th %ile Green (s) 50 10.0 9.0 14.0 80 76.0 76.0 50 73.0 73.0
90th %ile Term Code Max Max Max  Max Max Coord Coord Max Coord Coord
70th %ile Green (s) 50 10.0 9.0 14.0 80 76.0 76.0 50 73.0 73.0
70th %ile Term Code Max Max Max  Max Max Coord Coord Max Coord Coord
50th %ile Green (s) 50 10.0 9.0 14.0 80 76.0 76.0 50 73.0 73.0
50th %ile Term Code Max Max Max Hold Max Coord Coord Max Coord Coord
30th %ile Green (s) 50 10.0 9.0 14.0 80 86.0 86.0 0.0 73.0 73.0
30th %ile Term Code Max  Max Max Hold Hold Coord Coord Skip Coord Coord
10th %ile Green (s) 5.0 0.0 20.0 10.0 0.0 90.0 90.0 0.0 90.0 90.0
10th %ile Term Code Max  Skip Hold Min Skip Coord Coord Skip Coord Coord
Stops (vph) 68 17 59 49 49 1737 6 32 785 10
Fuel Used(gal) 2 0 2 1 2 70 0 1 25 1
CO Emissions (g/hr) 122 28 139 99 117 4926 21 76 1739 70
NOx Emissions (g/hr) 24 5 27 19 23 958 4 15 338 14
VOC Emissions (g/hr) 28 6 32 23 27 1142 5 18 403 16
Dilemma Vehicles (#) 0 0 0 0 0 116 0 0 53 0
Queue Length 50th (ft) 39 12 102 66 42 ~1020 0 28 268 6
Queue Length 95th (ft) 57 39 102 61 m80 #1106 m5 m40 297 m8
Internal Link Dist (ft) 183 569 1255 1121

Turn Bay Length (ft) 150 100 300 375 300 500
Base Capacity (vph) 143 190 163 273 135 3112 1069 84 2922 1077
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 90 0 0 44 0 0 19
Reduced v/c Ratio 0.69 0.28 0.80 0.89 043 1.03 0.03 045 058 0.12
Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 8 (7%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 32.5
Intersection Capacity Utilization 73.8%

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.

m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: C
ICU Level of Service D

Baseline

Hampton Roads Planning District Commission
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
5: Staley Dr & Holland Rd 4/3/2008

Splits and Phases: 5: Staley Dr & Holland Rd

Synchro 6 Report

Baseline
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L o U 1 ol ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 3 2 0 3 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1687 4709 3242 1524 4709 1509
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1687 4709 3242 1524 4709 1509
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 204 425
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 96 2107 363 192 1631 391
Peak Hour Factor 092 092 079 0.79 0.92 0.92
Heavy Vehicles (%) 7% 15% 8% 6% 15% 7%
Adj. Flow (vph) 104 2290 459 243 1773 425
Lane Group Flow (vph) 104 2290 459 243 1773 425
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 11.0 440 16.0 16.0 33.0 33.0
Total Split (%) 18.3% 73.3% 26.7% 26.7% 55.0% 55.0%
Maximum Green (S) 6.0 38.0 11.0 110 270 27.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 6.9 403 118 118 314 314
Actuated g/C Ratio 0.12 067 020 0.20 0.52 0.52
v/c Ratio 054 073 072 052 072 043
Uniform Delay, d1 26.1 6.4 225 32 117 0.0
Control Delay 35.9 8.1 296 100 118 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.9 8.1 296 100 118 2.9
LOS D A C B B A
Approach Delay 9.3 22.9 10.0
Baseline Synchro 6 Report
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
L Jd = N ) A~
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS A C B
90th %ile Green (s) 6.0 380 110 11.0 27.0 27.0
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 6.0 380 110 11.0 27.0 27.0
70th %ile Term Code Max Coord Max Max Coord Coord
50th %ile Green (s) 6.0 380 110 11.0 27.0 27.0
50th %ile Term Code Max Coord Max Max Coord Coord
30th %ile Green (s) 6.0 380 110 11.0 27.0 27.0
30th %ile Term Code Max Coord Max Max Coord Coord
10th %ile Green (s) 0.0 39.2 9.8 9.8 39.2 39.2
10th %ile Term Code Skip Coord Gap Gap Coord Coord
Stops (vph) 87 1205 322 48 1166 79
Fuel Used(gal) 3 36 7 2 31 4
CO Emissions (g/hr) 203 2522 485 119 2175 298
NOx Emissions (g/hr) 39 491 94 23 423 58
VOC Emissions (g/hr) 47 584 112 28 504 69
Dilemma Vehicles (#) 0 0 0 0 0 0

Queue Length 50th (fty 36 152 80 12 261 39
Queue Length 95th (ft) #88 200 105 47 m251 m37

Internal Link Dist (ft) 357 562 1121

Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 197 3158 648 468 2468 993
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 18
Reduced v/c Ratio 053 073 071 052 0.72 044

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 11.4 Intersection LOS: B

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15

* User Entered Value

# 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.

Baseline Synchro 6 Report
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Lanes, Volume& TTRIANS\STUDIES\Holland Rd\traffic\Holland-AM2017-6laneCHANSPLIT.sy7
6: Southwest Bypass & Holland Rd 4/3/2008

Splits and Phases:  6: Southwest Bypass & Holland Rd

2 o

Synchro 6 Report

Baseline
Page 17

Hampton Roads Planning District Commission



Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

1: Holland Rd & Manning Bridge Rd 4/7/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b s b T » i " 4 ol 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 300 300 200 100 500 400 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 15 15 9
Lane Util. Factor 1.00 091 100 097 091 100 095 095 100 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 4759 1615 3335 4673 1615 1573 1573 1538 3502 1900 1615
Flt Permitted 0.950 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1805 4759 1615 3335 4673 1615 1573 1573 1538 3502 1900 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 55 19 438 23
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 60 60 30 30
Link Distance (ft) 733 998 1253 1036
Travel Time (s) 8.3 11.3 28.5 23.5
Volume (vph) 5 1734 52 232 1883 18 152 0 572 33 0 11
Peak Hour Factor 094 094 094 090 090 090 032 032 032 050 050 0.50
Heavy Vehicles (%) 0% 9% 0% 5% 11% 0% 9% 0% 5% 0% 0% 0%
Adj. Flow (vph) 5 1845 55 258 2092 20 475 0 1788 66 0 22
Lane Group Flow (vph) 5 1845 55 258 2092 20 238 237 1788 66 0 22
Turn Type Prot custom  Prot custom  Prot Free Prot custom
Protected Phases 5 2 2 1 6 6 3 8 7 4 4
Permitted Phases 3 7 Free 5
Detector Phases 5 2 2 1 6 6 3 8 7 4 4
Minimum Initial (s) 40 150 150 10.0 15.0 15.0 40 15.0 4.0 4.0 4.0
Minimum Split (s) 80 200 200 150 20.0 20.0 8.0 20.0 8.0 9.0 9.0
Total Split (s) 80 550 550 170 640 64.0 29.0 29.0 0.0 9.0 9.0 9.0
Total Split (%) 7.3% 50.0% 50.0% 15.5% 58.2% 58.2% 26.4% 26.4% 0.0% 8.2% 8.2% 8.2%
Maximum Green (s) 40 500 500 120 59.0 59.0 250 24.0 5.0 4.0 4.0
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 3.5 4.0 3.5 4.0 4.0
All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 0.5 1.0 0.5 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 40 514 857 126 664 728 30.3 30.3 110.0 5.0 6.8
Actuated g/C Ratio 0.04 047 078 0.11 060 066 0.28 0.28 1.00 0.05 0.06
v/c Ratio 0.08 083 004 068 074 002 055 055 116 042 0.18
Uniform Delay, d1 54.4 28.2 00 46.7 204 04 340 340 0.0 520 0.0
Control Delay 53.8 29.7 1.2 55.0 9.6 0.3 410 410 883 59.2 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

1: Holland Rd & Manning Bridge Rd 4/7/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 53.8 29.7 1.2 55.0 9.6 03 411 411 883 59.2 15.8
LOS D C A D A A D D F E B
Approach Delay 28.9 14.4 78.4
Approach LOS C B E
90th %ile Green (s) 40 500 50.0 12.0 59.0 59.0 25.0 24.0 5.0 4.0 4.0
90th %ile Term Code Max Coord Coord Max Coord Coord Max Max Max Max Max
70th %ile Green (s) 0.0 50.0 50.0 12.0 67.0 67.0 247 24.0 5.0 4.3 4.3
70th %ile Term Code Skip Coord Coord Max Coord Coord Gap Max Max Max Max
50th %ile Green (s) 0.0 50.0 50.0 12.0 67.0 67.0 34.0 24.0 5.0 0.0 0.0
50th %ile Term Code Skip Coord Coord Max Coord Coord Hold Max Max Skip  Skip
30th %ile Green (s) 0.0 50.0 50.0 12.0 67.0 67.0 34.0 24.0 5.0 0.0 0.0
30th %ile Term Code Skip Coord Coord Max Coord Coord Hold Max Max Skip  Skip
10th %ile Green (s) 0.0 520 520 10.0 670 670 34.0 33.0 0.0 0.0 0.0
10th %ile Term Code Skip Coord Coord Min Coord Coord Hold Max Skip Skip  Skip
Stops (vph) 7 1460 4 202 1347 1 65 65 20 31 4
Fuel Used(gal) 0 51 0 12 76 0 2 2 16 1 0
CO Emissions (g/hr) 16 3564 24 864 5343 30 121 121 1117 58 10
NOx Emissions (g/hr) 3 693 5 168 1040 6 24 24 217 11 2
VOC Emissions (g/hr) 4 826 6 200 1238 7 28 28 259 14 2
Dilemma Vehicles (#) 0 79 0 0 51 0 0 0 0 0 0
Queue Length 50th (ft) 4 406 0 80 285 1 143 143 ~368 23 0
Queue Length 95th (ft) 16 475 10 m97 m450 ml 76 76 0 25 4
Internal Link Dist (ft) 653 918 1173 956
Turn Bay Length (ft) 250 300 300 200 100 500 400
Base Capacity (vph) 66 2223 1271 394 2821 1075 435 434 1538 159 121
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 38 0 0 53 13 13 0 0 0
Reduced v/c Ratio 0.08 083 0.04 065 074 002 056 056 1.16 0.42 0.18
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110
Offset: 103 (94%), Referenced to phase 2:EBT, Start of Yellow

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.16

Intersection Signal Delay: 40.9
Intersection Capacity Utilization 64.3%

Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: D
ICU Level of Service C

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7
1: Holland Rd & Manning Bridge Rd 4/7/2008

Splits and Phases: 1: Holland Rd & Manning Bridge Rd
o ol = o
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

2: Holland Rd & Kenyon Rd 4/7/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 i e 3 i N 4 ol 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 200 300 0 150 300 200
Storage Lanes 2 1 1 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 091 100 100 091 100 1.00 1.00 100 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3303 4803 1380 1583 4803 1553 1671 1610 1524 3335 1900 1495
FIt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3303 4803 1380 1583 4803 1553 1671 1610 1524 3335 1900 1495
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 223 12 153
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 60 60 30 35

