Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build AM Peak
P B

Lane Configurations % H %1‘. E !

Ideal Flow (vphpl) 1900 1900 1900 1500 1800 1900
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (g) 40 40 40 40 40 4.0
Turning Speed (mph) 15 =] 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Ped Bike Factor 0.99

Frt 0.850 0.921

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3221 0 1770 1863

Flt Permitted 0.950 0.406

Satd. Flow (perm) 1770 1583 3221 0 756 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 349 174

Headway Factor 100 100 100 100 100 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (s) 55.2 789 469
Volume (vph) 134 307 119 134 144 86

Confl. Peds. (#hr) 1

Peak Hour Factor 088 088 077 077 084 084

Adj. Flow (vph) 152 349 155 174 171 102

Lane Group Flow (vph) 152 349 329 0 17 102

Turn Type Perm pm+pt

Protected Phases < 2 1 6 9
Permitted Phases - 6

Minimum Split (s) 210 210 210 130 210 110
Total Split (s) 270 270 240 00 180 420 11.0
Total Split (%) 34% 34% 30% 0% 23% 53% 14%
Maximum Green (s) 220 220 190 15.0 37.0 6.0
Yellow Time (s) 3.0 30 3.0 3.0 3.0 30
All-Red Time (s) 20 20 20 0.0 20 20
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 50 50 5.0 5.0

Flash Dont Walk (s) "D 18 1118 11.0
Pedestrian Calls (#hr) 0 0 0 0

Act Effct Green (s) 230 230 200 380 38.0
Actuated g/C Ratio 029 029 0.25 048 048

v/c Ratio 030 050 0.35 0.32 0.12
Uniform Delay, d1 222 00 112 122 117

Delay 227 30 115 125 119

LOS C A B B B
Approach Delay 9.0 115 123
Approach LOS A B B

Queue Length S0th (ft) 59 0 30 47 27

Queue Length 95th (ft) 105 53 47 78 50
Internal Link Dist (ft) 2350 3392 1984
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build AM Peak

v Nt e
LoneGrowp _____ WBL WBR NST NBR SBL SBT e

50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 60 160
50th Bay Block Time % 6%

95th Bay Block Time % 35% 5%

Queuing Penalty (veh) 143 3

Intersection S0 0@ry 0000000000000
Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Pretimed

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 41.6% ICU Level of Service A

Splits and Phases:  1: Canal St & Main St

7.(114
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build PM Peak
N

Lane Configurations ! ; !1, ! !

Ideal Flow (vphpl) 1900 1900 1900 1900 1300 1300
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (s) 40 40 40 4.0 40 4.0
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Frt 0.850 0928

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3284 0 1770 1863

Flt Permitted 0.950 0.406

Satd. Flow (perm) 1770 1583 3284 0 756 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 394 156

Headway Factor 100 100 100 100 100 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (s) 55.2 789 46.9
Volume (vph) 192 331 131 122 302 140

Peak Hour Factor 084 084 078 078 092 092

Adj. Flow (vph) 229 394 168 156 328 152

Lane Group Flow (vph) 229 394 324 0 328 152

Turn Type Perm pm+pt

Protected Phases - 2 1 6 9
Permitted Phases - 6

Minimum Split (s) 210 210 210 130 210 100
Total Split (s) 270 270 240 00 180 420 130
Total Split (%) 33% 33% 29% 0% 22% 51% 16%
Maximum Green (s) 220 220 190 15.0 37.0 9.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 30
All-Red Time (s) 20 20 20 0.0 20 1.0
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 50 50 5.0 5.0

Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 230 230 200 38.0 38.0
Actuated g/C Ratio 028 028 024 046 046

vic Ratio 046 054 035 063 0.18
Uniform Delay, d1 244 00 128 145 128

Delay 250 29 131 15.0 131

LOS Cc A B B B
Approach Delay 110 131 144
Approach LOS B B B

Queue Length S0th (ft) 97 0 34 106 44

Queue Length 95th (ft) 150 45 ) 171 79
Internal Link Dist (ft) 2350 3392 1984

50th Up Block Time (%)

95th Up Block Time (%)
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build PM Peak

Nt N
—

Turn Bay Length (ft)

50th Bay Block Time % 32%

95th Bay Block Time % 46% 3% 10%

Queuing Penalty (veh) 307 7
—
Area Type:

Cycle Length: 82

Actuated Cycle Length: 82

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 50.5% ICU Level of Service A

Splits and Phases: 1: Canal St & Main St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build Sat Peak
P B

Lane Configurations g ’ !ﬁ E !

Ideal Flow (vphpl) 1900 1900 1900 1900 1300 1900
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (8) 40 40 40 40 40 40
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.927

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3245 0 1770 1863

Flt Permitted 0.950 0.377

Satd. Flow (perm) 1765 1583 3245 0 702 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 386 171

Headway Factor 100 100 100 100 1.00 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (8) 55.2 789 46.9
Veolume (vph) 169 328 150 144 225 150

Confl. Peds. (#hr) 1 1

Peak Hour Factor 085 085 084 084 093 093

Adj. Flow (vph) 199 386 179 171 242 161

Lane Group Flow (vph) 199 386 350 0 242 161

Turn Type Perm pm+pt

Protected Phases - 2 1 6 9
Permitted Phases 4 6

Minimum Split (s) 210 210 21.0 130 210 10.0
Total Split (s) 270 270 240 00 180 420 150
Total Split (%) 32% 32% 29% 0% 21% 50% 18%
Maximum Green (s) 220 220 190 150 37.0 100
Yellow Time (s) 30 30 3.0 3.0 3.0 3.0
All-Red Time (s) 20 20 20 0.0 20 20
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 50 50 50 5.0

Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 230 230 200 380 380
Actuated g/C Ratio 027 027 0.24 045 045

vic Ratio 041 054 039 043 0.19
Uniform Delay, d1 249 00 132 146 138

Delay 255 30 135 149 141

LOS C A B B B
Approach Delay 10.7 135 146
Approach LOS B B B

Queue Length S0th (ft) 86 0 38 78 49

Queue Length 95th (ft) 137 49 65 130 87
Internal Link Dist (ft) 2350 3392 1984
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future No Build Sat Peak

2R B

50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 60 160
50th Bay Block Time % 27%

95th Bay Block Time % 44% 4%

Queuing Penalty (veh) 273

Area Type: Other

Cycle Length: 84

Actuated Cycle Length: 84

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 47.8% ICU Level of Service A

Splits and Phases: 1: Canal St & Main St

102 7‘("'04
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build AM Peak
Nt

Lane Configurations ! ; !1, ! !

Ideal Flow (vphpl) 1900 1900 1900 1900 1S00 1900
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (s) 40 40 40 40 40 4.0
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Ped Bike Factor 0.99

Frt 0.850 0.920

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3217 0 1770 1863

Flt Permitted 0.950 0.405

Satd. Flow (perm) 1770 1583 3217 0 754 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 356 175

Headway Factor 100 100 100 100 1.00 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (s) 552 789 46.9
Volume (vph) 137 313 119 135 145 86

Confl. Peds. (#hr) 1

Peak Hour Factor 088 088 077 077 084 084

Adj. Flow (vph) 156 356 155 175 173 102

Lane Group Flow (vph) 156 356 330 0 173 102

Turn Type Perm pm+pt

Protected Phases - 2 1 6 9
Permitted Phases 4 6

Minimum Split (s) 210 210 210 130 210 110
Total Split (s) 270 270 240 00 180 420 110
Total Split (%) 34% 34% 30% 0% 23% 53% 14%
Maximum Green (s) 220 220 190 15.0 37.0 6.0
Yellow Time (s) 3.0 30 3.0 30 3.0 30
All-Red Time (s) 20 20 20 0.0 20 20
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 5.0 50 5.0 5.0

Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 230 230 200 38.0 38.0
Actuated g/C Ratio 029 029 025 048 048

v/c Ratio 031 050 035 032 0.12
Uniform Delay, d1 223 00 111 122 17

Delay 228 29 114 125 119

LOS C A B B B
Approach Delay 9.0 14 123
Approach LOS A B B

Queue Length S0th (ft) 61 0 30 48 27

Queue Length 95th (ft) 108 53 47 79 S0
Internal Link Dist (ft) 2350 3392 1984
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build AM Peak

2 B

50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 60 160
50th Bay Block Time % 8%

95th Bay Block Time % 36% 5%

Queuing Penalty (veh) 156 -

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70

Control Type: Pretimed

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 42.0% ICU Level of Service A

Splits and Phases: 1: Canal St & Main St

v 5
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build PM Peak
P R T

Lane Configurations E 5 E‘F, E !

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (s) 40 40 40 40 40 40
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Frt 0.850 0.927

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3281 0 1770 1863

Flit Permitted 0.950 0.403

Satd. Flow (perm) 1770 1583 3281 0 751 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 398 159

Headway Factor 100 100 100 100 100 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (s) 552 789 469
Volume (vph) 194 334 131 124 306 140

Peak Hour Factor 084 084 078 078 092 092

Adj. Flow (vph) 23 398 168 159 333 152

Lane Group Flow (vph) 231 398 327 0 333 152

Turn Type Perm pm+pt

Protected Phases - 2 1 6 9
Permitted Phases - 6

Minimum Spilit (s) 210 210 21.0 130 210 100
Total Split (s) 270 270 240 00 180 420 130
Total Split (%) 33% 33% 29% 0% 22% 51% 16%
Maximum Green (s) 220 220 190 15.0 37.0 9.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 30
All-Red Time (s) 20 20 20 0.0 2.0 1.0
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 50 50 50 50

Flash Dont Walk (s) 1.0 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 230 230 200 380 380
Actuated g/C Ratio 028 028 024 046 046

v/c Ratio 047 055 0.36 064 0.18
Uniform Delay, d1 244 00 127 145 128

Delay 250 29 130 151 131

LOS C A B B B
Approach Delay 11.0 130 145
Approach LOS B B B

Queue Length S0th (ft) 98 0 34 108 44

Queue Length 95th (ft) 151 45 53 s 79
Internal Link Dist (ft) 2350 3392 1984

50th Up Block Time (%)

95th Up Block Time (%)
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build PM Peak

.

