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I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway AM Peak Hour

Synchro 7 -  Report

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

Lane Configurations
Volume (vph) 140 2334 230 164 1637 538 3 0 24 24 139 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 1 0 1 1 0 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor
Frt 0.987 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950 0.999
Satd. Flow (prot) 1752 4970 0 1752 5036 1568 0 1752 1568 1665 1751 1568
Flt Permitted 0.082 0.057 0.360 0.756 0.995
Satd. Flow (perm) 151 4970 0 105 5036 1568 0 664 1568 1325 1744 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 500 26 24
Link Speed (mph) 45 45 25 25
Link Distance (ft) 324 359 181 248
Travel Time (s) 4.9 5.4 4.9 6.8
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 152 2537 250 178 1779 585 3 0 26 26 151 24
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 152 2787 0 178 1779 585 0 3 26 23 154 24
Turn Type pm+pt pm+pt Perm Perm custom Perm custom
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 2 8 5 8 4 1 4
Detector Phase 1 6 5 2 2 8 8 5 8 4 4 1 4
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.0 23.0 12.0 23.0 23.0 10.0 10.0 10.0 10.0
Total Split (s) 21.0 73.0 0.0 21.0 73.0 73.0 15.0 15.0 36.0 15.0 15.0 36.0
Total Split (%) 15.0% 52.1% 0.0% 15.0% 52.1% 52.1% 10.7% 10.7% 25.7% 10.7% 10.7% 25.7%
Yellow Time (s) 4.0 5.0 4.0 5.0 5.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -3.0 0.0 -2.0 -3.0 -3.0 -1.0 -1.0 -2.0 -1.0 -1.0 -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
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Max None Max Max None None None None
Act Effct Green (s) 81.9 69.8 84.1 70.8 70.8 11.1 27.7 11.1 11.1 26.7
Actuated g/C Ratio 0.74 0.63 0.76 0.64 0.64 0.10 0.25 0.10 0.10 0.24



I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway AM Peak Hour

Synchro 7 -  Report

Lane Group ø9

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 26.0
Total Split (s) 31.0
Total Split (%) 22%
Yellow Time (s) 10.0
All-Red Time (s) 0.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode None
Act Effct Green (s)
Actuated g/C Ratio



I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway AM Peak Hour

Synchro 7 -  Report

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

v/c Ratio 0.53 0.89 0.64 0.55 0.49 0.04 0.06 0.17 0.88 0.06
Control Delay 21.3 23.1 35.8 13.6 3.9 53.0 9.8 53.5 92.5 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 23.1 35.8 13.6 3.9 53.0 9.8 53.5 92.5 10.2
LOS C C D B A D A D F B
Approach Delay 23.0 12.9 14.2 78.2
Approach LOS C B B E
Queue Length 50th (ft) 22 490 61 204 18 2 0 14 109 0
Queue Length 95th (ft) 124 #1093 180 475 123 13 18 52 #310 18
Internal Link Dist (ft) 244 279 101 168
Turn Bay Length (ft)
Base Capacity (vph) 366 3144 338 3229 1185 67 468 133 176 467
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 0.42 0.89 0.53 0.55 0.49 0.04 0.06 0.17 0.88 0.05

Intersection Summary

Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 110.5
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Rte 9  & Harvard Pilgrim Site Driveway



I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway PM Peak Hour

Synchro 7 -  Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 1898 4 21 1992 62 197 0 275 325 21 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 1 0 1 1 0 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950 0.958
Satd. Flow (prot) 1752 5036 0 1752 5036 1568 0 1752 1568 1665 1679 1568
Flt Permitted 0.064 0.064 0.404 0.369 0.362
Satd. Flow (perm) 118 5036 0 118 5036 1568 0 745 1568 647 634 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 43 284 140
Link Speed (mph) 45 45 25 25
Link Distance (ft) 324 359 181 248
Travel Time (s) 4.9 5.4 4.9 6.8
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 40 2063 4 23 2165 67 214 0 299 353 23 140
Shared Lane Traffic (%) 47%
Lane Group Flow (vph) 40 2067 0 23 2165 67 0 214 299 187 189 140
Turn Type pm+pt pm+pt Perm Perm custom Perm custom
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 2 8 5 8 4 1 4
Detector Phase 1 6 5 2 2 8 8 5 8 4 4 1 4
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 10.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.0 23.0 12.0 23.0 23.0 10.0 10.0 10.0 10.0
Total Split (s) 16.0 67.0 0.0 16.0 67.0 67.0 26.0 26.0 42.0 26.0 26.0 42.0
Total Split (%) 11.4% 47.9% 0.0% 11.4% 47.9% 47.9% 18.6% 18.6% 30.0% 18.6% 18.6% 30.0%
Yellow Time (s) 4.0 5.0 4.0 5.0 5.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -3.0 0.0 -2.0 -3.0 -3.0 -1.0 -1.0 -2.0 -1.0 -1.0 -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
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Max None Max Max None None None None
Act Effct Green (s) 72.3 63.7 72.2 63.7 63.7 22.2 34.1 22.2 22.2 34.2
Actuated g/C Ratio 0.65 0.57 0.65 0.57 0.57 0.20 0.31 0.20 0.20 0.31



I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway PM Peak Hour

Synchro 7 -  Report
Page 2

Lane Group ø9
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 26.0
Total Split (s) 31.0
Total Split (%) 22%
Yellow Time (s) 10.0
All-Red Time (s) 0.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Recall Mode None
Act Effct Green (s)
Actuated g/C Ratio



I-95/Route 128 at Route 9 IJR Existing (2007)
4: Rte 9  & Harvard Pilgrim Site Driveway PM Peak Hour

Synchro 7 -  Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.20 0.71 0.11 0.75 0.07 1.44 0.44 1.44 1.49 0.24
Control Delay 9.9 20.4 9.0 21.3 6.7 263.7 5.7 271.5 290.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 20.4 9.0 21.3 6.7 263.7 5.7 271.5 290.0 5.0
LOS A C A C A F A F F A
Approach Delay 20.2 20.7 113.3 206.0
Approach LOS C C F F
Queue Length 50th (ft) 7 321 4 349 6 ~191 7 ~176 ~182 0
Queue Length 95th (ft) 31 648 21 694 38 #439 58 #418 #423 37
Internal Link Dist (ft) 244 279 101 168
Turn Bay Length (ft)
Base Capacity (vph) 259 2894 259 2892 919 149 721 130 127 625
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 0.15 0.71 0.09 0.75 0.07 1.44 0.41 1.44 1.49 0.22

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 110.9
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.49
Intersection Signal Delay: 47.1 Intersection LOS: D
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Rte 9  & Harvard Pilgrim Site Driveway