Link Distance (ft) 2530 2740 227 1009

Travel Time (s) 28.8 31.1 5.2 19.7
Volume (vph) 86 1969 15 49 1670 320 13 8 97 421 2 441
Peak Hour Factor 079 079 079 090 090 090 079 079 079 076 0.76 0.76
Heavy Vehicles (%) 6% 8% 17% 14% 8% 4% 8% 18% 6% 5% 0% 8%
Adj. Flow (vph) 109 2492 19 54 1856 356 16 10 123 554 3 580
Lane Group Flow (vph) 109 2492 19 54 1856 356 16 10 123 554 3 580
Turn Type Prot Prot Prot Free Split custom  Split custom
Protected Phases 5 2 2 1 6 3 3 3 4 4 4
Permitted Phases Free 1 5
Detector Phases 5 2 2 1 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 21.0 145 145 145 145 145 145
Total Split (s) 11.0 575 575 100 56.5 00 145 145 145 28.0 280 28.0
Total Split (%) 10.0% 52.3% 52.3% 9.1% 51.4% 0.0% 13.2% 13.2% 13.2% 25.5% 25.5% 25.5%
Maximum Green (s) 6.0 515 515 5.0 505 9.0 9.0 9.0 225 225 225
Yellow Time (s) 35 35 35 3.5 3.5 35 35 3.5 3.5 3.5 35
All-Red Time (s) 15 25 25 15 25 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead Lead Lead Lag Lag Llag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Act Effct Green (s) 7.0 555 555 6.1 525 1100 105 105 153 240 24.0 31.0
Actuated g/C Ratio 0.06 050 050 0.06 048 100 0.10 0.10 0.14 022 0.22 0.28
v/c Ratio 052 103 0.03 063 081 023 0.10 0.06 055 0.76 0.01 1.09
Uniform Delay, d1 499 27.8 89 519 245 0.0 454 453 218 403 337 184
Control Delay 65.4 35.6 47 678 17.4 0.3 472 465 349 481 340 87.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Baseline
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

2: Holland Rd & Kenyon Rd 4/7/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 65.4 35.6 47 678 17.4 03 472 465 349 481 340 87.8
LOS E D A E B A D D C D C F
Approach Delay 36.6 15.9 37.0 68.3
Approach LOS D B D E
90th %ile Green (s) 6.0 515 515 5.0 505 9.0 9.0 9.0 225 225 225
90th %ile Term Code Max Coord Coord Max Coord Max Max Max Max Max Max
70th %ile Green (s) 6.0 515 515 5.0 505 9.0 9.0 9.0 225 225 225
70th %ile Term Code Max Coord Coord Max Coord Max Max Max Max Max Max
50th %ile Green (s) 6.0 515 515 5.0 505 9.0 9.0 9.0 225 225 225
50th %ile Term Code Max Coord Coord Max Coord Max Max Max Max Max Max
30th %ile Green (s) 6.0 515 515 5.0 505 9.0 9.0 9.0 225 225 225
30th %ile Term Code Max Coord Coord Max Coord Max Max Max Max Max Max
10th %ile Green (s) 6.0 615 615 0.0 505 9.0 9.0 9.0 225 225 225
10th %ile Term Code Max Coord Coord Skip Coord Max Max Max Max Max Max
Stops (vph) 80 1623 2 43 837 0 14 9 84 386 2 273
Fuel Used(gal) 5 95 0 3 83 11 0 0 1 10 0 13
CO Emissions (g/hr) 341 6648 28 233 5782 782 16 10 93 706 3 919
NOx Emissions (g/hr) 66 1294 5 45 1125 152 3 2 18 137 1 179
VOC Emissions (g/hr) 79 1541 6 54 1340 181 4 2 21 164 1 213
Dilemma Vehicles (#) 0 54 0 0 110 0 0 0 0 0 0 0
Queue Length 50th (ft) 39 ~716 1 36 188 0 11 7 46 190 2 -~308
Queue Length 95th (ff) m41 m373 ml m#76 231 0 29 21 72 205 8 #357
Internal Link Dist (ft) 2450 2660 147 929
Turn Bay Length (ft) 200 100 200 300 150 300 200
Base Capacity (vph) 210 2423 700 86 2292 1553 160 154 222 728 415 531
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 052 103 0.03 063 081 023 0.10 0.06 055 076 0.01 1.09
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110
Offset: 32 (29%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 34.9
Intersection Capacity Utilization 77.1%

Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

Intersection LOS: C
ICU Level of Service D

# 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.

Baseline
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

2: Holland Rd & Kenyon Rd

4/7/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd

Baseline
Hampton Roads Planning District Commission
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

3: Grove Ave & Holland Rd 4/7/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations L %A 444 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 100 75
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 091 091 1.00
Frt 0.983 0.850
Flt Protected 0.958 0.950
Satd. Flow (prot) 1785 0 1805 4759 4803 1615
Flt Permitted 0.958 0.950
Satd. Flow (perm) 1785 0 1805 4759 4803 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 6 35
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 60 60
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 5.0 6.3
Volume (vph) 67 10 4 2208 2011 78
Peak Hour Factor 0.76 0.76 093 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 9% 8% 0%
Adj. Flow (vph) 88 13 4 2374 2162 84
Lane Group Flow (vph) 101 0 4 2374 2162 84
Turn Type Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 2
Detector Phases 4 1 6 2 2
Minimum Initial (s) 7.0 50 15.0 15.0 15.0
Minimum Split (s) 12.0 100 210 21.0 21.0
Total Split (s) 23.0 0.0 170 87.0 70.0 70.0
Total Split (%) 20.9% 0.0% 15.5% 79.1% 63.6% 63.6%
Maximum Green (S) 18.0 12.0 81.0 64.0 64.0
Yellow Time (s) 35 3.5 4.0 4.0 4.0
All-Red Time (s) 15 15 2.0 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 2.0 5.0 5.0 5.0
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 12.1 6.2 899 87.8 878
Actuated g/C Ratio 0.11 0.06 0.82 0.80 0.80
v/c Ratio 0.50 0.04 061 056 0.06
Uniform Delay, d1 43.3 53.0 3.7 5.7 1.9
Control Delay 45.3 53.2 2.8 2.6 1.4
Queue Delay 0.0 0.0 0.0 0.1 0.0
Total Delay 45.3 53.2 2.8 2.7 1.4
LOS D D A A A
Approach Delay 45.3 2.9 2.7
Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

3: Grove Ave & Holland Rd 4/7/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS D A A
90th %ile Green (s) 15.4 56 836 73.0 73.0
90th %ile Term Code Gap Gap Coord Coord Coord
70th %ile Green (s) 12.8 0.0 86.2 86.2 86.2
70th %ile Term Code Gap Skip Coord Coord Coord
50th %ile Green (s) 11.0 0.0 880 880 88.0
50th %ile Term Code Gap Skip Coord Coord Coord
30th %ile Green (s) 9.2 0.0 898 89.8 89.8
30th %ile Term Code Gap Skip Coord Coord Coord
10th %ile Green (s) 7.0 0.0 920 920 92.0
10th %ile Term Code Min Skip Coord Coord Coord
Stops (vph) 66 7 392 212 4
Fuel Used(gal) 2 0 87 13 0
CO Emissions (g/hr) 105 24 6080 908 27
NOx Emissions (g/hr) 20 5 1183 177 5
VOC Emissions (g/hr) 24 5 1409 210 6
Dilemma Vehicles (#) 0 0 40 98 0
Queue Length 50th (ft) 64 3 115 47 1
Queue Length 95th (ft) 95 m3 mill5 108 m7
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 100 75
Base Capacity (vph) 313 213 3890 3834 1296
Starvation Cap Reductn 0 0 0 415 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 3
Reduced v/c Ratio 0.32 0.02 061 0.63 0.06

Intersection Summary

Area Type: Other
Cycle Length: 110

Actuated Cycle Length: 110

Offset: 106 (96%), Referenced to phase 2:SWT and 6:NET, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.61
Intersection Signal Delay: 3.7

Intersection Capacity Utilization 55.2%

Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

Intersection LOS: A
ICU Level of Service B

3: Grove Ave & Holland Rd

; al / a2 L‘ a4
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

4: Manning Rd & Holland Rd 4/7/2008
~ U » ~ L X
Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L +41» %N 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 150
Storage Lanes 1 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50
Trailing Detector (ft) 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 100 1.00 091 091 1.00 0.91
Frt 0.874 0.999
Flt Protected 0.997 0.950
Satd. Flow (prot) 1585 0 4669 0 1736 4673
Flt Permitted 0.997 0.950
Satd. Flow (perm) 1585 0 4669 0 1736 4673
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 95 2
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 60 60
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 6.3 15.2
Volume (vph) 5 76 2511 15 103 2248
Peak Hour Factor 0.76 076 081 0.81 0.97 0.97
Heavy Vehicles (%) 40% 2% 11% 8% 4% 11%
Adj. Flow (vph) 7 100 3100 19 106 2318
Lane Group Flow (vph) 107 0 3119 0 106 2318
Turn Type Prot
Protected Phases 4 2 1 6
Permitted Phases
Detector Phases 4 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0
Total Split (s) 20.0 0.0 79.0 0.0 11.0 90.0
Total Split (%) 18.2% 0.0% 71.8% 0.0% 10.0% 81.8%
Maximum Green (S) 16.0 75.0 7.0 86.0
Yellow Time (s) 35 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max
Walk Time (s) 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 7.5 83.5 7.0 945
Actuated g/C Ratio 0.07 0.76 0.06 0.86
v/c Ratio 0.55 0.88 0.96 0.58
Uniform Delay, d1 5.4 9.6 51.3 2.2
Control Delay 15.6 6.4 101.9 0.5
Queue Delay 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

4: Manning Rd & Holland Rd 4/7/2008
~ U » ~ L X

Lane Group NWL NWR NET NER SWL SWT
Total Delay 15.6 6.5 101.9 0.5
LOS B A F A
Approach Delay 15.6 6.5 4.9
Approach LOS B A A
90th %ile Green (s) 11.7 79.3 7.0 90.3
90th %ile Term Code Gap Coord Max Coord
70th %ile Green (s) 8.4 82.6 7.0 93.6
70th %ile Term Code Gap Coord Max Coord
50th %ile Green (s) 6.3 84.7 7.0 95.7
50th %ile Term Code Gap Coord Max Coord
30th %ile Green (s) 5.5 85.5 7.0 96.5
30th %ile Term Code Gap Coord Max Coord
10th %ile Green (s) 5.5 85.5 7.0 96.5
10th %ile Term Code Gap Coord Max Coord
Stops (vph) 20 609 86 28
Fuel Used(gal) 1 26 5 20
CO Emissions (g/hr) 49 1807 344 1416
NOXx Emissions (g/hr) 10 351 67 276
VOC Emissions (g/hr) 11 419 80 328
Dilemma Vehicles (#) 0 45 0 5
Queue Length 50th (ft) 8 81 78 1
Queue Length 95th (ft) 40 82 m#128 1
Internal Link Dist (ft) 449 475 1255
Turn Bay Length (ft) 150

Base Capacity (vph) 312 3546 110 4015
Starvation Cap Reductn 0 14 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.34 0.88 0.96 0.58

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 104 (95%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 69.5% 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.

m Volume for 95th percentile queue is metered by upstream signal.

Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7
4: Manning Rd & Holland Rd 4/7/2008

Splits and Phases: 4: Manning Rd & Holland Rd

)’mz nm F Y|
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Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7
4/7/2008

5: Staley Dr & Holland Rd

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations N Ts b Ts %N 44 ul %N 44 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 100 0 300 375 300 500
Storage Lanes 2 0 1 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 097 100 100 100 100 100 100 091 100 1.00 091 1.00
Frt 0.899 0.935 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3467 1674 0 1805 1776 0 1752 4715 1553 1805 4803 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3467 1674 0 1805 1776 0 1752 4715 1553 1805 4803 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 77 28 29 291
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 60 60
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 15.2 13.6
Volume (vph) 178 52 108 53 37 29 83 2378 27 42 2187 279
Peak Hour Factor 0.77 077 077 093 093 093 092 092 092 096 096 0.96
Heavy Vehicles (%) 1% 0% 3% 0% 0% 0% 3% 10% 4% 0% 8% 0%
Adj. Flow (vph) 231 68 140 57 40 31 90 2585 29 44 2278 291
Lane Group Flow (vph) 231 208 0 57 71 0 90 2585 29 44 2278 291
Turn Type Prot Prot Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 2 1 6 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 2 1 6 6
Minimum Initial (s) 40 10.0 40 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 8.0 15.0 8.0 15.0 100 210 210 100 210 210
Total Split (s) 13.0 18.0 0.0 10.0 15.0 00 120 720 720 100 70.0 70.0
Total Split (%) 11.8% 16.4% 0.0% 9.1% 13.6% 0.0% 10.9% 65.5% 65.5% 9.1% 63.6% 63.6%
Maximum Green (s) 9.0 13.0 6.0 10.0 70 66.0 66.0 50 64.0 64.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 0.5 15 0.5 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lag Lead Lag Lead Llag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 9.4 13.2 6.2 11.0 80 726 726 6.1 686 68.6
Actuated g/C Ratio 0.09 0.12 0.06 0.10 0.07 066 066 0.06 0.62 0.62
v/c Ratio 0.78 0.78 0.56 0.35 0.71 083 0.03 045 0.76 0.26
Uniform Delay, d1 49.2 29.2 515 28.8 48.8 15.6 00 514 163 0.0
Control Delay 68.2 46.1 72.0 354 55.4 8.6 0.8 646 115 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7
4/7/2008

5: Staley Dr & Holland Rd

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 68.2 46.1 72.0 354 55.4 8.6 08 646 115 0.6
LOS E D E D E A A E B A
Approach Delay 57.7 51.7 10.1 11.2

Approach LOS E D B B

90th %ile Green (s) 9.0 13.0 6.0 10.0 70 66.0 66.0 50 64.0 64.0
90th %ile Term Code Max  Max Max Max Max Coord Coord Max Coord Coord
70th %ile Green (s) 9.0 13.0 6.0 10.0 70 66.0 66.0 50 64.0 64.0
70th %ile Term Code Max  Max Max Max Max Coord Coord Max Coord Coord
50th %ile Green (s) 9.0 13.0 6.0 10.0 70 66.0 66.0 50 64.0 64.0
50th %ile Term Code Max  Max Max Max Max Coord Coord Max Coord Coord
30th %ile Green (s) 9.0 11.9 7.1 10.0 70 66.0 66.0 50 64.0 64.0
30th %ile Term Code Max Gap Max Max Max Coord Coord Max Coord Coord
10th %ile Green (s) 11.0 10.0 0.0 0.0 70 89.0 89.0 00 770 77.0
10th %ile Term Code Hold Min Skip  Skip Hold Coord Coord Skip Coord Coord
Stops (vph) 163 93 47 40 73 1093 1 40 1087 3
Fuel Used(gal) 4 2 1 1 3 49 0 2 46 2
CO Emissions (g/hr) 261 164 91 72 228 3417 18 123 3225 158
NOx Emissions (g/hr) 51 32 18 14 44 665 4 24 628 31
VOC Emissions (g/hr) 61 38 21 17 53 792 4 29 747 37
Dilemma Vehicles (#) 0 0 0 0 0 140 0 0 79 0
Queue Length 50th (ft) 84 90 40 28 61 275 1 30 286 0
Queue Length 95th (ft) #108 136 #97 74 m72 324 mO0 m44 309 m3
Internal Link Dist (ft) 183 569 1255 1121

Turn Bay Length (ft) 150 100 300 375 300 500
Base Capacity (vph) 297 280 102 203 127 3112 1035 98 2995 1116
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 23 0 0 14
Reduced v/c Ratio 0.78 0.74 0.56 0.35 0.71 083 003 045 0.76 0.26

Intersection Summary

Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Offset: 96 (87%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83
Intersection Signal Delay: 15.0

Intersection Capacity Utilization 76.9%

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.

Intersection LOS: B
ICU Level of Service D

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7
5: Staley Dr & Holland Rd 4/7/2008

Splits and Phases: 5: Staley Dr & Holland Rd

Synchro 6 Report

Baseline
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

6: Southwest Bypass & Holland Rd 4/7/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L o U 1 ol ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 3 2 0 3 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1752 4923 3400 1538 4923 1568
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1752 4923 3400 1538 4923 1568
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 2 356
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 60
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 13.6
Volume (vph) 185 1963 527 132 1898 417
Peak Hour Factor 0.83 083 079 0.79 0.90 0.90
Heavy Vehicles (%) 3% 10% 3% 5% 10% 3%
Adj. Flow (vph) 223 2365 667 167 2109 463
Lane Group Flow (vph) 223 2365 667 167 2109 463
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 1 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 23.0 80.0 30.0 30.0 57.0 57.0
Total Split (%) 20.9% 72.7% 27.3% 27.3% 51.8% 51.8%
Maximum Green (S) 180 740 250 250 51.0 51.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 177 769 251 46.8 552 552
Actuated g/C Ratio 0.16 0.70 0.23 0.43 0.50 0.50
v/c Ratio 079 069 086 025 0.8 048
Uniform Delay, d1 44.3 9.6 408 20.1 239 3.5
Control Delay 595 11.1 50.7 20.7 15.9 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 595 11.1 50.7 20.7 15.9 1.8
LOS E B D C B A
Approach Delay 15.2 44.7 13.3
Baseline Synchro 6 Report
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Lanes, Volumes, TimiGgd RANS\STUDIES\Holland Rd\traffic\Holland-PM2017-6laneCHAN.sy7

6: Southwest Bypass & Holland Rd 4/7/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS B D B
90th %ile Green (s) 180 740 25.0 250 510 510
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 180 740 25.0 250 510 510
70th %ile Term Code Max Coord Max Max Coord Coord
50th %ile Green (s) 180 740 25.0 250 510 510
50th %ile Term Code Max Coord Max Max Coord Coord
30th %ile Green (s) 16.7 740 25.0 250 523 523
30th %ile Term Code Gap Coord Max Max Coord Coord
10th %ile Green (s) 127 784 20.6 206 607 60.7
10th %ile Term Code Gap Coord Gap Gap Coord Coord
Stops (vph) 170 1066 484 81 1384 47
Fuel Used(gal) 7 34 12 2 51 4
CO Emissions (g/hr) 456 2345 873 135 3598 310
NOx Emissions (g/hr) 89 456 170 26 700 60
VOC Emissions (g/hr) 106 543 202 31 834 72
Dilemma Vehicles (#) 0 0 0 0 0 0

Queue Length 50th (fty 151 310 231 71 385 10
Queue Length 95th (ft) 216 305 254 101 409 m12

Internal Link Dist (ft) 357 562 1121

Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 303 3440 804 655 2470 964
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 1 0 14
Reduced v/c Ratio 074 069 083 026 0.8 049

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 5 (5%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow
Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15

* User Entered Value

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Southwest Bypass & Holland Rd

k al ; a2 ‘-t a4
Z3s [ W57= [ s I |
j‘ ok
B0 I
Baseline Synchro 6 Report
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TECHNICAL APPENDICES

APPENDIX G —2017 BYPASS SCENARIO AM & PM SYNCHRO ANALYSES

Holland Road and Manning Bridge Road
Holland Road and Kenyon Road
Holland Road and Grove Avenue
Holland Road and Manning Road
Holland Road and Staley Drive
Holland Road and Rte 58 Bypass

i HOLLAND ROAD CORRIDOR STUDY



Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

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

Lane Configurations N M ol b T » ol 4 f "™ b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 300 300 200 150 500 400 0

Storage Lanes 1 1 2 1 2 1 2 0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Lane Util. Factor 1.00 095 100 097 095 100 0.97 100 100 0.97 1.00 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1805 3139 1615 2894 2983 1615 2801 1900 1442 3502 1615 0

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1805 3139 1615 2894 2983 1615 2801 1900 1442 3502 1615 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 491 59 136 286

Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Link Speed (mph) 60 45 30 30

Link Distance (ft) 733 998 1253 276

Travel Time (s) 8.3 15.1 28.5 6.3

Volume (vph) 16 592 452 572 478 48 104 0 163 11 0 3

Peak Hour Factor 092 092 092 081 081 081 061 061 061 050 050 0.50

Heavy Vehicles (%) 0% 15% 0% 21% 21% 0% 25% 0% 12% 0% 0% 0%

Adj. Flow (vph) 17 643 491 706 590 59 170 0 267 22 0 6

Lane Group Flow (vph) 17 643 491 706 590 59 170 0 267 22 6 0

Turn Type Prot Perm  Prot Perm  Prot custom  Prot

Protected Phases 5 2 1 6 3 8 8 7 4

Permitted Phases 2 6 1

Detector Phases 5 2 2 1 6 6 3 8 8 7 4

Minimum Initial (s) 40 150 150 10.0 15.0 15.0 40 15.0 15.0 40 15.0

Minimum Split (s) 80 200 200 150 20.0 20.0 8.0 20.0 20.0 8.0 20.0

Total Split (s) 80 240 240 260 420 420 100 220 220 8.0 20.0 0.0

Total Split (%) 10.0% 30.0% 30.0% 32.5% 52.5% 52.5% 12.5% 27.5% 27.5% 10.0% 25.0% 0.0%

Maximum Green (s) 40 190 190 210 370 37.0 6.0 17.0 17.0 40 15.0

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 3.5 4.0 4.0 3.5 4.0

All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 0.5 1.0 1.0 0.5 1.0

Lead/Lag lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max Max None Max Max None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 40 201 201 211 438 438 158 41.6 40 16.1

Actuated g/C Ratio 005 028 0.28 0.29 060 060 0.22 0.57 0.05 0.18

v/c Ratio 0.18 0.74 061 084 033 0.06 0.28 0.30 0.12 o0.01

Uniform Delay, d1 39.6 25.2 0.0 287 10.2 00 274 46 38.7 0.0

Control Delay 42.1 314 6.4 34.2 9.1 3.2 295 53 374 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report

Page 1



Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 42,1 31.4 6.4 34.2 9.1 32 295 53 374 0.0

LOS D C A C A A C A D A
Approach Delay 20.9 21.9 29.4
Approach LOS C C C

90th %ile Green (s) 40 190 19.0 21.0 37.0 37.0 6.0 17.0 17.0 40 15.0

90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Hold Hold Max Max

70th %ile Green (s) 0.0 190 190 21.0 450 450 240 15.0 15.0 4.0 0.0

70th %ile Term Code Skip MaxR MaxR Max Hold Hold Hold Min Min  Max Skip

50th %ile Green (s) 0.0 190 190 21.0 450 450 16.0 15.0 15.0 0.0 0.0

50th %ile Term Code Skip MaxR MaxR Max Hold Hold Hold Min Min Skip  Skip

30th %ile Green (s) 0.0 190 190 20.8 448 448 16.0 15.0 15.0 0.0 0.0

30th %ile Term Code Skip MaxR MaxR Gap Hold Hold Hold Min Min Skip  Skip

10th %ile Green (s) 0.0 190 190 16.6 40.6 406 16.0 15.0 15.0 0.0 0.0

10th %ile Term Code Skip MaxR MaxR Gap Hold Hold Hold Min Min Skip  Skip
Stops (vph) 18 502 51 486 225 7 75 40 12 0