Turn Bay Length (ft) 60
S0th Bay Block Time % 32%

95th Bay Block Time % 46% 3% 1%
Queuing Penalty (veh) 313 8
Area Type:

Cycle Length: 82

Actuated Cycle Length: 82

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 51.0% ICU Level of Service A

Splits and Phases: 1: Canal St & Main St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build Sat Peak
2R B

Lane Configurations ! ’ !1, ! !

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 60 0 0 160

Storage Lanes 1 1 0 1

Total Lost Time (s) 40 40 40 4.0 40 4.0
Turning Speed (mph) 15 9 9 15

Lane Util. Factor 100 100 095 095 100 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.926

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 3241 0 1770 1863

Flt Permitted 0.950 0.375

Satd. Flow (perm) 1765 1583 3241 0 699 1863

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 392 174

Headway Factor 100 100 100 100 100 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 2430 3472 2064

Travel Time (8) 552 789 469
Volume (vph) 172 333 150 146 227 150

Confl. Peds. (#hr) 1 1

Peak Hour Factor 085 085 084 084 093 093

Adj. Flow (vph) 202 392 179 174 244 161

Lane Group Flow (vph) 202 392 353 0 244 181

Turn Type Perm pm+pt

Protected Phases - 2 1 6 9
Permitted Phases - 6

Minimum Split (s) 210 210 210 130 210 100
Total Spilit (s) 270 270 240 00 180 420 150
Total Split (%) 32% 32% 29% 0% 21% 50% 18%
Maximum Green (s) 220 220 190 150 370 100
Yellow Time (s) 3.0 30 3.0 3.0 3.0 30
All-Red Time (s) 20 20 2.0 0.0 2.0 20
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Walk Time (s) 50 50 5.0 5.0

Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 230 230 200 38.0 38.
Actuated g/C Ratio 027 027 024 045 045

v/c Ratio 042 055 039 043 0.19
Uniform Delay, d1 25.0 00 131 146 138

Delay 256 30 134 15.0 141

LOS C A B B B
Approach Delay 10.7 134 146
Approach LOS B B B

Queue Length S0th (ft) 87 0 38 79 49

Queue Length 95th (ft) 139 49 65 130 87
Internal Link Dist (ft) 2350 3392 1984
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Main Future Build Sat Peak

2 B
LoneGroup _____ WBL WBR NST NGR SBL SBT 8

50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 60 160
50th Bay Block Time % 27%

95th Bay Block Time % 44% 4%

Queuing Penalty (veh) 281 3
Area Type: Other
Cycle Length: 84

Actuated Cycle Length: 84

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 48.1% ICU Level of Service A

Splits and Phases: 1: Canal St & Main St

\ al 1 [ ( 04 f*h 0
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Howe Ave Existing AM Peak

Mo & e &

Lane Configurations E ! ’ ’ a

Ideal Flow (vphpl) 1900 1900 1900 1900 1300 1900
Storage Length (ft) 100 50 0 0
Storage Lanes 1 1 1 0

Total Lost Time (s) 40 40 40 40 40 40
Leading Detector (ft) 50 50 S0 50 50

Trailing Detector (ft) 0 0 0 0 0

Turning Speed (mph) 15 9 15 9

Lane Util. Factor 100 100 100 100 100 1.00

Frt 0.850 0.902

Flt Protected 0.950 0.987

Satd. Flow (prot) 1770 1863 1863 1583 1658 0

Flt Permitted 0.292 0.987

Satd. Flow (perm) 544 1863 1863 1583 1658 0

Right Tum on Red Yes Yes

Satd. Flow (RTOR) 37 157

Headway Factor 100 100 100 100 1.00 1.00

Link Speed (mph) 30 30 30

Link Distance (ft) 3808 4752 3058

Travel Time (s) 86.5 108.0 69.5

Volume (vph) 115 140 294 65 46 123

Peak Hour Factor 091 091 088 088 077 0.77

Adj. Flow (vph) 126 154 334 74 60 160

Lane Group Flow (vph) 126 154 334 74 220 0

Turn Type pm+pt Perm

Protected Phases 5 2 6 - 9
Permitted Phases 2 6

Detector Phases 5 2 6 6 <4

Minimum Initial (s) 80 100 100 100 100 8.0
Minimum Split (s) 120 300 300 300 350 13.0
Total Split (s) 130 440 310 310 350 00 130
Total Split (%) 14% 48% 34% 34% 38% 0% 14%
Maximum Green (s) 90 380 250 250 29.0 8.0
Yellow Time (s) 3.0 40 40 40 40 30
All-Red Time (s) 1.0 20 2.0 20 20 20
Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 30 3.0 3.0 3.0 30
Recall Mode None None None None None None
Walk Time (s) 50 50 50 50

Flash Dont Walk (s) 110 1.0 1.0 110

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 306 259 164 164 130

Actuated g/C Ratio 058 054 034 034 027

vic Ratio 024 015 052 013 039

Uniform Delay, d1 41 42 115 438 w b

Delay 47 48 131 71 6.7

LOS A A B A A

Approach Delay 47 120 6.7
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Howe Ave Existing AM Peak
M ooy = K N
LaneGrowp  EBL EBT WBT WBR SBL SBR 8

Approach LOS A B A

90th %ile Green (s) 90 352 222 222 135 0.0
90th %ile Term Code Max Hold Gap Gap Gap Skip
70th %ile Green (s) 90 292 162 16.2 10.0 0.0
70th %ile Term Code Max Hold Gap Gap Min Skip
S0th %ile Green (s) 82 258 136 136 100 0.0
50th %ile Term Code Gap Hold Gap Gap Min Skip
30th %ile Green (s) 80 231 111 111 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 0.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Skip Skip Skip Skip Skip Skip

Queue Length 50th (ft) 13 16 74 = 14
Queue Length 95th (ft) 34 40 144 24 47
Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 30%

95th Bay Block Time % 43%

Queuing Penalty (veh) 27

Intersection Symmary 0000000000000
Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 44.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 8.5 Intersection LOS: A
Intersection Capacity Utilization 47.7% ICU Level of Service A
90th %ile Actuated Cycle: 60.7

70th %ile Actuated Cycle: 51.2

50th %ile Actuated Cycle: 47.8

30th %ile Actuated Cycle: 45.1

10th %ile Actuated Cycle: 17.9

Splits and Phases: 1: Canal St & Howe Avenue
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Canal at Howe Ave Existing PM Peak

Lane Configurations ! ! ! ’ a

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (s)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Lane Util. Factor
Frt

Fit Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Peak Hour Factor
Adj. Flow (vph)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
vic Ratio

Uniform Delay, d1
Delay

LOS

Approach Delay

M = = K S
1900 1900 1900 1900 13800 1900
100 50 0 0
1 1 1 0
40 40 40 40 40 40
50 50 50 S0 50
0 0 0 0 0
15 9 15 9
100 100 100 100 100 1.00
0.850 0.904
0.950 0.986
1770 1863 1863 1583 1660 0
0.950 0.986
1770 1863 1863 1583 1660 0
Yes Yes
30 111
100 100 100 100 100 1.00
30 30 30
3808 4752 3058
865 108.0 695
112 301 302 68 72 175
086 086 080 080 091 091
130 350 378 85 79 192
130 350 378 85 27 0
custom Perm
= 2 6 4
S 6
5 2 6 6 4
80 100 100 100 100
140 300 300 300 300
200 540 340 340 350 0.0
18% 49% 31% 31% 32% 0%
160 490 280 280 300
30 40 40 40 40
1.0 1.0 2.0 20 1.0
Lead Lag Lag
Yes Yes Yes
3.0 30 3.0 30 30
None None None None None
50 50 50 50
110 110 110 110
0 0 0 0
112 295 193 193 147
022 057 037 037 029
033 033 054 014 049
16.2 45 123 6.5 8.5
230 55 153 100 125
C A B A B
103 143 125

8.0
13.0
210
19%
16.0

30

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

‘Canal at Howe Ave Existing PM Peak
A oy & A N o
LaneGrowp  EBL EBT WBT WBR SBL SBR e8 ==

Approach LOS B B B

90th %ile Green (s) 152 482 280 280 203 0.0
90th %ile Term Code Gap Hold Max Max Gap Skip
70th %ile Green (s) 111 357 196 196 138 0.0
70th %ile Term Code Gap Hold Gap Gap Gap Skip
50th %ile Green (s) 89 289 150 150 10.2 0.0
50th %ile Term Code Gap Hold Gap Gap Gap Skip
30th %ile Green (s) 80 251 121 121 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 0.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Skip Skip Skip Skip Skip Skip

Queue Length S0th (ft) 33 40 86 8 39
Queue Length 95th (ft) 101 105 189 35 134
Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 34%

95th Bay Block Time % 8% 9% 48%

Queuing Penalty (veh) 14 6 34

Intersection Symmary 0000000000000
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 48.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 53.3% ICU Level of Service A
90th %ile Actuated Cycle: 78.5

70th %ile Actuated Cycle: 59.5

50th %ile Actuated Cycle: 49.1

30th %ile Actuated Cycle: 45.1

10th %ile Actuated Cycle: 10

Splits and Phases: 1: Canal St & Howe Avenue
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Canal at Howe Ave Existing Sat Peak

«— AN/

P

Lane Cnﬁguraﬁons

Ideal Flow (vphpl) 1900
Storage Length (ft) 100
Storage Lanes 1
Total Lost Time (s) 40
Leading Detector (ft) S50
Trailing Detector (ft) 0
Turning Speed (mph) 15
Lane Util. Factor 1.00
Frt

Flt Protected 0.950
Satd. Flow (prot) 1770
Flt Permitted 0.950
Satd. Flow (perm) 1770

Right Tum on Red
Satd. Flow (RTOR)

Headway Factor 1.00
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 134
Peak Hour Factor 0.86
Adj. Flow (vph) 156
Lane Group Flow (vph) 156
Turn Type custom
Protected Phases 5
Permitted Phases 5
Detector Phases =
Minimum Initial (s) 100
Minimum Spilit (s) 230
Total Split (s) 230
Total Split (%) 22%
Maximum Green (s) 18.0
Yellow Time (s) 40
All-Red Time (s) 1.0
Lead/Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 50
Flash Dont Walk (s) 1.0
Pedestrian Calls (#hr) 0
Act Effct Green (s) 129
Actuated g/C Ratio 021
vic Ratio 042
Uniform Delay, d1 224
Delay 220
LOS C