Fuel Used(gal) 1 18 4 23 15 1 2 2 0 0

CO Emissions (g/hr) 43 1237 270 1617 1022 85 144 139 12 0

NOx Emissions (g/hr) 8 241 52 315 199 17 28 27 2 0

VOC Emissions (g/hr) 10 287 62 375 237 20 33 32 3 0
Dilemma Vehicles (#) 0 39 0 0 32 0 0 0 0 0
Queue Length 50th (ft) 7 130 0 140 48 0 30 22 4 0
Queue Length 95th (ft) 28 #243 74 #213 119 15 50 32 9 0
Internal Link Dist (ft) 653 918 1173 196

Turn Bay Length (ft) 250 300 300 200 150 500 400

Base Capacity (vph) 92 869 802 868 1797 997 607 895 181 527
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.74 061 081 0.33 0.06 0.28 0.30 0.12 0.01
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 72.7

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 20.5

Intersection Capacity Utilization 66.8%

Analysis Period (min) 15

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 78

50th %ile Actuated Cycle: 70

30th %ile Actuated Cycle: 69.8

10th %ile Actuated Cycle: 65.6

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

Intersection LOS: C
ICU Level of Service C

Baseline
Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7
1: Holland Rd & Manning Bridge Rd 4/3/2008

Splits and Phases: 1: Holland Rd & Manning Bridge Rd

(31 —* a2 4\ a3 i a4
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Synchro 6 Report

Baseline
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI ul iy ul % iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 200 175 0 150 300 200
Storage Lanes 1 1 1 1 0 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 100 095 100 100 095 1.00 1.00 100 1.00 0.95 095 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.977 0.950 0.985

Satd. Flow (prot) 1671 3195 1417 1583 3034 1538 0 1460 1369 1559 1256 1252
FIt Permitted 0.950 0.950 0.977 0.950 0.985

Satd. Flow (perm) 1671 3195 1417 1583 3034 1538 0 1460 1369 1559 1256 1252
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 95 292 179 246
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 30

Link Distance (ft) 2530 2740 227 1009

Travel Time (s) 38.3 41.5 5.2 22.9
Volume (vph) 169 508 92 155 513 213 35 39 120 81 33 170
Peak Hour Factor 097 097 097 073 073 073 0.67 067 067 069 0.69 0.69
Heavy Vehicles (%) 8% 13% 14% 14% 19% 5% 43% 13% 18% 10% 56% 29%
Adj. Flow (vph) 174 524 95 212 703 292 52 58 179 117 48 246
Lane Group Flow (vph) 174 524 95 212 703 292 0 110 179 95 70 246
Turn Type Prot Prot Prot Prot Split Prot Split Prot
Protected Phases 5 2 2 1 6 6 3 3 3 4 4 4
Permitted Phases

Detector Phases 5 2 2 1 6 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 210 210 145 145 145 145 145 145
Total Split (s) 13.0 210 21.0 150 230 230 145 145 145 145 145 145
Total Split (%) 20.0% 32.3% 32.3% 23.1% 35.4% 35.4% 22.3% 22.3% 22.3% 22.3% 22.3% 22.3%
Maximum Green (s) 8.0 150 150 10.0 17.0 17.0 9.0 9.0 9.0 9.0 9.0 9.0
Yellow Time (s) 35 35 35 3.5 3.5 35 35 35 3.5 3.5 35 35
All-Red Time (s) 15 25 25 15 25 25 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag lead Lag Lag Lead Lag Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes VYes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 170 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Max Max None Max Max None None None None None None
Act Effct Green (s) 9.0 170 170 11.0 19.0 19.0 105 105 105 105 105
Actuated g/C Ratio 0.14 026 026 0.17 0.29 0.29 0.16 0.16 0.16 0.16 0.16
v/c Ratio 0.75 063 022 079 0.79 045 0.47 048 0.38 0.34 0.60
Uniform Delay, d1 269 212 0.0 259 212 0.0 24.7 0.0 243 24.2 0.0
Control Delay 50.0 25.1 6.3 49.7 294 5.1 32.0 95 293 296 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 50.0 25.1 6.3 49.7 29.4 5.1 32.0 95 29.3 296 109
LOS D C A D C A C A C C B
Approach Delay 28.3 27.1 18.1 18.3

Approach LOS C C B B

90th %ile Green (s) 80 150 150 100 170 17.0 9.0 9.0 9.0 9.0 9.0 9.0
90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
70th %ile Green (s) 80 150 150 100 170 17.0 9.0 9.0 9.0 9.0 9.0 9.0
70th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
50th %ile Green (s) 80 150 150 100 170 17.0 9.0 9.0 9.0 9.0 9.0 9.0
50th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
30th %ile Green (s) 80 150 150 100 170 17.0 9.0 9.0 9.0 9.0 9.0 9.0
30th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
10th %ile Green (S) 80 150 150 100 170 17.0 9.0 9.0 9.0 9.0 9.0 9.0
10th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
Stops (vph) 146 430 18 133 442 28 67 23 57 43 30
Fuel Used(gal) 7 20 2 9 27 8 1 1 1 1 2
CO Emissions (g/hr) 518 1369 171 604 1854 561 69 40 86 63 131
NOx Emissions (g/hr) 101 266 33 118 361 109 13 8 17 12 26
VOC Emissions (g/hr) 120 317 40 140 430 130 16 9 20 15 30
Dilemma Vehicles (#) 0 39 0 0 39 0 0 0 0 0 0
Queue Length 50th (ft) 68 96 0 82 133 0 40 0 35 26 0
Queue Length 95th (ft) #158 143 31 #128 145 22 60 18 57 46 20
Internal Link Dist (ft) 2450 2660 147 929

Turn Bay Length (ft) 200 100 200 175 150 300 200
Base Capacity (vph) 231 836 441 268 887 656 236 371 252 203 409
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 16 0 0 0 0 0
Reduced v/c Ratio 0.75 063 0.22 0.79 0.79 0.46 0.47 048 0.38 0.34 0.60

Intersection Summary

Area Type: Other
Cycle Length: 65

Actuated Cycle Length: 65
Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79
Intersection Signal Delay: 25.1

Intersection Capacity Utilization 44.2%

Analysis Period (min) 15

90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 65
30th %ile Actuated Cycle: 65
10th %ile Actuated Cycle: 65

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Intersection LOS: C
ICU Level of Service A

Baseline

Hampton Roads Planning District Commission
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7
2: Holland Rd & Kenyon Rd 4/3/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd
Kol

Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations L LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 50 75
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 095 0.95 1.00
Frt 0.977 0.850
Flt Protected 0.960 0.950
Satd. Flow (prot) 1724 0 1626 3223 3139 1538
Flt Permitted 0.960 0.950
Satd. Flow (perm) 1724 0 1626 3223 3139 1538
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 10 16
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 6.7 8.4
Volume (vph) 112 23 10 679 731 22
Peak Hour Factor 097 097 091 091 0.86 0.86
Heavy Vehicles (%) 2% 10% 11% 12% 15% 5%
Adj. Flow (vph) 115 24 11 746 850 26
Lane Group Flow (vph) 139 0 11 746 850 26
Turn Type Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 2
Detector Phases 4 1 6 2 2
Minimum Initial (s) 7.0 50 15.0 15.0 15.0
Minimum Split (s) 12.0 100 210 21.0 21.0
Total Split (s) 29.0 0.0 200 710 510 51.0
Total Split (%) 29.0% 0.0% 20.0% 71.0% 51.0% 51.0%
Maximum Green (S) 24.0 15.0 65.0 450 45.0
Yellow Time (s) 35 3.5 4.0 4.0 4.0
All-Red Time (s) 15 15 2.0 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 2.0 5.0 5.0 5.0
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 13.4 6.3 78.6 76.3 76.3
Actuated g/C Ratio 0.13 0.06 0.79 0.76 0.76
v/c Ratio 0.58 0.11 029 0.35 0.02
Uniform Delay, d1 37.6 48.0 3.0 5.2 15
Control Delay 38.8 44.4 3.6 2.1 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 44.4 3.6 2.1 0.6
LOS D D A A A
Approach Delay 38.8 4.2 2.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS D A A
90th %ile Green (s) 17.5 6.6 715 599 599
90th %ile Term Code Gap Gap Coord Coord Coord
70th %ile Green (s) 14.4 00 746 746 74.6
70th %ile Term Code Gap Skip Coord Coord Coord
50th %ile Green (s) 12.3 0.0 767 76.7 76.7
50th %ile Term Code Gap Skip Coord Coord Coord
30th %ile Green (s) 10.3 0.0 787 787 787
30th %ile Term Code Gap Skip Coord Coord Coord
10th %ile Green (s) 7.4 0.0 816 816 816
10th %ile Term Code Gap Skip Coord Coord Coord
Stops (vph) 114 12 173 95 1
Fuel Used(gal) 2 1 26 4 0
CO Emissions (g/hr) 171 41 1847 288 7
NOx Emissions (g/hr) 33 8 359 56 1
VOC Emissions (g/hr) 40 10 428 67 2
Dilemma Vehicles (#) 0 0 34 17 0
Queue Length 50th (ft) 78 7 54 14 0
Queue Length 95th (ft) 133 25 95 71 m3
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 50 75
Base Capacity (vph) 439 260 2534 2395 1177
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 7 0 0 3
Reduced v/c Ratio 0.32 0.04 029 0.35 0.02

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 16 (16%), Referenced to phase 2:SWT and 6:NET, Start of Yellow
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 5.8 Intersection LOS: A
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Grove Ave & Holland Rd

; al K a2 L‘ a4
205 N EE [ 293 [ W
/’ ok
7ls I
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

4: Manning Rd & Holland Rd

4/3/2008

Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L 41 LI
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 1.00 095 095 1.00 0.95
Frt 0.873

Flt Protected 0.997 0.950

Satd. Flow (prot) 1596 0 3140 0 1687 3112
Flt Permitted 0.997 0.950

Satd. Flow (perm) 1596 0 3140 0 1687 3112
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 8.4 20.2
Volume (vph) 8 123 728 2 17 749
Peak Hour Factor 096 096 095 095 0.82 0.82
Heavy Vehicles (%) 13% 3% 15% 0% 7% 16%
Adj. Flow (vph) 8 128 766 2 21 913
Lane Group Flow (vph) 136 0O 768 0 21 913
Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 35.4%
Analysis Period (min) 15

ICU Level of Service A

Baseline
Hampton Roads Planning District Commission

Synchro 6 Report
Page 9



Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

5: Staley Dr & Holland Rd

4/3/2008

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations iy ul s LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 300 375 100 500
Storage Lanes 0 1 0 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 0.850 0.942 0.850 0.850
Flt Protected 0.959 0.978 0.950 0.950
Satd. Flow (prot) 0 1792 1615 0 1727 0 1805 3139 1538 1687 3112 1583
Flt Permitted 0.590 0.807 0.950 0.950
Satd. Flow (perm) 0 1102 1615 0 1425 0 1805 3139 1538 1687 3112 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 41 27 124
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 45 45
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 20.2 18.2
Volume (vph) 74 13 28 73 21 70 53 916 25 33 504 109
Peak Hour Factor 075 075 075 056 056 056 091 091 091 0.88 0.88 0.88
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0% 0% 15% 5% 7% 16% 2%
Adj. Flow (vph) 99 17 37 130 38 125 58 1007 27 38 573 124
Lane Group Flow (vph) 0 116 37 0 293 0 58 1007 27 38 573 124
Turn Type Perm Perm Perm Prot Prot Prot Prot
Protected Phases 4 8 5 2 2 1 6 6
Permitted Phases 4 4 8
Detector Phases 4 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 100 100 10.0 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 150 150 150 150 150 100 210 210 100 210 210
Total Split (s) 380 380 380 380 38.0 0.0 150 49.0 49.0 13.0 470 47.0
Total Split (%) 38.0% 38.0% 38.0% 38.0% 38.0% 0.0% 15.0% 49.0% 49.0% 13.0% 47.0% 47.0%
Maximum Green (s) 330 33.0 330 330 330 10.0 43.0 43.0 80 410 41.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 15 15 15 15 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 23.4 234 23.4 89 611 61.1 76 57.7 57.7
Actuated g/C Ratio 0.23 0.23 0.23 0.09 061 061 0.08 0.58 0.58
v/c Ratio 0.45 0.09 0.80 0.36 053 0.03 030 0.32 0.13
Uniform Delay, d1 32.8 0.0 30.8 429 123 0.0 456 120 0.0
Control Delay 33.1 8.4 34.4 43,5 13.0 4.4 48.9 9.4 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

5: Staley Dr & Holland Rd 4/3/2008
YNl e N Y A X
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 33.1 8.4 34.4 435 13.0 4.4 489 9.4 1.1
LOS C A C D B A D A A
Approach Delay 27.1 34.4 14.4 10.1
Approach LOS C C B B
90th %ile Green (s) 321 321 321 321 321 10.0 439 439 8.0 419 419
90th %ile Term Code Hold Hold Hold Gap Gap Max Coord Coord Max Coord Coord
70th %ile Green (s) 26.3 26.3 263 26.3 26.3 9.8 499 499 7.8 479 479
70th %ile Term Code Hold Hold Hold Gap Gap Hold Coord Coord Gap Coord Coord
50th %ile Green (s) 22.3 223 223 223 223 8.6 551 551 6.6 53.1 531
50th %ile Term Code Hold Hold Hold Gap Gap Hold Coord Coord Gap Coord Coord
30th %ile Green (s) 184 184 184 184 184 6.2 706 70.6 0.0 594 594
30th %ile Term Code Hold Hold Hold Gap Gap Gap Coord Coord Skip Coord Coord
10th %ile Green (s) 13.0 130 13.0 13.0 13.0 0.0 76.0 76.0 0.0 76.0 76.0
10th %ile Term Code Hold Hold Hold Gap Gap Skip Coord Coord Skip Coord Coord
Stops (vph) 71 7 130 48 444 5 33 234 12
Fuel Used(gal) 1 0 3 2 16 0 1 8 1
CO Emissions (g/hr) 81 10 189 107 1111 21 70 546 72
NOx Emissions (g/hr) 16 2 37 21 216 4 14 106 14
VOC Emissions (g/hr) 19 2 44 25 257 5 16 126 17
Dilemma Vehicles (#) 0 0 0 0 42 0 0 15 0
Queue Length 50th (ft) 64 0 154 35 175 0 25 57 0
Queue Length 95th (ft) 83 16 111 75 276 13 mb54 162 22
Internal Link Dist (ft) 183 569 1255 1121
Turn Bay Length (ft) 150 300 375 100 500
Base Capacity (vph) 375 574 512 199 1918 950 152 1794 965
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 16
Reduced v/c Ratio 0.31 0.06 0.57 029 053 003 025 032 0.13
Intersection Summary
Area Type: Other

Cycle Length: 100
Actuated Cycle Length: 100

Offset: 88 (88%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80

Intersection Signal Delay: 16.5
Intersection Capacity Utilization 55.6%
Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: B
ICU Level of Service B

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7
5: Staley Dr & Holland Rd 4/3/2008

Splits and Phases: 5: Staley Dr & Holland Rd

A o Lo N a
[ [

Synchro 6 Report

Baseline
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L 1 ol L ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 2 2 0 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1687 3139 3242 1524 3139 1509
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1687 3139 3242 1524 3139 1509
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 243 425
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 96 596 363 192 598 391
Peak Hour Factor 092 092 079 0.79 0.92 0.92
Heavy Vehicles (%) 7% 15% 8% 6% 15% 7%
Adj. Flow (vph) 104 648 459 243 650 425
Lane Group Flow (vph) 104 648 459 243 650 425
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 250 67.0 33.0 330 420 420
Total Split (%) 25.0% 67.0% 33.0% 33.0% 42.0% 42.0%
Maximum Green (S) 2000 61.0 280 280 36.0 36.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 121 717 203 203 579 579
Actuated g/C Ratio 0.12 0.72 020 0.20 0.58 0.58
v/c Ratio 051 029 070 0.48 0.36 0.40
Uniform Delay, d1 42.3 5.0 37.0 0.0 11.8 0.0
Control Delay 42.4 5.9 383 6.1 5.8 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 59 383 6.1 5.8 1.2
LOS D A D A A A
Approach Delay 11.0 27.1 4.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-AM2017-bypass.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS B C A
90th %ile Green (s) 157 638 252 252 431 431
90th %ile Term Code Gap Coord Gap Gap Coord Coord
70th %ile Green (s) 13.0 674 216 216 494 494
70th %ile Term Code Gap Coord Gap Gap Coord Coord
50th %ile Green (s) 11.2 695 195 195 533 533
50th %ile Term Code Gap Coord Gap Gap Coord Coord
30th %ile Green (s) 94 725 165 165 58.1 58.1
30th %ile Term Code Gap Coord Gap Gap Coord Coord
10th %ile Green (s) 00 754 136 136 754 754
10th %ile Term Code Skip Coord Gap Gap Coord Coord
Stops (vph) 88 201 323 23 191 8
Fuel Used(gal) 3 7 8 1 8 3
CO Emissions (g/hr) 213 479 530 91 541 227
NOx Emissions (g/hr) 41 93 103 18 105 44
VOC Emissions (g/hr) 49 111 123 21 125 53
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) 63 67 140 0 41 3
Queue Length 95th (ft) 112 112 153 35 53 0
Internal Link Dist (ft) 357 562 1121
Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 354 2251 940 614 1816 1052
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 029 029 049 040 0.36 040

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 8 (8%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  6: Southwest Bypass & Holland Rd

k @l ; a2 A ad
s [ 47 [ s N |
j‘ ok
E7 s I
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4

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

Lane Configurations N M ol b T » ol 4 f "™ b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 300 300 200 150 500 400 0

Storage Lanes 1 1 2 1 2 1 2 0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Lane Util. Factor 1.00 095 100 097 095 100 0.97 100 100 0.97 1.00 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1805 3312 1615 3335 3252 1615 3213 1900 1538 3502 1615 0

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1805 3312 1615 3335 3252 1615 3213 1900 1538 3502 1615 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 191 4 109 70

Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Link Speed (mph) 60 45 30 30

Link Distance (ft) 733 998 1253 847

Travel Time (s) 8.3 15.1 28.5 19.3

Volume (vph) 1 587 180 104 683 4 465 0 259 7 0 2

Peak Hour Factor 094 094 094 090 090 090 032 032 032 050 050 0.50

Heavy Vehicles (%) 0% 9% 0% 5% 11% 0% 9% 0% 5% 0% 0% 0%

Adj. Flow (vph) 1 624 191 116 759 4 1453 0 809 14 0 4

Lane Group Flow (vph) 1 624 191 116 759 4 1453 0 809 14 4 0

Turn Type Prot Perm  Prot Perm  Prot custom  Prot

Protected Phases 5 2 1 6 3 8 8 7 4

Permitted Phases 2 6 1

Detector Phases 5 2 2 1 6 6 3 8 8 7 4

Minimum Initial (s) 40 150 150 10.0 15.0 15.0 40 15.0 15.0 40 15.0

Minimum Split (s) 80 200 200 150 20.0 20.0 8.0 20.0 20.0 8.0 20.0

Total Split (s) 80 270 270 150 340 340 580 70.0 70.0 8.0 20.0 0.0

Total Split (%) 6.7% 22.5% 22.5% 12.5% 28.3% 28.3% 48.3% 58.3% 58.3% 6.7% 16.7% 0.0%

Maximum Green (s) 40 220 220 100 290 290 540 650 650 40 15.0

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 3.5 4.0 4.0 3.5 4.0

All-Red Time (s) 0.5 1.0 1.0 1.0 1.0 1.0 0.5 1.0 1.0 0.5 1.0

Lead/Lag lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max Max None Max Max None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 40 231 231 111 368 36.8 56.1 71.8 40 16.0

Actuated g/C Ratio 0.04 022 022 010 035 0.35 0.53 0.68 0.04 0.13

v/c Ratio 0.02 086 038 033 067 001 0.85 0.75 0.11 o0.01

Uniform Delay, d1 56.0 41.0 0.0 477 336 0.0 26.3 11.9 553 0.0

Control Delay 56.0 54.1 8.1 488 348 192 284 14.7 55.6 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

1: Holland Rd & Manning Bridge Rd 4/3/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 56.0 54.1 8.1 488 348 192 284 14.7 55.6 0.0
LOS E D A D C B C B E A
Approach Delay 43.3 36.6 43.2
Approach LOS D D D
90th %ile Green (s) 40 220 220 100 29.0 29.0 540 650 65.0 40 15.0
90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max
70th %ile Green (s) 0.0 220 220 100 37.0 370 641 551 551 4.0 0.0
70th %ile Term Code Skip MaxR MaxR Max Hold Hold Hold Gap Gap Max Skip
50th %ile Green (s) 0.0 220 220 10.0 37.0 370 540 53.0 53.0 0.0 0.0
50th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Hold Hold Skip Skip
30th %ile Green (s) 0.0 220 220 10.0 37.0 370 540 53.0 53.0 0.0 0.0
30th %ile Term Code Skip MaxR MaxR Max Hold Hold Max Hold Hold Skip Skip
10th %ile Green (s) 0.0 220 220 100 37.0 370 532 522 522 0.0 0.0
10th %ile Term Code Skip MaxR MaxR Max Hold Hold Gap Hold Hold Skip Skip
Stops (vph) 3 512 23 93 536 3 352 150 9 0
Fuel Used(gal) 0 21 2 5 27 0 9 4 0 0
CO Emissions (g/hr) 6 1438 116 319 1898 10 642 289 12 1
NOx Emissions (g/hr) 1 280 23 62 369 2 125 56 2 0
VOC Emissions (g/hr) 1 333 27 74 440 2 149 67 3 0
Dilemma Vehicles (#) 0 26 0 0 31 0 0 0 0 0
Queue Length 50th (ft) 1 199 0 35 202 0 379 247 4 0
Queue Length 95th (ft) 7 #378 62 75 #423 9 150 63 9 0
Internal Link Dist (ft) 653 918 1173 767
Turn Bay Length (ft) 250 300 300 200 150 500 400
Base Capacity (vph) 64 724 502 349 1131 564 1704 1115 127 273
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 7 0 0 11 0 0 0 0
Reduced v/c Ratio 0.02 086 039 033 0.67 001 0.85 0.73 0.11 o0.01
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 105.9

Natural Cycle: 120

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 30.6

Intersection Capacity Utilization 54.5%

Analysis Period (min) 15

90th %ile Actuated Cycle: 120

70th %ile Actuated Cycle: 110.1

50th %ile Actuated Cycle: 100

30th %ile Actuated Cycle: 100

10th %ile Actuated Cycle: 99.2

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

Intersection LOS: C
ICU Level of Service A

Baseline
Hampton Roads Planning District Commission

Synchro 6 Report
Page 2



Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7
1: Holland Rd & Manning Bridge Rd 4/3/2008