Approach Delay

—

1900

40
S0
0

1.00

1863

1863

1.00

3808
86.5
235
0.86
273
273

10.0
30.0
55.0
52%
50.0

40

1.0

30
None
50
11.0

405
0.70
0.21
36
5.1

112

1900 1900
50
1
40 4.0
50 50
0 0
9
1.00 1.00
0.850
1863 1583
1863 1583
Yes
44
100 1.00
30
4752
108.0
308 92
080 080
385 115
385 115
custom
6
4
6 4
100 100
250 300
320 350
30% 33%
260 300
40 40
20 1.0
Lag
Yes
3.0 3.0
Min None
5.0 50
110 110
0 0
274 139
047 023
044 029
118 127
165 139
B B
159

1.00
0.911
0.983

1668
0.983
1668

93
1.00

3058
69.5
80
0.91
88
257

10.0
30.0
35.0
33%
30.0

40

1.0

3.0
None
5.0
11.0

139
0.23
0.57
140
138

13.8

1.00

Yes

1.00

154
0.91
169

5.0
10.0
15.0
14%
10.0

30

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

‘Canal at Howe Ave Existing Sat Peak
A o B M N
LaneGroup  EBL EBT WBT WBR SBL SBR o8

Approach LOS B B B

90th %ile Green (s) 168 488 260 201 201 0.0
90th %ile Term Code Gap Hold Max Gap Gap Skip
70th %ile Green (s) 126 399 213 144 144 0.0
70th %ile Term Code Gap Hold Gap Gap Gap Skip
S0th %ile Green (s) 100 324 164 108 108 0.0
50th %ile Term Code Min Hold Gap Gap Gap Skip
30th %ile Green (s) 100 294 134 100 100 0.0
30th %ile Term Code Min Hold Gap Min Min Skip
10th %ile Green (s) 00 375 365 0.0 0.0 0.0
10th %ile Term Code Skip Dwell Dwell Skip Skip Skip

Queue Length S0th (ft) 43 31 97 18 45
Queue Length 95th (ft) 114 80 203 57 136

Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 37%

95th Bay Block Time % 16% 51% 15%
Queuing Penalty (veh) 21 S0 29
Intersection Smmary 0000000000000
Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 57.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 54 2% ICU Level of Service A
90th %ile Actuated Cycle: 78.9

70th %ile Actuated Cycle: 64.3

50th %ile Actuated Cycle: 53.2

30th %ile Actuated Cycle: 49.4

10th %ile Actuated Cycle: 42.5

Splits and Phases: 1: Canal St & Howe Avenue
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‘Canal at Howe Ave Future No Build AM Peak

Lane Configurations g ¥ * ; a

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (s)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Lane Util. Factor
Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Peak Hour Factor
Adj. Flow (vph)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Spilit (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (8)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green ()
Actuated g/C Ratio
vic Ratio

Uniform Delay, d1
Delay

LOS

Approach Delay

A ey = A N o

1900
100
1

40
S0

0

15
1.00

0.950
1770
0.251
468

1.00

126
0.91
138
138

pm+pt

S

2

=

8.0
120
13.0
14%
9.0
3.0
1.0
Lead
Yes
30
None

318
0.59
0.28
42
48
A

1900
40
S0

0

1.00

1.00
3808

154
0.91
169
169

100
30.0
440
48%
38.0

40

20

3.0
None
50
11.0

270
0.55
0.16
42
49
A
49

1900

100
30.0
310
34%
250
40
2.0
Lag
Yes
3.0
None
50
11.0
0
176
0.36
0.54
116
134
B
123

1900

310

25.0
40
20
Lag
Yes
3.0
None
50

11.0

176
0.36
0.14
52
7.5
A

1900
0

30
None
50
11.0
0
136
0.28
0.42
45
76
A
76

1900
0

0

4.0

1.00

Yes

1.00

135

175

0.0
0%

8.0
13.0
13.0
14%

8.0

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Howe Ave Fuiure No Bulld AM Peak
Mooy = K s o
LaneGrop ~ EBL EBT WBT WBR SBL SBR e8 ==

Approach LOS A B A

90th %ile Green (s) 90 373 243 243 151 0.0
90th %ile Term Code Max Hold Gap Gap Gap Skip
70th %ile Green (s) 90 307 177 177 106 0.0
70th %ile Term Code Max Hold Gap Gap Gap Skip
50th %ile Green (s) 86 272 146 146 100 0.0
50th %ile Term Code Gap Hold Gap Gap Min Skip
30th %ile Green (s) 80 239 119 119 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 0.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Skip Skip Skip Skip Skip Skip

Queue Length S0th (ft) 15 18 85 6 19
Queue Length 95th (ft) 39 47 165 27 57
Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 34%

95th Bay Block Time % 44%

Queuing Penalty (veh) 32

Intersection Summary 0000000
Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 45.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 51.5% ICU Level of Service A
90th %ile Actuated Cycle: 64.4

70th %ile Actuated Cycle: 53.3

50th %ile Actuated Cycle: 49.2

30th %ile Actuated Cycle: 45.9

10th %ile Actuated Cycle: 14.5

Splits and Phases: 1: Canal St & Howe Avenue

>,
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Eanal at Howe Ave Future No Build PM Peak

Lane Configurations E g % 5 a

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (8)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Lane Util. Factor
Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Peak Hour Factor
Adj. Flow (vph)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (8)

Flash Dont Walk (s)
Pedestrian Calls (#hr)
Act Effct Green (s)
Actuated g/C Ratio
vic Ratio

Uniform Delay, d1
Delay

LOS

Approach Delay

Moy = Y o

1900
100
1

40
50

0

15
1.00

0.950
1770
0.950
1770

1.00

123
0.86
143
143

custom

o

5

E

8.0
14.0
200
18%
16.0
3.0
1.0
Lead
Yes
3.0
None

112
0.20
0.40
212
249

1900
40
S0

0
1.00

1863

1863

1.00

3808
86.5
331

385
385

10.0

540
49%
490
40
1.0

30
None
50
110

3338
0.63
0.33
43
59

11

1900
40
S0

0
1.00

1863

1863

1.00

4752
108.0
332

415
415

100

340
31%
28.0

2.0
Lag
Yes

3.0

None

50

11.0

232
0.44
0.51
115
16.3

153

1900

1583

1583
Yes
31
1.00

1900
0

1

40
S0

0

15
1.00
0.904
0.986
1660
0.986
1660

111
1.00

3058
69.5
79
0.91
87
298

10.0

35.0
32%
30.0

10

30
None
S0
11.0

153
0.27
0.56
12.0
138

138

1900
0

0

4.0

1.00

Yes

1.00

192
0.91
211

0.0
0%

8.0
13.0
210
19%
16.0

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

f:anal at Howe Ave Future No Build PM Peak
Koy = AN S
LaneGroup ~ EBL EBT WBT WBR SBL SBR o9

Approach LOS B B B

90th %ile Green (s) 160 490 280 280 224 0.0
90th %ile Term Code Max Hold Max Max Gap Skip
70th %ile Green (s) 124 417 243 243 16.2 0.0
70th %ile Term Code Gap Hold Gap Gap Gap Skip
50th %ile Green (s) 96 323 177 177 116 0.0
50th %ile Term Code Gap Hold Gap Gap Gap Skip
30th %ile Green (s) 80 268 138 138 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 00 110 100 10.0 0.0 0.0
10th %ile Term Code Skip Hold Min Min Skip Skip

Queue Length SO0th (ft) 41 49 105 10 52
Queue Length 95th (ft) 112 126 222 42 154

Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 S0

50th Bay Block Time % 38%

95th Bay Block Time % 15% 14% 51% 1%
Queuing Penalty (veh) 29 10 42

Area Type: Other
Cycle Length: 110

Actuated Cycle Length: 53.3
Natural Cycle: 90

Control Type: Actuated-Uncocrdinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 57.6% ICU Level of Service A
90th %ile Actuated Cycle: 1.4

70th %ile Actuated Cycle: 67.9

S0th %ile Actuated Cycle: 53.9

30th %ile Actuated Cycle: 46.8

10th %ile Actuated Cycle: 16.7

Splits and Phases: 1: Canal St & Howe Avenue
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‘Canal at Howe Ave Future No BuIld Sat Peak

Lane Configurations g ! ! ’ a

Kooy =N
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 S0 0 0
Storage Lanes 1 1 1 0
Total Lost Time (s) 40 40 40 40 40 4.0
Leading Detector (ft) 50 S0 50 S0 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.850 0.911
Flt Protected 0.950 0.983
Satd. Flow (prot) 1770 1863 1863 1583 1668 0
Flit Permitted 0.950 0.983
Satd. Flow (perm) 1770 1863 1863 1583 1668 0
Right Tum on Red Yes Yes
Satd. Flow (RTOR) 43 93
Headway Factor 100 100 100 100 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3808 4752 3058
Travel Time (s) 86.5 108.0 69.5
Volume (vph) 147 258 339 101 88 169
Peak Hour Factor 086 086 080 080 091 091
Adj. Flow (vph) 171 300 424 126 97 186
Lane Group Flow (vph) 171 300 424 126 283 0
Turn Type custom custom
Protected Phases 5 2 6 -
Permitted Phases 5 -
Detector Phases = 2 6 4 B
Minimum Initial (s) 100 100 100 100 100
Minimum Split (s) 230 300 250 300 300
Total Split (s) 230 550 320 350 350 0.0
Total Split (%) 2% 52% 30% 33% 33% 0%
Maximum Green (s) 180 500 260 300 300
Yellow Time (s) 40 40 40 4.0 40
All-Red Time (s) 1.0 1.0 20 1.0 1.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 30 3.0 3.0 30
Recall Mode None None Min None None
Walk Time (s) 50 50 5.0 5.0 50
Flash Dont Walk (s) 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 136 420 288 151 151
Actuated g/C Ratio 022 071 048 024 024
v/c Ratio 045 023 047 030 060
Uniform Delay, d1 234 38 123 139 152
Delay 240 56 180 153 153
LOS C A B B B
Approach Delay 123 174 15.3