Splits and Phases: 1: Holland Rd & Manning Bridge Rd

Synchro 6 Report

Baseline
Page 3

Hampton Roads Planning District Commission



Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI ul iy ul % iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 200 175 0 150 300 200
Storage Lanes 1 1 1 1 0 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 100 095 100 100 095 1.00 1.00 100 1.00 0.95 095 1.00
Frt 0.850 0.850 0.850 0.850
FIt Protected 0.950 0.950 0.970 0.950 0.950
Satd. Flow (prot) 1703 3343 1380 1583 3343 1553 0 1648 1524 1633 1633 1495
FIt Permitted 0.950 0.950 0.970 0.950 0.950
Satd. Flow (perm) 1703 3343 1380 1583 3343 1553 0 1648 1524 1633 1633 1495
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 94 123 168
Headway Factor 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Link Speed (mph) 45 45 30 35
Link Distance (ft) 2530 2740 227 1009
Travel Time (s) 38.3 41.5 5.2 19.7
Volume (vph) 136 611 15 86 599 85 13 8 97 134 0 128
Peak Hour Factor 079 079 079 090 090 090 079 079 079 076 0.76 0.76
Heavy Vehicles (%) 6% 8% 17% 14% 8% 4% 8% 18% 6% 5% 0% 8%
Adj. Flow (vph) 172 773 19 96 666 94 16 10 123 176 0 168
Lane Group Flow (vph) 172 773 19 96 666 94 0 26 123 88 88 168
Turn Type Prot Prot Prot Prot Split Prot Split Prot
Protected Phases 5 2 2 1 6 6 3 3 3 4 4 4
Permitted Phases
Detector Phases 5 2 2 1 6 6 3 3 3 4 4 4
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Minimum Split (s) 100 210 21.0 100 210 210 145 145 145 145 145 145
Total Split (s) 100 210 21.0 100 210 21.0 145 145 145 145 145 145
Total Split (%) 16.7% 35.0% 35.0% 16.7% 35.0% 35.0% 24.2% 24.2% 24.2% 24.2% 24.2% 24.2%
Maximum Green (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Yellow Time (s) 35 35 35 3.5 3.5 35 35 35 3.5 3.5 35 35
All-Red Time (s) 15 25 25 15 25 25 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes VYes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Minimum Gap (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 170 17.0 0.0 170 17.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Max Max None Max Max None None None None None None
Act Effct Green (s) 6.5 30.7 30.7 6.6 29.0 29.0 11.7 117 117 117 117
Actuated g/C Ratio 0.09 043 043 0.09 040 040 0.16 0.16 0.16 0.16 0.16
v/c Ratio 112 054 0.03 068 049 0.14 0.10 036 035 035 045
Uniform Delay, d1 325 15.9 0.0 324 16.1 0.0 27.0 0.0 282 282 0.0
Control Delay 138.8 20.0 82 514 185 4.8 21.9 82 254 254 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

2: Holland Rd & Kenyon Rd 4/3/2008
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 138.8 20.0 82 514 185 4.8 21.9 82 254 254 8.4
LOS F C A D B A C A C C A
Approach Delay 41.0 20.7 10.6 17.1

Approach LOS D C B B

90th %ile Green (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
90th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
70th %ile Green (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
70th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
50th %ile Green (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
50th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
30th %ile Green (s) 5.0 15.0 15.0 5.0 15.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
30th %ile Term Code Max MaxR MaxR Max MaxR MaxR Max Max Max Max Max Max
10th %ile Green (s) 5.0 114.0 114.0 0.0 104.0 104.0 0.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Max Dwell Dwell Skip Dwell Dwell Skip Skip Skip Skip Skip Skip
Stops (vph) 113 461 6 79 464 17 21 21 60 60 24
Fuel Used(gal) 8 22 0 5 29 3 0 0 1 1 1
CO Emissions (g/hr) 585 1553 31 342 2027 229 17 31 90 90 93
NOx Emissions (g/hr) 114 302 6 67 394 44 3 6 17 17 18
VOC Emissions (g/hr) 135 360 7 79 470 53 4 7 21 21 22
Dilemma Vehicles (#) 0 42 0 0 46 0 0 0 0 6 0
Queue Length 50th (ftf) ~65 135 0 34 112 0 8 0 29 29 0
Queue Length 95th (ft) #142 164 11 #93 165 28 23 28 55 55 27
Internal Link Dist (ft) 2450 2660 147 929

Turn Bay Length (ft) 200 100 200 175 150 300 200
Base Capacity (vph) 153 1426 600 141 1348 682 256 341 254 254 374
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 112 054 0.03 068 049 0.14 0.10 036 035 035 045

Intersection Summary

Area Type: Other
Cycle Length: 60

Actuated Cycle Length: 72
Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.12
Intersection Signal Delay: 28.0

Intersection Capacity Utilization 44.5%

Analysis Period (min) 15

90th %ile Actuated Cycle: 60
70th %ile Actuated Cycle: 60
50th %ile Actuated Cycle: 60
30th %ile Actuated Cycle: 60
10th %ile Actuated Cycle: 120

~ 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.

Intersection LOS: C
ICU Level of Service A

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7
2: Holland Rd & Kenyon Rd 4/3/2008

Splits and Phases: 2: Holland Rd & Kenyon Rd
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Lane Configurations L LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 50 75
Storage Lanes 1 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 095 0.95 1.00
Frt 0.983 0.850
Flt Protected 0.958 0.950
Satd. Flow (prot) 1785 0 1805 3312 3343 1615
Flt Permitted 0.958 0.950
Satd. Flow (perm) 1785 0 1805 3312 3343 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 7 54
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 715 442 555
Travel Time (s) 16.3 6.7 8.4
Volume (vph) 67 10 4 631 711 78
Peak Hour Factor 0.76 0.76 093 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 9% 8% 0%
Adj. Flow (vph) 88 13 4 678 765 84
Lane Group Flow (vph) 101 0 4 678 765 84
Turn Type Prot Perm
Protected Phases 4 1 6 2
Permitted Phases 2
Detector Phases 4 1 6 2 2
Minimum Initial (s) 7.0 50 15.0 15.0 15.0
Minimum Split (s) 12.0 100 210 21.0 21.0
Total Split (s) 29.0 0.0 23.0 710 48.0 48.0
Total Split (%) 29.0% 0.0% 23.0% 71.0% 48.0% 48.0%
Maximum Green (S) 24.0 18.0 65.0 420 42.0
Yellow Time (s) 35 3.5 4.0 4.0 4.0
All-Red Time (s) 15 15 2.0 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 2.0 5.0 5.0 5.0
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 11.4 6.1 83.8 817 817
Actuated g/C Ratio 0.11 0.06 0.84 0.82 0.82
v/c Ratio 0.48 0.04 0.24 0.28 0.06
Uniform Delay, d1 39.8 48.0 2.0 3.8 1.1
Control Delay 39.1 44.2 2.6 1.0 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 39.1 44.2 2.6 1.0 0.2
LOS D D A A A
Approach Delay 39.1 2.8 0.9
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

3: Grove Ave & Holland Rd 4/3/2008
LA R S
Lane Group SBL SBR NEL NET SWT SWR
Approach LOS D A A
90th %ile Green (s) 14.3 5.4 747 64.3 64.3
90th %ile Term Code Gap Gap Coord Coord Coord
70th %ile Green (s) 11.9 00 771 771 771
70th %ile Term Code Gap Skip Coord Coord Coord
50th %ile Green (s) 10.2 0.0 788 788 788
50th %ile Term Code Gap Skip Coord Coord Coord
30th %ile Green (s) 8.6 0.0 804 804 804
30th %ile Term Code Gap Skip Coord Coord Coord
10th %ile Green (s) 0.0 0.0 940 940 94.0
10th %ile Term Code Skip Skip Coord Coord Coord
Stops (vph) 65 6 124 41 1
Fuel Used(gal) 1 0 24 3 0
CO Emissions (g/hr) 98 18 1675 225 21
NOx Emissions (g/hr) 19 3 326 44 4
VOC Emissions (g/hr) 23 4 388 52 5
Dilemma Vehicles (#) 0 0 27 17 0
Queue Length 50th (ft) 57 2 41 7 0
Queue Length 95th (ft) 86 14 71 33 1
Internal Link Dist (ft) 635 362 475
Turn Bay Length (ft) 50 75
Base Capacity (vph) 452 343 2775 2732 1330
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 13 0 0 0
Reduced v/c Ratio 0.22 0.01 0.24 0.28 0.06

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 2 (2%), Referenced to phase 2:SWT and 6:NET, Start of Yellow
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 4.1 Intersection LOS: A
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Grove Ave & Holland Rd
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Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

4: Manning Rd & Holland Rd

4/3/2008

Lane Group NWL NWR NET NER SWL SWT
Lane Configurations L 41 LI
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 1.00 095 095 1.00 0.95
Frt 0.874 0.997

Flt Protected 0.997 0.950

Satd. Flow (prot) 1585 0 3244 0 1736 3252
Flt Permitted 0.997 0.950

Satd. Flow (perm) 1585 0 3244 0 1736 3252
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 45 45
Link Distance (ft) 529 555 1335
Travel Time (s) 12.0 8.4 20.2
Volume (vph) 5 76 753 15 103 805
Peak Hour Factor 0.76 076 081 0.81 0.97 0.97
Heavy Vehicles (%) 40% 2% 11% 8% 4% 11%
Adj. Flow (vph) 7 100 930 19 106 830
Lane Group Flow (vph) 107 0 949 0 106 830
Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 42.0%
Analysis Period (min) 15

ICU Level of Service A

Baseline
Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

5: Staley Dr & Holland Rd 4/3/2008
a RV ™ N T . T - R A S
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations iy ul s LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 300 375 100 500
Storage Lanes 0 1 0 0 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 0.850 0.940 0.850 0.850
Flt Protected 0.963 0.988 0.950 0.950
Satd. Flow (prot) 0 1816 1568 0 1765 0 1752 3282 1553 1805 3343 1615
Flt Permitted 0.693 0.886 0.950 0.950
Satd. Flow (perm) 0 1307 1568 0 1582 0 1752 3282 1553 1805 3343 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 49 90 291
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 45 45
Link Distance (ft) 263 649 1335 1201
Travel Time (s) 6.0 14.8 20.2 18.2
Volume (vph) 178 52 108 29 37 53 27 699 83 42 781 279
Peak Hour Factor 0.77 077 077 093 093 093 092 092 092 096 096 0.96
Heavy Vehicles (%) 1% 0% 3% 0% 0% 0% 3% 10% 4% 0% 8% 0%
Adj. Flow (vph) 231 68 140 31 40 57 29 760 90 44 814 291
Lane Group Flow (vph) 0 299 140 0 128 0 29 760 90 44 814 291
Turn Type Perm Perm Perm Prot Prot Prot Prot
Protected Phases 4 8 5 2 2 1 6 6
Permitted Phases 4 4 8
Detector Phases 4 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 100 100 10.0 10.0 50 15.0 15.0 50 15.0 15.0
Minimum Split (s) 150 150 150 150 150 100 210 210 100 210 210
Total Split (s) 450 45.0 45.0 45.0 45.0 0.0 150 40.0 40.0 15.0 40.0 40.0
Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 0.0% 15.0% 40.0% 40.0% 15.0% 40.0% 40.0%
Maximum Green (s) 40.0 40.0 40.0 40.0 40.0 100 340 340 100 340 34.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 15 15 15 15 15 15 2.0 2.0 15 2.0 2.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 0.0 15.0 15.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 27.6 27.6 27.6 9.0 56.6 56.6 79 554 554
Actuated g/C Ratio 0.28 0.28 0.28 0.09 057 057 0.08 055 0.55
v/c Ratio 0.83 0.26 0.27 0.18 041 0.10 0.31 044 0.28
Uniform Delay, d1 34.0 0.0 17.0 439 134 0.0 455 143 0.0
Control Delay 37.0 4.5 16.1 40.6 14.5 33 429 11.2 15
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

5: Staley Dr & Holland Rd

4/3/2008

i "N NN N R

X o~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Total Delay 37.0 4.5 16.1 40.6 14.5 33 430 11.2 1.6
LOS D A B D B A D B A
Approach Delay 26.7 16.1 14.2 10.0
Approach LOS C B B B

90th %ile Green (s) 373 373 373 373 373 100 371 371 96 36.7 36.7
90th %ile Term Code Gap Gap Gap Hold Hold Hold Coord Coord Gap Coord Coord
70th %ile Green (s) 30.7 30.7 30.7 30.7 30.7 10.0 455 455 78 433 433
70th %ile Term Code Gap Gap Gap Hold Hold Hold Coord Coord Gap Coord Coord
50th %ile Green (s) 26.4 26.4 264 264 264 10.0 51.0 51.0 6.6 476 47.6
50th %ile Term Code Gap Gap Gap Hold Hold Hold Coord Coord Gap Coord Coord
30th %ile Green (s) 222 222 222 222 222 0.0 66.8 66.8 0.0 66.8 66.8
30th %ile Term Code Gap Gap Gap Hold Hold Skip Coord Coord Skip Coord Coord
10th %ile Green (s) 164 164 164 164 164 00 726 726 00 726 726
10th %ile Term Code Gap Gap Gap Hold Hold Skip Coord Coord Skip Coord Coord
Stops (vph) 207 13 53 26 386 12 37 408 31
Fuel Used(gal) 3 0 1 1 13 1 1 13 3
CO Emissions (g/hr) 234 27 90 55 903 65 81 905 185
NOx Emissions (g/hr) 46 5 17 11 176 13 16 176 36
VOC Emissions (g/hr) 54 6 21 13 209 15 19 210 43
Dilemma Vehicles (#) 0 0 0 0 32 0 0 26 0
Queue Length 50th (ft) 179 0 38 17 135 1 23 150 1
Queue Length 95th (ft) 194 23 73 45 268 16 m50 236 44
Internal Link Dist (ft) 183 569 1255 1121

Turn Bay Length (ft) 150 300 375 100 500
Base Capacity (vph) 536 725 678 193 1857 918 199 1852 1025
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 64 0 0 0 0 13 0 10
Reduced v/c Ratio 0.56 0.21 0.19 0.15 041 0.10 0.24 044 0.29
Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100
Offset: 74 (74%), Referenced to phase 2:NET and 6:SWT, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.5
Intersection Capacity Utilization 55.0%

Analysis Period (min) 15

m Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: B
ICU Level of Service B

Baseline

Hampton Roads Planning District Commission

Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7
5: Staley Dr & Holland Rd 4/3/2008

Splits and Phases: 5: Staley Dr & Holland Rd
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Lane Configurations L 1 ol L ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 0 225 225 0 200
Storage Lanes 1 2 2 0 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9
Lane Util. Factor 1.00 *0.95 0.97 100 *0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1752 3282 3400 1538 3282 1568
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1752 3282 3400 1538 3282 1568
Right Turn on Red No Yes Yes
Satd. Flow (RTOR) 167 463
Headway Factor 1.00 1.00 1.00 100 1.00 1.00
Link Speed (mph) 60 40 45
Link Distance (ft) 437 642 1201
Travel Time (s) 5.0 10.9 18.2
Volume (vph) 185 710 527 132 558 417
Peak Hour Factor 0.83 083 079 0.79 0.90 0.90
Heavy Vehicles (%) 3% 10% 3% 5% 10% 3%
Adj. Flow (vph) 223 855 667 167 620 463
Lane Group Flow (vph) 223 855 667 167 620 463
Turn Type custom  Split Perm
Protected Phases 1 6 4 4 2
Permitted Phases 2
Detector Phases 1 6 4 4 2 2
Minimum Initial (s) 5.0 15.0 7.0 7.0 150 15.0
Minimum Split (s) 100 210 12.0 120 210 210
Total Split (s) 290 64.0 36.0 360 350 35.0
Total Split (%) 29.0% 64.0% 36.0% 36.0% 35.0% 35.0%
Maximum Green (S) 240 58.0 310 31.0 29.0 29.0
Yellow Time (s) 35 4.0 35 3.5 4.0 4.0
All-Red Time (s) 15 2.0 15 15 2.0 2.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 6.0
Recall Mode None C-Max None None C-Max C-Max
Act Effct Green (s) 185 66.2 258 258 438 4338
Actuated g/C Ratio 0.19 066 026 026 044 044
v/c Ratio 069 039 076 032 043 049
Uniform Delay, d1 38.0 7.7 342 0.0 195 0.0
Control Delay 41.5 9.0 364 54 16.1 25
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 415 9.0 364 54 16.1 25
LOS D A D A B A
Approach Delay 15.7 30.2 10.3
Baseline Synchro 6 Report
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Lanes, Volumes, Timings G:\\TRANS\STUDIES\Holland Rd\traffic\Holland-PM2017-bypass.sy7

6: Southwest Bypass & Holland Rd 4/3/2008
A e
Lane Group SBL SBR NWL NWR NEL NER
Approach LOS B C B
90th %ile Green (s) 240 58.0 31.0 310 29.0 29.0
90th %ile Term Code Max Coord Max Max Coord Coord
70th %ile Green (s) 201 614 276 276 36.3 36.3
70th %ile Term Code Gap Coord Gap Gap Coord Coord
50th %ile Green (s) 174 642 248 248 418 4138
50th %ile Term Code Gap Coord Gap Gap Coord Coord
30th %ile Green (s) 148 66.6 224 224 46.8 46.8
30th %ile Term Code Gap Coord Gap Gap Coord Coord
10th %ile Green (s) 11.0 710 18.0 180 550 55.0
10th %ile Term Code Gap Coord Gap Gap Coord Coord
Stops (vph) 166 311 466 17 311 27
Fuel Used(gal) 6 10 11 1 10 4
CO Emissions (g/hr) 402 712 753 62 702 266
NOx Emissions (g/hr) 78 138 147 12 137 52
VOC Emissions (g/hr) 93 165 175 14 163 62
Dilemma Vehicles (#) 0 0 0 0 0 0
Queue Length 50th (ft) 134 117 202 0 78 9
Queue Length 95th (ft) 178 166 205 30 102 2
Internal Link Dist (ft) 357 562 1121
Turn Bay Length (ft) 350 225 225 200
Base Capacity (vph) 438 2174 1088 606 1437 947
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 051 039 061 028 043 049

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 96 (96%), Referenced to phase 2:NEL and 6:SBR, Start of Yellow
Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

Splits and Phases:  6: Southwest Bypass & Holland Rd
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APPENDIX H — SAMPLE ACCESS MANAGEMENT GUIDELINES

Source: Iowa State University Center for Transportation Research and Education

i HOLLAND ROAD CORRIDOR STUDY



Appendix A: Example Access Management Ordinance for a City

Summary

The following exampl e access management ordinance has been adapted from the actual municipal ordinance of College Station,
Texas. College Station's ordinance was determined to be one of the most comprehensive ordinances developed by a city for access
management. The adapted code is provided to assist lowa cities in devel oping access management ordinances. Although the code does
not cover al access treatments discussed in this handbook, it does cover the most-used treatments. Municipalities are urged to tailor
the code to meet |ocal needs and develop additional code language as necessary.

Features of the example code include classification of roadways by function and requirements for sight distance, driveway spacing,
maximum driveways per lot, corner lot access, corner clearance, shared (joint and cross) access, turn radius, driveway width, driveway
throat length, and parking/loading. In summary:

Roadways are classified by the following functional categories:

1. Local streets—streets that provide accessto single family residential neighborhoods.

2. Collectors—streetsthat link Local Streets with the arterial system and serve residential areas primarily internal to one
neighborhood.

3. Minor arterials—streets that feed the major arterial system, support moderate length trips, and serve activity centers.

4. Magjor arterials—streets and highways that provide service to traffic entering and exiting the city and between major
activity centers within the city.

Magjor arterial, minor arterial, and collector streets should be indicated in a thoroughfare plan that maps roadways by their
classification.

Driveway spacing is differentiated between drives on the same side and opposite side of the roadway as shown in Table A1:

lowa Access Management Handbook—A.1



Appendix A: Example Access Management Ordinance for a City

Table A1—Minimum driveway spacing

Street Classifications ~ Minimum Adjacent Spacing (feet) Minimum Opposite Right Spacing (feet)
Local street 150 125
Collector 185 175
Minor arterial 230 225
Major arterial 275 300

Corner clearances must meet the minimum spacing standards for the roadway. When spacing standards cannot be met, additional
standards are proposed.

Minimum driveway throat |engths, measured from curb line to first on-site conflict point, are as follows:
+ collector—25 feet (approximately two car lengths)
« minor arterial—A40 feet
« major arterial—55 feet

Example Municipal Driveway Access Location and Design Ordinance
(1) Generd

@ It shall be unlawful for any person to cut, break, or remove any curb along a street except as herein authorized.
(b) It shall be unlawful for any person to construct, alter, or extend, or permit or cause to be constructed, altered, or
extended any driveway approach which can be used only as a parking space or area between the curb and

private property.

(© This section shall be deemed to be supplemental to other sections regulating the use of public property, and in
case of conflict, this section shall govern.

(d) Adequate sight distance shall be provided for a passenger motor vehicle making aleft or right turn exiting from
adriveway. This determination shall be made by the city engineer.

lowa Access Management Handbook—A.2



Appendix A: Example Access Management Ordinance for a City

(e The specifications and guidelines set forth in this ordinance are to be applied to al roadways and properties that
abut these roadways within the city, unless otherwise indicated.

()] As determined by the city engineer, engineering judgment shall override the recommended dimensions set forth
in this policy if warranted by specific traffic conditions.

(2) Location of Driveway Access
@ In making a determination as to the location of driveway access, the city engineer shall consider:
(i) The characteristics of the proposed land use;

(i)  Theexisting traffic flow conditions and the future traffic demand anticipated on the development and
the adjacent street system,

(iii)  Thelocation of the property;

(iv) Thesize of the property;

(v)  Theorientation of structures on the site;

(vi)  Thenumber of driveways needed to accommodate anticipated traffic;

(vii) The number and location of driveways on existing adjacent and opposite properties;
(viii) Thelocation and carrying capacity of intersections;

(ixX) The proper geometric design of driveways,

(X)  The spacing between opposite and adjacent driveways,

lowa Access Management Handbook—A.3



Appendix A: Example Access Management Ordinance for a City

(b)

(©)

(d)

(€)

()
(9)

(xi) Theinterna circulation between driveways; and,
(xii) The speed of the adjacent roadway .

Driveway access to arterials shall not be permitted for parking or loading areas that require backing maneuvers
in apublic street right-of-way. Driveway access to collector streets for commercia or multifamily

developments shall not be permitted for parking or loading areas that require backing maneuversin apublic
street right-of-way.