5.0
10.0
15.0
14%
10.0

30

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

Eanal at Howe Ave Future No Build Sat Peak

P o= NS

Approach LOS B B B

90th %ile Green (s) 180 500 260 231 231 0.0
90th %ile Term Code Max Hold Max Gap Gap Skip
70th %ile Green (s) 140 452 252 165 165 0.0
70th %ile Term Code Gap Hold Gap Gap Gap Skip
50th %ile Green (s) 109 364 195 122 122 0.0
50th %ile Term Code Gap Hold Gap Gap Gap Skip
30th %ile Green (s) 100 315 155 100 100 0.0
30th %ile Term Code Min Hold Gap Min Min Skip
10th %ile Green (s) 00 275 265 0.0 00 0.0
10th %ile Term Code Skip Dwell Dwell Skip Skip Skip

Queue Length SOth (ft) 54 38 119 24 59
Queue Length 95th (ft) 128 98 245 63 155

Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 41%

95th Bay Block Time % 23% 7% 54% 20%
Queuing Penalty (veh) 34 5 60 42
Intersection Summary 0000000000000
Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 59.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 58.6% ICU Level of Service A
90th %ile Actuated Cycle: 83.1

70th %ile Actuated Cycle: 71.7

50th %ile Actuated Cycle: 58.6

30th %ile Actuated Cycle: 51.5

10th %ile Actuated Cycle: 32.5

Splits and Phases: 1: Canal St & Howe Avenue




‘Canal at Howe Ave Future Build AM Peak

Lane Configurations E ! ! ’ a

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (s)
Leading Detector (ft)
Trailing Detector (ft)
Turning Speed (mph)
Lane Util. Factor
Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Turm on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Peak Hour Factor
Adj. Flow (vph)

Lane Group Flow (vph)

Turn Type
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Spilit (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (8)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
vic Ratio

Uniform Delay, d1
Delay

LOS

Approach Delay

A e = R N
1900 1900 1900 1900 1900 1900
100 S0 0 0
1 1 1 0
40 40 40 40 40 4.0
50 50 50 50 50
0 0 0 0 0
15 9 15 9
100 100 100 100 100 1.00
0.850 0.902
0.950 0.986
1770 1863 1863 1583 1657 0
0.239 0.986
445 1863 1863 1583 1657 0
Yes Yes
37 156
100 100 100 100 100 1.00
30 30 30
3808 4752 3058
86.5 108.0 69.5
126 156 332 73 51 135
091 091 088 088 077 0.77
138 171 377 83 66 175
138 171 377 83 241 0
pm+pt Perm
= 2 6 4
2 6
5 2 6 6 4
80 100 100 100 100
120 300 300 300 350
130 440 310 310 350 0.0
14% 48% 34% 34% 38% 0%
90 380 250 250 290
30 40 4.0 40 40
1.0 20 20 20 20
Lead Lag Lag
Yes Yes Yes
3.0 30 3.0 3.0 3.0
None None None None None
50 50 5.0 50
110 110 110 110
0 0 0 0
321 273 180 180 137
060 056 037 037 028
029 016 055 0.14 042
41 41 116 s 46
438 49 133 T 7.8
A A B A A
48 123 7.8

8.0
13.0
13.0
14%

8.0

2.0

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Howe Ave Future Build AM Peak

M ooy &= K N o

Approach LOS A B A

90th %ile Green (s) 90 380 250 250 150 0.0
90th %ile Term Code Max Hold Max Max Gap Skip
70th %ile Green (s) 90 311 181 181 106 0.0
70th %ile Term Code Max Hold Gap Gap Gap Skip
50th %ile Green (s) 87 277 150 150 100 0.0
50th %ile Term Code Gap Hold Gap Gap Min Skip
30th %ile Green (s) 80 241 121 121 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 0.0 0.0 0.0 0.0 0.0 0.0
10th %ile Term Code Skip Skip Skip Skip Skip Skip

Queue Length S0th (ft) 15 18 88 F § 20
Queue Length 95th (ft) 39 47 170 28 57
Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 35%

95th Bay Block Time % 44%

Queuing Penalty (veh) 33

Intersection Summary 0000000000000
Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 45.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay:- 8.9 Intersection LOS: A
Intersection Capacity Utilization 52.0% ICU Level of Service A
90th %ile Actuated Cycle: 65

70th %ile Actuated Cycle: 53.7

50th %ile Actuated Cycle: 49.7

30th %ile Actuated Cycle: 46.1

10th %ile Actuated Cycle: 14

Splits and Phases: 1: Canal St & Howe Avenue
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Proposed Residential Development

Canal Street, Millbury, MA

‘Canal at Howe Ave Future Build PM Peak

e urations

Ideal Flow (vphpl) 1900
Storage Length (ft) 100
Storage Lanes 1
Total Lost Time (8) 40
Leading Detector (ft) 50
Trailing Detector (ft) 0
Turning Speed (mph) 15
Lane Util. Factor 1.00
Frt

Fit Protected 0.950
Satd. Flow (prot) 1770
Flt Permitted 0.950
Satd. Flow (perm) 1770
Right Tum on Red

Satd. Flow (RTOR)

Headway Factor 1.00
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 123
Peak Hour Factor 0.86
Adj. Flow (vph) 143
Lane Group Flow (vph) 143
Turn Type custom
Protected Phases S
Permitted Phases S
Detector Phases 5
Minimum Initial (s) 8.0
Minimum Split (s) 140
Total Split (s) 200
Total Split (%) 18%
Maximum Green (s) 16.0
Yellow Time (s) 3.0
All-Red Time (8) 1.0
Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None
Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)

Act Effct Green (8) 113
Actuated g/C Ratio 0.20
v/c Ratio 040
Uniform Delay, d1 214
Delay 252
LOS C

Approach Delay

100
30.0
540
49%
490

40

1.0

30
None
5.0
11.0

342
0.64
0.33
43
6.0

112

1900

31%
28.0
40
2.0

Yes
3.0
None
50
11.0
0
236
044
0.52
115
164

154

Perm

6
10.0
30.0
340
31%
28.0

4.0
20

Yes
30
None
50
11.0

236
0.44
0.13
64
11.0
B

P g = M N

10.0
30.0
35.0
32%
30.0

40

1.0

30
None
50
11.0
0
155
027
0.57
123
141

141

9
1.00

0.0
0%

8.0
13.0
210
19%
16.0

30

20

30
None
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Proposed Residential Development
Canal Street, Millbury, MA

‘Canal at Howe Ave Future Build PM Peak
F R . R
laneGroup  EBL EBT WBT WBR SBL SBR e

Approach LOS B B B

90th %ile Green (s) 160 490 280 280 227 0.0
90th %ile Term Code Max Hold Max Max Gap Skip
70th %ile Green (s) 125 424 249 249 165 0.0
70th %ile Term Code Gap Hold Gap Gap Gap Skip
50th %ile Green (s) 97 328 181 181 119 0.0
50th %ile Term Code Gap Hold Gap Gap Gap Skip
30th %ile Green (s) 80 271 141 141 100 0.0
30th %ile Term Code Min Hold Gap Gap Min Skip
10th %ile Green (s) 00 110 100 10.0 0.0 0.0
10th %ile Term Code Skip Hold Min Min Skip Skip

Queue Length S0th (ft) 42 51 108 1 54
Queue Length 95th (ft) 113 130 227 43 157
Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100

50th Bay Block Time % 39%
95th Bay Block Time % 16% 15% 51% 2%
Queuing Penalty (veh) 30 10 42

IntersectonSummary 0000000000000
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 53.8

Natural Cycle: 90

Control Type: Actuated-Uncocrdinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 58.0% ICU Level of Service A
90th %ile Actuated Cycle: 81.7

70th %ile Actuated Cycle: 68.9

50th %ile Actuated Cycle: 54.7

30th %ile Actuated Cycle: 47.1

10th %ile Actuated Cycle: 16.6

3

Splits and Phases: 1: Canal St & Howe Avenue
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f:anal at Howe Ave Future Build Sat Peak

Lane Configurations E ! ! ’ a

M oy W K N
Ideal Flow (vphpl) 1900 1900 1900 1500 1900 1900
Storage Length (ft) 100 50 0 0
Storage Lanes 1 1 1 0
Total Lost Time (3) 40 40 40 4.0 40 40
Leading Detector (ft) 50 S0 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.850 0.912
Flt Protected 0.950 0.983
Satd. Flow (prot) 1770 1863 1863 1583 1670 0
Flt Permitted 0.950 0.983
Satd. Flow (perm) 1770 1863 1863 1583 1670 0
Right Tum on Red Yes Yes
Satd. Flow (RTOR) 43 91
Headway Factor 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3808 4752 3058
Travel Time (s) 865 108.0 69.5
Volume (vph) 147 262 347 103 90 169
Peak Hour Factor 086 086 080 080 091 091
Adj. Flow (vph) 171 305 434 129 99 186
Lane Group Flow (vph) 171 305 434 129 285 0
Turn Type custom custom
Protected Phases < 2 6 4
Permitted Phases 5 <
Detector Phases =3 2 6 4 <
Minimum Initial (s) 100 100 100 100 100
Minimum Split (s) 230 300 250 300 300
Total Split (s) 230 550 320 350 350 0.0
Total Split (%) 2% 52% 30% 33% 33% 0%
Maximum Green (s) 1860 500 260 300 300
Yellow Time (s) 40 40 40 40 40
All-Red Time (s) 1.0 10 20 1.0 1.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 30 3.0 3.0 30
Recall Mode None None Min None None
Walk Time (s) 50 50 5.0 5.0 50
Flash Dont Walk (s) 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 137 426 295 152 152
Actuated g/C Ratio 022 071 049 024 024
vic Ratio 045 023 048 031 0.60
Uniform Delay, d1 23.7 38 124 143 157
Delay 245 56 181 157 157
LOS C A B B B
Approach Delay 124 176 15.7

5.0
10.0
15.0
14%
10.0

30

20

30
None

Proposed Residential Development
Canal Street, Millbury, MA
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Proposed Residential Development
Canal Street, Millbury, MA

f:anal at Howe Ave Future Build Sat Peak
M oy W= W N
LaneGrop  EBL EBT WBT WBR SBL SBR e8 =