One curb cut shall be allowed for access to single family and duplex residential tracts. More than one curb cut
may be allowed upon approval by the city engineer.

For corner tracts, accessto residential tracts shall be provided from the lesser (lowest classification) street.
Access notes on plats shall supersede this requirement. The determination as to the lesser (or greater) street shall
be based on the functional street classification.

No cuts through aleft turn reservoir of amedian shall be permitted in order to provide for left turn movements
to driveway approaches.

Driveways in right turn lane transition areas shall not be permitted.

When acommercia or multifamily development abuts more than one public street, access to each abutting
street may be allowed only if the following criteria are met:

) It is demonstrated that such accessis required to adequately serve driveway volumes and will not be
detrimental or unsafe to traffic operations on public streets. The city engineer may require the submittal
of atraffic study which demonstrates that such accessis required.

(i)  The minimum requirements for corner clearance for commercial or multifamily driveways are met.

lowa Access Management Handbook—A.4



Appendix A: Example Access Management Ordinance for a City

3 Spacing of Driveway Access

(@

(b)

(©)

Application of the driveway access location and design policy requires identification of the functional
classification of the street on which access is requested and then applying the appropriate spacing requirements.
City streets are classified asfollows:

(i) Maor Arterial;

(it) Minor Arterial;

(iii)Collector; and,

(iv)Local Street.

Magjor arterial, minor arterial, and collector streetsin the city are indicated on the Thoroughfare and
Transportation Improvement Plan. The functional classification of any street in the city not indicated as an
arterial or collector street on this plan shall be determined using the functional street classification defined by
the American Association of State Highway and Transportation Officials (AASHTO) “green book,” A Policy on
Geometric Design of Highways and Streets.

Driveway access spacing shall be measured from the centerline of the proposed driveway pavement to the
nearest edge of the roadway of the adjacent or opposite driveway or street asindicated in Figure A1.

lowa Access Management Handbook—A.5



Appendix A: Example Access Management Ordinance for a City

Figure A1—Measuring driveway access
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Note: The above roadway is hypothetical and could represent an arterial, collector, or local street.

(d)
requirements of Table A2.

Opposite Right Driveways shall be located no closer than the minimum

Table A2—Opposite right (downstream) drive spacing

Street Minimum Spacing Desirable Spacing*
Classification (feet) (feet)
Major Arterial 300 400
Minor Arterial 225 350
Collector 175 300
Local Street 125 225

* Desirable spacing will be required except in older developments with insufficient frontage.

lowa Access Management Handbook—A.6



(4)

Appendix A: Example Access Management Ordinance for a City

(e) Additional opposite right spacing over and above that set forth in Table A2 may berequired if it is determined
by the city engineer or his designee that there isinsufficient left turn queue storage or weave maneuver area
between the opposite right and proposed driveway. This determination shall be made under peak traffic
conditions.

()] A minimum of one hundred twenty-five feet (125") shall be required for Opposite Left Drives for all street
classifications.

(9) If the centerline of an opposite drive is less than fifteen feet (15') from the centerline of the proposed drive, the
drives form an intersection and the minimum spacing requirements shall apply for the closest drive.

(h) Adjacent drives shall be located no closer than the minimum requirements of Table A3.

Table A3—Adjacent drive spacing

Street Minimum Spacing Desirable Spacing*
Classification (feet) (feet)
Major Arterial 275 350
Minor Arterial 230 300
Collector 185 235
Local Street 150 190

* Desirable spacing will be required except in older developments with insufficient frontage.

Corner Clearance

Corner clearance for driveway access shall meet or exceed the minimum driveway spacing requirements for that roadway.
When minimum spacing requirements cannot be met due to lack of frontage and al means to acquire shared access drives or
Cross access easements have been exhausted, the following requirements shall apply.

@ At intersections of arterials with channelized right-turn lanes with yield control, a corner clearance distance in
accordance with those set forth in Figure A2 shall be required for the first downstream driveway. This distance
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shall be measured from the channelized median to the nearest edge of the proposed driveway as indicated in

Figure A2.
Figure A2—Downstream corner clearance
Street
Right-Turn Lane / 4
R street
Radius Clearance [}
[&]
(feet) (feet) ol
50 200 S o
75 230 O
100 275
/ A
drive
N

(b) No driveway approach may be located closer to the corner than 30 feet on local streets, 75 feet on collector
streets, 100 feet on minor arterials and 120 feet for major arterials. This measurement shall be taken from the
intersection of property lines at the corner. When these requirements cannot be met due to lack of frontage, the
driveway may be located such that the radius will begin at the farthest property line.
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(5) Shared Access

(@

(b)

Appendix A: Example Access Management Ordinance for a City

A joint private access easement may be required between adjacent lots fronting on arterial and collector streets
in order to minimize the total number of access points along those streets and to facilitate traffic flow between
lots. The location and dimensions of said easement shall be determined by the city engineer.

Private cross access easements may be required across any ot fronting on an arterial or collector street in order
to minimize the number of access points and facilitate access between and across individual lots. The location
and dimension of said easement shall be determined by the city engineer.

(6) Geometric Design of Driveway Access

(@
(b)
(©)

All driveways shall meet the city's standard specifications for street construction and construction standards.
Curb cuts for driveways shall not be permitted in the curb return of an intersection.

The curb return radii for driveways intersecting at right angles with the roadway and without a deceleration lane
shall be asfollows:

() Curb return radii for residential (single family and duplex) driveways located on local or collector streets
shall be between 2.5 feet and 10.0 feet as shown in Figure A3. Flare type residential driveways must
also adhere to these dimensional criteria. Residential driveways located on arterial streets must adhere to
the specifications set forth in 6(c)(ii).

(i) Curb return radii for commercia and multi-family driveways shall vary between fifteen feet (15" and
thirty feet (30") as shown in Figure A4.

(iii)  Curb returnradii for driveway types not included in (i) or (ii) above shall be determined by the city
engineer.
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(d) The maximum width of residential driveway approach, shown in Figure A3 and measured at the property line,

shall not exceed twenty-eight feet (28" in width, while the minimum width shall not be less than ten feet (10 in
width.

Figure A3—Residential driveway

Tangency
Point
Street
Straight flare to connect /\ /\
tangency points of curb *{  Approach Curb Return Radius (R)
return. Width for Collector and Local
Max. 28 Streetsis Maximum of
Min. 100 | 10 feet and Minimum of
2.5 feet.
drive

(e The maximum width of acommercial and multi-family driveway approach for two-way operation, shown in
Figure A4, shall not exceed thirty-six feet (36') except that the city engineer may issue permits for driveway
approaches greater than thirty-six feet (36") in width on major streets to handle special traffic conditions. The

minimum width of commercial and multifamily driveway approach for two-way operation shall not be less than
twenty-four feet (24").
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Figure AA—Commercial and multifamily driveway

Street

Tangency
Point
Approach Curb Return Radius (R)

Width Maximum of 30 feet and
Max. 36’ Minimum of 15 feet.
Min. 24 |

drive

(f)
(9)

(h)

(i)

The combination of two driveways for residentia circular drives shall not exceed twenty-eight feet (28").

The angle of driveway approach shall be approximately ninety degrees (90°) for two (2) way drives and
between forty-five degrees (45°) and ninety degrees (90°) degrees for one way drives.

A minimum driveway throat length of twenty-five feet (25') for collector streets, forty feet (40" for minor
arterials, and fifty-five feet (55') for major arterias, as shown in Figure A5, may be required to allow for traffic
entering the site to be stored on site in order to avoid a queue of traffic from the development from being out on
the roadway causing delays to the through traffic stream. The driveway throat length shall be defined as the
distance from the street to the first point of conflict in the driveway.

For the benefit of traffic safety and flow on collector and arterial streets, access points may be required to be
designed to prohibit certain types of turning movements (for example, left turns). Driveways not meeting the
spacing guidelinesin Tables A2 and A3 may be designed for limited access by the addition of a median to the
driveway.
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Figure A5—Access points
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() For the benefit of traffic safety and flow on collector and arterial streets, tapered or channelized deceleration
lanes for vehicles turning right into high volume or intersection type driveways may be required if warranted.
Design of right-turn deceleration lanes shall be in accordance with the AASHTO Green Book on auxiliary
lanes.

(1) The spacing requirements for driveways not meeting the specificationsin Tables A2 and A3 may be
lessened or waived if tapered or channelized decel eration lanes are used.
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Access points on arterial and collector streets may be required to be signalized in order to provide safe and
efficient traffic flow. A development may be responsible for all or part of any right-of-way, design, hardware,
and construction costs of atraffic signal if it is determined that the signal is necessitated by the traffic generated
from the development. The procedures for signal installation and the percent of financial participation required
of the development in the installation of the signal shall be in accordance with criteria set forth in the city's
traffic signal policy

(7) Street Structures

(8)

No driveway shall interfere with municipal facilities such as street light or traffic signal poles, signs, fire hydrants,
cross walks, bus loading zones, utility poles, fire alarm supports, drainage structures, or other necessary street
structures. The city engineer is authorized to order and effect the removal or reconstruction of any driveway which is
constructed in conflict with street structures. The cost of reconstructing or relocating such driveways shall be at the
expense of the abutting property owner.

Permits

@ Any plans submitted for building approval which include or involve driveways shall be referred to the city
engineer for approval before a building permit isissued.

(b) A written driveway permit for a new development shall be not issued or required. Approval of driveway
location and design for new properties and other developments on abuilding plan or site plan shall be
considered the permit for driveway installation.

(c) Any property owner desiring anew driveway or an improvement to an existing driveway at an existing

residential or other property shall make application for adriveway permit, in writing, and designating the
contractor who will do the work, to the city engineer or the building supervisor, accompanied by a sketch or
drawing showing clearly the driveway, parking area, or doorway to be connected and the location of the nearest
existing driveways on the same and opposite sides of the roadway. The city engineer will prescribe the
construction procedure to be followed.
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(d) A permit or building/site plan approval as per the procedure of either 8(b) or 8(c) shall be required for the
location of all driveways which provide for access to property. Driveway permitswill also be required for any
significant structure change, land use change, or property boundary change.

(e The driveway permit fee shall be set by resolution of the city council as deemed appropriate by the council and
shall be of an amount to cover the cost of licensing and maintaining records.

() All permits granted for the use of public property under the terms of this section shall be revocable at the will of
the city council.
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TECHNICAL APPENDICES

APPENDIX I — PLANNING LEVEL COST ESTIMATES

Source: VDOT

i HOLLAND ROAD CORRIDOR STUDY



Planning Level Cost Estimate for Urban Typical Section Holland Road Corridor Study

6-Lane Widening Bypass
Cost Per Mile Urban
Year 3.25 3.25 miles
2006 2008
Roads
Urban 12.75 41.4375
Limited Access 321
Sidewalk 0.11 0.12 0.78
Signal 0.24 0.275 1.65
ROW 40.40063 54
Interchange 10 170
94.27
Total (millions) 94.3 256.1
Truck Percentages 14
YOE Dollars Inflation rate of 6.5 percent used to get cost from 2006 to 2008

Interchange locations for Bypass alternative based upon termini locations and a tight diamond at Kenyon Road
Interchange locations for Urban estimate based upon anticipated modifications at Route 58 and 58 business intersection
Field observation indicates the existing median width varies from approximately 4 to 16 feet

In consideration of the existing median width project expansion is based upon widening 3 lanes for 3.25 miles
The proposed 20 median requires pavement demolition of up to 8 feet of the existing section

This cost estimate is based upon converting the rural typical sections to an urban typical section