Approach LOS B B B

90th %ile Green (s) 180 500 260 233 233 0.0
90th %ile Term Code Max Hold Max Gap Gap Skip
70th %ile Green (s) 142 462 260 168 1638 0.0
70th %ile Term Code Gap Hold Max Gap Gap Skip
50th %ile Green (s) 111 379 208 126 126 0.0
50th %ile Term Code Gap Hold Gap Gap Gap Skip
30th %ile Green (s) 100 323 163 100 100 0.0
30th %ile Term Code Min Hold Gap Min Min Skip
10th %ile Green (s) 0.0 269 259 0.0 0.0 0.0
10th %ile Term Code Skip Dwell Dwell Skip Skip Skip

Queue Length S0th (ft) 56 40 125 26 62
Queue Length 95th (ft) 128 101 252 65 157

Internal Link Dist (ft) 3728 4672 2978
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 100 50

50th Bay Block Time % 41%

95th Bay Block Time % 22% 7% 55% 21%
Queuing Penalty (veh) 34 6 61 46
Intersection Swmmary 0000000000000
Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 60.2

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 59.2% ICU Level of Service A
90th %ile Actuated Cycle: 83.3

70th %ile Actuated Cycle: 73

50th %ile Actuated Cycle: 60.5

30th %ile Actuated Cycle: 52.3

10th %ile Actuated Cycle: 31.9

Splits and Phases: 1: Canal St & Howe Avenue
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Proposed Residential Development

Canal Street, Millbury, MA

Cana| af Elm EXISEI'\Q AM Peak

F oy g
Lane Configurations &
Ideal Flow (vphpl) 1800 1800 1800
Storage Length (ft) 0 0
Storage Lanes 0 0
Total Lost Time (s) 40 40 40
Leading Detector (ft) 50 50
Trailing Detector (ft) 0 0
Tuming Speed (mph) 15 =}
Lane Util. Factor 1.00 1.00 1.00
Ped Bike Factor
Frt 0.985
Flt Protectad 0.004
Satd. Flow (prot) 0 1824 0
Flit Permitted 0.847
Satd. Flow (perm) 0 1738 0
Right Tum on Red Yes
Satd. Flow (RTOR) 10
Headway Factor 100 100 1.00
Link Speed (mph) 30
Link Distance (ft) 46881
Travel Time (s) 1064
Volume (vph) 30 200 29
Confl. Peds. (#hr)
Peak Hour Factor 084 0B84 0584
Adj. Flow (vph) 36 238 35
Lane Group Flow (vph) 0 308 0
Tum Type Perm
Protected Phases N
Pemmitted Phases -
Detector Phases 4 -
Minimum Initial (s) 8.0 8.0
Minimum Split (s) 280 280
Total Split (s) 320 320 0.0
Total Split (%) 43% 43% 0%
Maximum Green (s) 280 280
Yellow Time (s) 3.0 30
All-Red Time (s) 1.0 1.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 30
Recall Mode None None
Walk Time (s) 50 50
Flash Dont Walk (s) 1.0 110
Pedestrian Calls (#hr) 0 0
Act Effct Green (s) 104
Actuated g/C Ratio 0.35
vic Ratio 0.50
Uniform Delay, d1 81
Delay 7.0

v AN
&
1800 1900 1900 1900
0 70 0
0 1 0
40 40 4.0 40
50 50 50 50
0 0 0 0
15 = 15
1.00 100 100 1.00
1.00
0.850
0.904
0 1852 1583 0
0.238
0 1743 1583 0
Yes
248
100 100 100 1.00
30
4275
a7.2
27 184 281 1
1
0981 091 091 025
30 202 309 -
0 232 309 0
Perm Free Perm
8
8 Free 2
8 8 2
8.0 80 8.0
200 200 260
320 320 0.0 200
43% 43% 0% 39%
280 280 250
3.0 30 3.0
1.0 1.0 1.0
3.0 30 30
None None Min
50 50 50
110 110 11.0
0 0 0
104 271
035 1.00
038 0.20
80 0.0
6.8 0.0

t 2~ 1 <
& L3
1800 19200 1900 1900 1900
0 130 0
0 1 0
40 40 40 40 40
50 50 50
0 0 0
e 15 =l
100 100 100 100 1.00
0.644
0.850 0.850
1770 0 1770 1758 0
0.731 0.755
1362 0 1408 1758 0
Yes Yes
15
100 100 100 100 100
30 30
1843 3107
373 70.6
0 0 131 20 12
025 025 081 081 081
0 0 162 25 15
4 0 162 40 0
Perm
2 8
8
2 8 8
8.0 80 80
26.0 260 26.0
200 00 200 200 0.0
39% 0% 39% 39% 0%
250 250 250
3.0 30 3.0
1.0 10 1.0
3.0 30 30
Min Min Min
50 50 5.0
1.0 110 110
0 0 0
12.7 127 127
047 047 047
0.01 025 0.05
48 533 30
7.0 ol - 56
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at EIm EX]SEHQ AM Peak

N R N
LaneGroup ~~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

LOS A A A A A A
Approach Delay 7.0 29 7.0 4.
Approach LOS A A A A
90th %ile Green (s) 155 155 155 155 132 1a2 132 132
80th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
70th %ile Green (s) 113 113 113 113 87 9.7 a7 9.7
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 2.3 23 8.3 8.3 8.1 8.1 8.1 8.1
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
30th %ile Term Code Min  Min Min  Min Min  Min Min  Min
10th %ile Green (s) 0.0 0.0 0.0 0.0 163 163 163 183
10th %ile Term Code Skip  Skip Skip  Skip Dwell Dwell Dwell Dwell
Queue Length 50th (ft) 24 19 0 0 14 0
Queue Length 85th (ft) 70 50 0 1 45 0
Internal Link Dist (ft) 4801 4185 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Tum Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 8%

Queuing Penalty (veh) 13

Intersection Summary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 27.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum w/c Ratio: 0.50

Intersection Signal Delay: 5.0 Intersection LOS: A

Intersection Capacity Utilization 54 5% ICU Level of Service A

90th %ile Actuated Cycle: 38.7
70th %ile Actuated Cycle: 20
50th %ile Actuated Cycle: 25.4
30th %ile Actuated Cycle: 24
10th %ile Actuated Cycle: 20.3

Splits and Phases:  2: Elm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at EIm Existing PM Peak
O TR 2

Lane Configurations & d ; &> % T

1900 1900 1900

Ideal Flow (vphpl) 1900
Storage Length (ft) 0
Storage Lanes 0
Total Lost Time (8) 40
Leading Detector (ft) 50
Trailing Detector (ft) 0
Turning Speed (mph) 15
Lane Util. Factor 1.00
Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot) 0
Flt Permitted

Satd. Flow (perm) 0

Right Tum on Red
Satd. Flow (RTOR)

Headway Factor 1.00
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 30

Confl. Peds. (#/hr)
Confl. Bikes (#hr)

Peak Hour Factor 092
Adj. Flow (vph) 33
Lane Group Flow (vph) 0
Turn Type Perm
Protected Phases

Permitted Phases 4
Detector Phases 4
Minimum Initial (s) 8.0
Minimum Spiit (s) 200
Total Split (s) 320
Total Split (%) 43%
Maximum Green (s) 280
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 1.0
Pedestrian Calls (#hr) 0
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Uniform Delay, d1

40
S0
0

1.00
1.00
0.997
0.995
1847
0.943
1750

1.00
30
4681
1064
253

0.92
275
315

4

4
8.0
20.0
320
43%
280
30
10

30
None
50
1.0
0
124
0.34
053
108

0 0

0 0

40 4.0

50

0

9 15

100 1.00

0 0

0 0
Yes

100 1.00

6 9
1
1

092 090

7 10

0 0

Perm

8

8

8.0

20.0

00 320

0% 43%

28.0

3.0

1.0

3.0

None

5.0

1.0

0

1900
40
S0

0
1.00

0.999
1861
0.989
1842

1.00
30
4275
97.2
292

0.90
324
334

8.0
200
320
43%
28.0

3.0

1.0

3.0
None
5.0
1.0
0
121
0.34
0.54
109

1900
70

1

4.0
S0

0

9
1.00

0.850

1583
Yes
193

1.00

313

0.90
348
348

Free

Free

0.0
0%

335
1.00
0.22

0.0

1900
0

0
40
S0

0

15
1.00

26.0
29.0
39%
250
30
1.0

30
Min
5.0
11.0

t ~» ) 4
1900 1900 1900 1900 1900
0 130 0
0 1 0
40 40 40 40 40
50 50 50
0 0 0
9 15 9
100 100 100 100 1.00
0.932 0.877
0976 0.950
1694 0 1770 1634 0
0.949 0.755
1648 0 1406 1634 0
Yes Yes
2 51
100 100 100 100 1.00
30 30
1643 3107
373 70.6
0 1 324 10 46
050 050 091 091 091
0 2 356 1 51
4 0 356 62 0
Perm
2 6
6
2 6 6
8.0 8.0 8.0
26.0 260 26.0
290 00 290 29.0 0.0
39% 0% 39% 39% 0%
250 250 250
3.0 3.0 3.0
10 1.0 1.0
3.0 3.0 3.0
Min Min  Min
5.0 50 5.0
110 110 110
0 0 0
18.3 183 183
055 0.55 0.55
0.00 046 007
22 59 0.8
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Existing PM Peak

N U U B

Delay 10.7 108 0.0 6.0 8.6 5
LOS B B A A A A
Approach Delay 107 i | 6.0 7.8
Approach LOS B A A A
90th %ile Green (s) 19.7 197 19.7 197 250 250 250 250
90th %ile Term Code Gap Gap Gap Gap Hold Hold Max Max
70th %ile Green (s) 142 142 142 142 18.1 181 18.1 1841
70th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
50th %ile Green (s) 109 109 109 109 13.7 137 137 137
50th %ile Term Code Gap Gap Gap Gap Hold Hold Gap Gap
30th %ile Green (s) 8.7 87 8.7 8.7 10.7 107 10.7 10.7
30th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
10th %ile Green (s) 0.0 00 0.0 0.0 106 106 106 106
10th %ile Term Code Skip  Skip Skip  Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 41 45 0 0 43 0
Queue Length 95th (ft) 131 137 0 0 137 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 37% 13%
Queuing Penalty (veh) 63 4
Intersection Suommary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 33.5

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 7.2 Intersection LOS: A
Intersection Capacity Utilization 65.6% ICU Level of Service B
90th %ile Actuated Cycle: 52.7

70th %ile Actuated Cycle: 40.3

50th %ile Actuated Cycle: 32.6

30th %ile Actuated Cycle: 27 .4

10th %ile Actuated Cycle: 14.6

Splits and Phases: 2: Elm St & Canal St
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Proposed Residential Development

Canal Street, Millbury, MA

Canal at Elm Existing Sat Peak

Lane Configurations

Ideal Flow (vphpl) 1900
Storage Length (ft) 0
Storage Lanes 0
Total Lost Time (s) 40
Leading Detector (ft) S50
Trailing Detector (ft) 0
Turning Speed (mph) 15
Lane Util. Factor 1.00
Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot) 0
Fit Permitted

Satd. Flow (perm) 0
Right Turm on Red

Satd. Flow (RTOR)

Headway Factor 1.00
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 42
Confl. Peds. (#hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.88
Adj. Flow (vph) 48
Lane Group Flow (vph) 0
Turn Type Perm
Protected Phases

Permitted Phases 4
Detector Phases 4
Minimum Initial (s) 8.0
Minimum Spilit (s) 28.0
Total Spilit (s) 320
Total Split (%) 43%
Maximum Green (s) 28.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 50
Flash Dont Walk (s) 1.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Uniform Delay, d1

—

S
ogb

1.00

0.987
0.992
1820
0917
1682

1.00
30
4681
1064
210

0.88
239
317

8.0
28.0
320
43%
280

30

1.0

30
None
5.0
11.0

1.7
0.35
0.54

9.7

N ¥

1900 1900

0 0

0 0

40 4.0

50

0

9 15

100 1.00

0 0

0 0
Yes

1.00 1.00

26 17
1
1

088 095

30 18

0 0

Perm

8

8

8.0

20.0

00 320

0% 43%

28.0

3.0

1.0

3.0

None

5.0

11.0

0

—

1.00

0.997
1857
0.972
1811

1.00
30
4275
97.2
257

0.95
271
289

8.0
200
320
43%
28.0

30

1.0

3.0
None
5.0
11.0
0
117
0.35
0.46
96

&

1.00

0.850

1583
Yes
228
1.00

338

0.95

356
Free

Free

0.0
0%

315
1.00
0.22

0.0

1.00

1.00

0.25

Perm

8.0
26.0
29.0
39%
250

3.0

1.0

3.0
Min
5.0
11.0

t ~» ) 4
e P
1900 1900 1900 1900 1900
0 130 0
0 1 0
40 40 40 40 40
50 50 50
0 0 0
9 15 9
100 100 100 100 1.00
1.00 1.00
0915
0.950 0.950
1770 0 1770 1704 0
0.717 0.752
1333 0 1398 1704 0
Yes Yes
35
100 100 100 100 1.00
30 30
1643 3107
373 70.6
0 0 272 25 32
1
025 025 092 092 0.92
0 0 29 27 35
8 0 29 62 0
Perm
2 6
6
2 6 6
8.0 8.0 8.0
26.0 260 26.0
290 00 290 29.0 0.0
39% 0% 39% 39% 0%
250 250 250
3.0 30 3.0
1.0 1.0 1.0
3.0 3.0 3.0
Min Min  Min
50 5.0 5.0
110 110 110
0 0 0
16.3 16.3 163
0.52 0.52 052
0.01 041 007
46 58 20
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Existing Sat Peak

P an ANt N} Y

Delay 94 93 00 7.0 85 45
LOS A A A A A A
Approach Delay 94 42 7.0 78
Approach LOS A A A A
90th %ile Green (s) 195 195 195 195 226 226 26 226
90th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
70th %ile Green (s) 13513 BRSNS 146 1486 146 146
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 104 104 104 104 111 11 1510 113
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 84 84 8.4 84 8.8 8.8 88 8.8
30th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
10th %ile Green (s) 0.0 00 0.0 0.0 125 125 125012 S
10th %ile Term Code Skip  Skip Skip Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 34 31 0 1 32 0
Queue Length 95th (ft) 118 110 0 2 110 0
Internal Link Dist (ft) 48601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 30% 4%
Queuing Penalty (veh) 53

Intersecton Summary 000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 31.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 6.4 Intersection LOS: A
Intersection Capacity Utilization 65.3% ICU Level of Service B
90th %ile Actuated Cycle: 50.1

70th %ile Actuated Cycle: 36.1

50th %ile Actuated Cycle: 29.5

30th %ile Actuated Cycle: 25.2

10th %ile Actuated Cycle: 16.5

Splits and Phases: 2: Elm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

‘Canal at EIm Future No Build AM Peak
N L U U B R

ne Cogurations T ” B ‘ ] J ~

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (s) 40 40 40 40 40 4.0 40 40 40 40 40 40
Leading Detector (ft) 50 50 50 50 S0 50 50 50 S0
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00

Frt 0.984 0.850 0944

Flt Protected 0.994 0.994 0.950 0.950

Satd. Flow (prot) 0 1822 0 0 1852 1583 0 1770 0 1770 1758 0
Fit Permitted 0.940 0.933 0.729 0.755

Satd. Flow (perm) 0 1723 0 0 1738 1583 0 1358 0 1406 1758 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 246 16
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (8) 106 .4 97.2 373 70.6
Volume (vph) 33 200 32 30 202 309 1 0 0 144 22 13
Confl. Peds. (#hr) 1

Peak Hour Factor 084 084 084 091 091 091 025 025 025 081 081 081
Adj. Flow (vph) 39 238 38 33 222 340 2 0 0 178 27 16
Lane Group Flow (vph) 0 315 0 0 255 340 0 & 0 178 43 0
Turn Type Perm Perm Free Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 Free 2 6

Detector Phases - < 8 8 2 2 6 6
Minimum Initial (s) 8.0 80 8.0 8.0 80 8.0 8.0 8.0
Minimum Split (s) 280 280 200 200 260 260 260 26.0

Total Split (s) 320 320 00 320 320 00 2950 290 00 290 29.0 0.0
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (s) 280 280 280 28.0 250 250 250 250

Yellow Time (s) 3.0 30 3.0 30 30 3.0 3.0 3.0
All-Red Time (8) 1.0 1.0 1.0 1.0 10 10 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0

Recall Mode None None None None Min Min Min Min

Walk Time (s) 50 50 5.0 5.0 50 50 5.0 5.0

Flash Dont Walk (s) 1.0 110 1.0 11.0 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 106 106 274 129 129 129
Actuated g/C Ratio 0.36 036 1.00 047 0.47 047

vic Ratio 0.51 041 021 0.01 0.27 0.05
Uniform Delay, d1 81 8.1 0.0 48 54 3.0

Delay 7.2 73 0.0 7.0 8.1 57
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Proposed Residential Development
Canal Street, Millbury, MA

‘Canal at EIm Future No Build AM Peak
N U B I

LOS A A A A A A
Approach Delay 7.2 30 7.0 7.6
Approach LOS A A A A
90th %ile Green (s) 16.3 163 163 163 141 141 141 141
90th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
70th %ile Green (s) 1.7 117 117 1.7 10.2 10.2 102 10.2
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 96 96 9.6 96 5.4 54 84 8.4
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 8.1 8.1 8.1 8.1 8.0 8.0 8.0 8.0
30th %ile Term Code Gap Gap Hold Hold Min  Min Min  Min
10th %ile Green (s) 0.0 0.0 0.0 00 144 144 144 144
10th %ile Term Code Skip  Skip Skip  Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 26 22 0 0 L 0
Queue Length 95th (ft) 76 69 0 1 51 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 15%

Queuing Penalty (veh) 25

Intersecton S4w0@ry 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 27 .4

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.51

Intersection Signal Delay: 5.1 Intersection LOS: A
Intersection Capacity Utilization 57.0% ICU Level of Service A
90th %ile Actuated Cycle: 38.4

70th %ile Actuated Cycle: 29.9

50th %ile Actuated Cycle: 26

30th %ile Actuated Cycle: 24.1

10th %ile Actuated Cycle: 18.4

Splits and Phases: 2: Elm St & Canal St

1o
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future No Build PM Peak

N L N N

Lane Configurations & J >

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (g) 40 40 40 4.0 40 40 40 40 40 40 4.0 40
Leading Detector (ft) 50 S0 50 S0 S0 50 50 S0 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 ) | 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00

Frt 0.997 0.850 0.932 0.876

Flt Protected 0.995 0.999 0976 0.950

Satd. Flow (prot) 0 1847 0 0 1861 1583 0 1694 0 1770 1632 0
Flt Permitted 0.938 0.988 0.948 0.755

Satd. Flow (perm) 0 1741 0 0 1840 1583 0 1646 0 1406 1632 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 192 . 56
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (s) 1064 97.2 373 70.6
Volume (vph) 33 278 7 10 321 344 1 0 1 356 1 51
Confl. Peds. (#/hr) 1

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 09 09 09 050 050 050 091 091 091
Adj. Flow (vph) 36 302 8 11 357 382 2 0 2 391 12 56
Lane Group Flow (vph) 0 346 0 0 368 382 0 - 0 391 68 0
Turn Type Perm Perm Free Perm Perm

Protected Phases - 8 2 6
Permitted Phases - 8 Free 2 6

Detector Phases - - 8 8 2 2 6 6
Minimum Initial (s) 8.0 80 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Spilit (s) 200 200 20.0 20.0 26.0 26.0 260 26.0

Total Split (s) 320 320 00 320 320 00 290 290 00 290 29.0 00
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (s) 280 280 280 280 250 250 250 250

Yellow Time (s) 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 10 1.0 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None Min Min Min Min

Walk Time (s) 5.0 50 5.0 5.0 5.0 50 5.0 5.0

Flash Dont Walk (s) 110 110 110 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 132 13.2 384 166 166 166
Actuated g/C Ratio 0.34 034 1.00 043 043 043

vic Ratio 0.58 058 024 0.01 064 009
Uniform Delay, d1 99 10.0 0.0 30 8.2 1.1
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future No Build PM Peak

N U Y B N R

Delay 115 116 0.0 6.5 9.8 = 1]
LOS B B A A A A
Approach Delay 115 57 6.5 8.8
Approach LOS B A A A
90th %ile Green (s) 214 214 214 214 250 250 250 250
90th %ile Term Code Gap Gap Hold Hold Hold Hold Max Max
70th %ile Green (s) 16.1 161 16.1 161 214 214 214 214
70th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
50th %ile Green (s) 123 123 123 123 16.3 163 163 163
50th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
30th %ile Green (s) 95 95 95 95 126 126 126 126
30th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
10th %ile Green (s) 8.0 8.0 8.0 8.0 93 93 93 93
10th %ile Term Code Hold Hold Min  Min Hold Hold Gap Gap
Queue Length S0th (ft) 54 58 0 0 54 0
Queue Length 95th (ft) 145 152 0 0 165 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time % 6%

95th Bay Block Time % 38% 20%
Queuing Penalty (veh) 72 7
Intersecton Summary 00000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 38.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 75.7% ICU Level of Service C
90th %ile Actuated Cycle: 54.4

70th %ile Actuated Cycle: 45.5

50th %ile Actuated Cycle: 36.6

30th %ile Actuated Cycle: 30.1

10th %ile Actuated Cycle: 25.3

Splits and Phases: 2: EIm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at EIm Fuure No Build Sat Peak
M ey By

= KK § FSYY <

Lane Configurations J S

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (g) 40 40 40 4.0 40 40 40 40 40 40 4.0 40
Leading Detector (ft) 50 S0 50 50 S0 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 = 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00 1.00 1.00

Frt 0.988 0.850 0915

Flt Protected 0.993 0.997 0.950 0.950

Satd. Flow (prot) 0 1824 0 0 1857 1583 0 1770 0 1770 1704 0
Flt Permitted 0914 0.969 0713 0.752

Satd. Flow (perm) 0 1679 0 0 1805 1583 0 1325 0 1398 1704 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 228 38
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (s) 1064 97.2 73 706
Volume (vph) 46 241 29 19 283 372 2 0 0 299 27 35
Confl. Peds. (#hr) 1 1 1

Confl. Bikes (#/hr) 1

Peak Hour Factor 088 088 088 095 095 095 025 025 025 092 092 092
Adj. Flow (vph) 52 274 S 20 298 392 8 0 0 325 29 38
Lane Group Flow (vph) 0 359 0 0 318 392 0 8 0 325 67 0
Turn Type Perm Perm Free Perm Perm

Protected Phases 4 8 2 6
Permitted Phases - 8 Free 2 6

Detector Phases - 4 8 8 2 2 6 6
Minimum Initial (s) 8.0 8.0 8.0 80 80 8.0 8.0 8.0
Minimum Spilit (s) 280 280 200 20.0 260 260 260 26.0

Total Split (s) 320 320 00 320 320 00 250 290 00 290 29.0 00
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (s) 280 280 280 280 250 250 250 250

Yellow Time (s) 30 30 3.0 3.0 3.0 30 3.0 3.0
All-Red Time (s) 1.0 10 1.0 1.0 10 1.0 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 30 30 3.0 3.0 3.0 30 3.0 3.0

Recall Mode None None None None Min  Min Min  Min

Walk Time (8) S50 5.0 5.0 5.0 5.0 50 5.0 5.0

Flash Dont Walk (s) 1.0 110 110 110 10 110 10 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 131 13.1 338 17.7 177 W7
Actuated g/C Ratio 0.36 036 1.00 0.52 0.52 0.52

vic Ratio 0.59 043 025 0.01 044 007
Uniform Delay, d1 10.3 101 0.0 49 6.3 2.1
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Proposed Residential Development
Canal Street, Millbury, MA

Tana 3t Elm Future No Bund Sat Peak
P ey rm N AL/
loneGroup  EBL EBT EBR WBL WST WEBR NSL NST NER SBL SBT S8R

Delay 102 99 0.0 8.0 94 48
LOS B A A A A A
Approach Delay 102 44 8.0 8.6
Approach LOS B A A A
90th %ile Green (s) 27 227 227 227 250 250 250 250
90th %ile Term Code Gap Gap Hold Hold Hold Hold Max Max
70th %ile Green (s) 156 156 156 1586 168 168 168 16.8
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 1 117 117 117 125 125 125 0125
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 92 92 92 92 97 97 97 97
30th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
10th %ile Green (s) 0.0 0.0 0.0 0.0 97 97 97 97
10th %ile Term Code Skip  Skip Skip Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 44 39 0 1 40 0
Queue Length 95th (ft) 145 129 0 2 136 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 33% 13%
Queuing Penalty (veh) 64 4
Intersection Summary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 33.8

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 70.8% ICU Level of Service C
90th %ile Actuated Cycle: 55.7

70th %ile Actuated Cycle: 40.4

50th %ile Actuated Cycle: 32.2

30th %ile Actuated Cycle: 26.9

10th %ile Actuated Cycle: 13.7

Splits and Phases: 2: Elm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future Build AM Peak

P an ANt AN} Y

Lane Configurations &> J ’ &> ! T

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (8) 40 40 40 40 40 4.0 40 40 40 40 40 40
Leading Detector (ft) 50 S0 50 50 50 50 50 S0 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00

Frt 0.984 0.850 0.944

Flt Protected 0.994 0.994 0.950 0.950

Satd. Flow (prot) 0 1822 0 0 1852 1583 0 1770 0 1770 1758 0
Flit Permitted 0.940 0.933 0.729 0.755

Satd. Flow (perm) 0 1723 0 0 1738 1583 0 1358 0 1406 1758 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 249 16
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (8) 106 .4 97.2 373 706
Volume (vph) 33 200 32 30 202 312 1 0 0 149 22 13
Confl. Peds. (#hr) 1

Peak Hour Factor 084 084 084 091 091 091 025 025 025 081 081 081
Adj. Flow (vph) 39 238 38 33 222 343 2 0 0 184 27 16
Lane Group Flow (vph) 0 315 0 0 255 343 0 4 0 184 43 0
Turn Type Perm Perm Free Perm Perm

Protected Phases - 8 2 6
Permitted Phases 4 8 Free 2 6

Detector Phases 4 4 8 8 2 7. 6 6
Minimum Initial (s) 8.0 80 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 280 280 200 200 2600 260 260 26.0

Total Split (s) 320 320 00 320 320 00 290 290 00 290 29.0 0.0
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (8) 280 280 280 28.0 250 250 250 250

Yellow Time (s) 3.0 30 3.0 3.0 30 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 10 10 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None Min Min Min Min

Walk Time (s) 50 50 50 50 50 50 5.0 5.0

Flash Dont Walk (s) 110 110 110 11.0 1.0 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 106 106 275 131 131 139
Actuated g/C Ratio 0.35 035 1.00 048 048 048

v/c Ratio 0.51 041 022 0.01 0.28 0.05
Uniform Delay, d1 82 82 0.0 48 54 30

Delay 7.3 2 0.0 7.0 8.1 S.7
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future Build AM Peak

N U U B I

LOS A A A A A A
Approach Delay 73 33 7.0 7.6
Approach LOS A A A A
90th %ile Green (s) 164 164 164 164 145 145 145 145
90th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
70th %ile Green (s) 1.T 117 "7 117 104 104 104 104
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 96 96 9.6 96 8.5 85 85 8.5
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 8.1 8.1 8.1 8.1 8.0 8.0 8.0 8.0
30th %ile Term Code Gap Gap Hold Hold Min  Min Min  Min
10th %ile Green (s) 0.0 00 0.0 0.0 144 144 144 144
10th %ile Term Code Skip  Skip Skip Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 26 22 0 0 17 0
Queue Length 95th (ft) 78 70 0 1 53 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 16%

Queuing Penalty (veh) 27

Intersecon Svwmary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 27.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.51

Intersection Signal Delay: 5.1 Intersection LOS: A
Intersection Capacity Utilization 57 4% ICU Level of Service A
90th %ile Actuated Cycle: 38.9

70th %ile Actuated Cycle: 30.1

50th %ile Actuated Cycle: 26.1

30th %ile Actuated Cycle: 24.1

10th %ile Actuated Cycle: 18.4

Splits and Phases: 2: Elm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future Build PM Peak

P ey r ANt AN A

Lane Configurations J

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (s) 40 40 40 4.0 40 4.0 40 40 40 40 4.0 40
Leading Detector (ft) 50 50 S0 50 50 50 50 50 S0
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 1 9 15 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00

Frt 0.997 0.850 0.932 0.876

Flt Protected 0.995 0.999 0.976 0.950

Satd. Flow (prot) 0 1847 0 0 1861 1583 0 1694 0 1770 1632 0
Flt Permitted 0.936 0.988 0.948 0.755

Satd. Flow (perm) 0 1737 0 0 1840 1583 0 1646 0 1406 1632 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 196 2 57
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (8) 106 4 97.2 373 706
Volume (vph) 34 278 T 10 321 351 1 0 1 360 1 52
Confl. Peds. (#hr) 1

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 09 09 09 050 050 050 091 091 091
Adj. Flow (vph) 37 302 8 11 357 390 2 0 2 396 12 57
Lane Group Flow (vph) 0 347 0 0 368 390 0 4 0 396 69 0
Turn Type Perm Perm Free Perm Perm

Protected Phases - 8 2 6
Permitted Phases - 8 Free 2 6

Detector Phases - Bl 8 8 2 2 6 6
Minimum Initial (s) 8.0 80 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Spilit (s) 200 200 200 200 260 260 260 26.0

Total Split (s) 320 320 00 320 320 00 290 290 00 290 290 0.0
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (s) 280 280 280 28.0 250 250 250 250

Yellow Time (s) 30 3.0 3.0 30 30 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 10 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 30 30 30 30 3.0 3.0 3.0

Recall Mode None None None None Min  Min Min  Min

Walk Time (8) 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 1.0 110 110 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 132 13.2 388 170 170 170
Actuated g/C Ratio 0.34 034 1.00 044 044 044

vic Ratio 0.59 059 025 0.01 064 009
Uniform Delay, d1 101 10.2 0.0 3.0 8.2 1.0
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Elm Future Build PM Peak

P an ANt N Y

Delay 3 o 1.7 0.0 6.5 98 34
LOS B B A A A A
Approach Delay 117 T 6.5 89
Approach LOS B A A A
90th %ile Green (s) 215 215 215 215 250 250 250 250
90th %ile Term Code Gap Gap Hold Hold Hold Hold Max Max
70th %ile Green (s) 16.2 162 162 162 219 219 219 219
70th %ile Term Code Gap Gap Gap Gap Hold Hold Gap Gap
50th %ile Green (s) 124 124 124 124 169 169 169 169
50th %ile Term Code Gap Gap Gap Gap Hold Hold Gap Gap
30th %ile Green (s) 96 96 96 96 130 130 130 130
30th %ile Term Code Hold Hold Gap Gap Hold Hold Gap Gap
10th %ile Green (s) 8.0 8.0 8.0 8.0 96 96 96 96
10th %ile Term Code Hold Hold Min Min Hold Hold Gap Gap
Queue Length S0th (ft) 56 60 0 0 55 0
Queue Length 95th (ft) 145 152 0 0 169 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time % 8%

95th Bay Block Time % 38% 21%
Queuing Penalty (veh) 7 7
Intersecon Summary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 38.8

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 76 4% ICU Level of Service C
90th %ile Actuated Cycle: 54.5

70th %ile Actuated Cycle: 46.1

50th %ile Actuated Cycle: 37.3

30th %ile Actuated Cycle: 30.6

10th %ile Actuated Cycle: 25.6

Splits and Phases: 2: Elm St & Canal St
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Proposed Residential Development
Canal Street, Millbury, MA

Tana ot Eim Future Butd Sat Pear
Sk T 2hai T N BV S 4

Lane Configurations S & B

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1500 1900
Storage Length (ft) 0 0 0 70 0 0 130 0
Storage Lanes 0 0 0 1 0 0 1 0
Total Lost Time (s) 40 40 40 40 40 4.0 40 40 40 40 4.0 40
Leading Detector (ft) S0 S0 50 50 50 50 S0 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped Bike Factor 1.00 1.00 1.00

Frt 0.988 0.850 0914

Flt Protected 0.993 0.997 0.950 0.950

Satd. Flow (prot) 0 1824 0 0 1857 1583 0 1770 0 1770 1703 0
Flt Permitted 0912 0.969 0.713 0.752

Satd. Flow (perm) 0 1675 0 0 1805 1583 0 1325 0 1398 1703 0
Right Tumn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 233 39
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Link Speed (mph) 30 30 30 30

Link Distance (ft) 4681 4275 1643 3107

Travel Time (s) 1064 97.2 < J i 70.6
Volume (vph) 47 241 29 19 283 380 2 0 0 305 27 36
Confl. Peds. (#hr) 1 1 1

Confl. Bikes (#hr) 1

Peak Hour Factor 088 088 088 095 095 095 025 025 025 092 092 092
Adj. Flow (vph) 53 274 33 20 298 400 8 0 0 332 29 39
Lane Group Flow (vph) 0 360 0 0 318 400 0 8 0 332 68 0
Tumn Type Perm Perm Free Perm Perm

Protected Phases Bl 8 2 6
Permitted Phases 4 8 Free 2 6

Detector Phases < B 8 8 2 2 6 6
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 280 280 200 200 260 260 260 260

Total Split (s) 320 320 00 320 320 00 290 290 00 290 290 0.0
Total Split (%) 43% 43% 0% 43% 43% 0% 39% 39% 0% 39% 39% 0%
Maximum Green (s) 280 280 280 280 250 250 250 250

Yellow Time (s) 30 3.0 3.0 3.0 30 30 3.0 3.0
All-Red Time (8) 1.0 1.0 1.0 1.0 10 1.0 1.0 1.0
Lead/Lag

Lead-Lag Optimize?

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

Recall Mode None None None None Min  Min Min  Min

Walk Time (s) 5.0 50 5.0 5.0 50 5.0 5.0 5.0

Flash Dont Walk (s) 1.0 110 1.0 110 110 110 110 110
Pedestrian Calls (#hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 132 13.2 341 179 179 179
Actuated g/C Ratio 0.36 0.36 1.00 0.52 0.52 0.52

vic Ratio 0.59 049 025 0.01 045 0.07
Uniform Delay, d1 104 10.2 0.0 49 6.3 23
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at EIm Future Build Sat Peak

P av e ANt Nl

Delay 103 100 0.0 8.0 95 48
LOS B B A A A A
Approach Delay 10.3 44 8.0 8.7
Approach LOS B A A A
90th %ile Green (s) 228 228 228 228 250 250 250 250
90th %ile Term Code Gap Gap Hold Hold Hold Hold Max Max
70th %ile Green (s) 158 158 158 158 174 174 174 174
70th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
50th %ile Green (s) 119 119 19 119 129 129 129 129
50th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
30th %ile Green (s) 92 92 92 92 10.0 100 10.0 100
30th %ile Term Code Gap Gap Hold Hold Hold Hold Gap Gap
10th %ile Green (s) 00 00 0.0 0.0 97 97 97 9.7
10th %ile Term Code Skip Skip Skip Skip Dwell Dwell Dwell Dwell
Queue Length S0th (ft) 46 40 0 1 42 0
Queue Length 95th (ft) 146 129 0 2 141 0
Internal Link Dist (ft) 4601 4195 1563 3027
50th Up Block Time (%)

95th Up Block Time (%)

Turn Bay Length (ft) 70 130

50th Bay Block Time %

95th Bay Block Time % 33% 14%
Queuing Penalty (veh) 66 5
Intersection Swwwary 0000000000000
Area Type: Other

Cycle Length: 74

Actuated Cycle Length: 34.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 71.2% ICU Level of Service C
90th %ile Actuated Cycle: 55.8

70th %ile Actuated Cycle: 41.2

50th %ile Actuated Cycle: 32.8

30th %ile Actuated Cycle: 27.2

10th %ile Actuated Cycle: 13.7

Splits and Phases: 2: Elm St & Canal St

t o’ nd .’A @4
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Canal at Church Existing AM Peak

- N ¢ TN

Lane Configurations ! ! a

Sign Control Free
Grade 0%
Volume (veh/h) 185 0 0
Peak Hour Factor 087 087 092

Hourly flow rate (veh/h) 213 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

vC, conflicting volume 213
vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 41
tC, 2 stage (s)

tF (s) 2.2
p0 queue free % 100
cM capacity (veh/h) 1358
Volume Total 213 396 25
Volume Left 0 0 12
Volume Right 0 0 13
cSH 1700 1700 598
Volume to Capacity 013 023 004
Queue Length (ft) 0 0 3
Control Delay (s) 0.0 00 113
Lane LOS B
Approach Delay (s) 0.0 00 113
Approach LOS B
Average Delay 04
Intersection Capacity Utilization 30.8%

Free
0%
352
0.89
396

Stop

0%
1 12
092 092
12 13

None
608 213
6.4 6.2
35 33
a7 98
459 827

ICU Level of Service

Proposed Residential Development
Canal Street, Millbury, MA
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Canal at Church Existing PM Peak

- N ¢ TN/
Lane Configurations ! ! a
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 370 0 0 363 13 14
Peak Hour Factor 087 087 092 083 084 084
Hourly flow rate (veh/h) 425 0 0 437 15 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 425 863 425
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 s
p0 queue free % 100 95 97
cM capacity (veh/h) 1134 325 629
Direction, Lane#  EB1 WB1 NBY 00000000
Volume Total 425 437 32
Volume Left 0 0 15
Volume Right 0 0 7§
cSH 1700 1700 434
Volume to Capacity 025 026 0.07
Queue Length (ft) 0 0 [
Control Delay (s) 0.0 00 140
Lane LOS B
Approach Delay (s) 0.0 00 140
Approach LOS B
Average Delay 05
Intersection Capacity Utilization 33.0% ICU Level of Service

Proposed Residential Development
Canal Street, Millbury, MA
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Canal at Church Existing Sat Peak

- Y 7 TN 7
Lane Configurations ! ! a
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 31 0 0 394 13 12
Peak Hour Factor 089 087 092 090 092 092
Hourly flow rate (veh/h) 349 0 0 438 14 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tumn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 349 787 349
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 96 98
cM capacity (veh/h) 1209 360 694
Direction, Lane#  EBt w81 NBY 000000000
Volume Total 349 438 2T
Volume Left 0 0 14
Volume Right 0 0 13
cSH 1700 1700 468
Volume to Capacity 021 026 0.06
Queue Length (ft) 0 0 5
Control Delay (s) 0.0 00 132
Lane LOS B
Approach Delay (s) 0.0 00 132
Approach LOS B
Average Delay 04
Intersection Capacity Utilization 33.0% ICU Level of Service

Proposed Residential Development
Canal Street, Millbury, MA
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Canal at Church Future No Build AM Peak

- Y ¢ TN 7
Lane Configurations ! ! a
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 203 0 0 387 12 13
Peak Hour Factor 087 087 092 089 092 092
Hourly flow rate (veh/h) 233 0 0 435 13 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tumn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 233 668 233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 22 3.5 3.3
p0 queue free % 100 a7 98
cM capacity (veh/h) 1334 423 806
Direction, Lane#  EB1 w81 NBT 0000000000000
Volume Total 233 435 27
Volume Left 0 0 13
Volume Right 0 0 14
cSH 1700 1700 562
Volume to Capacity 014 026 005
Queue Length (ft) 0 0 4
Control Delay (s) 0.0 00 117
Lane LOS B
Approach Delay (s) 0.0 00 117
Approach LOS B
Average Delay 05
Intersection Capacity Utilization 32.9% ICU Level of Service

Proposed Residential Development
Canal Street, Millbury, MA

137



Proposed Residential Development
Canal Street, Millbury, MA

Canal at Church Future No Build PM Peak
- N TN

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 407 0 0 399 14 15
Peak Hour Factor 087 087 092 083 084 0384
Hourly flow rate (veh/h) 468 0 0 481 17 18
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh)

Median type None
Median storage veh)

vC, conflicting volume 468 949 468

vC1, stage 1 conf vol
vC2, stage 2 conf vol

tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 100 94 97
cM capacity (veh/h) 1094 289 595
Volume Total 468 481 35

Volume Left 0 0 g I f

Volume Right 0 0 18

cSH 1700 1700 394

Volume to Capacity 0.28 028 0.09

Queue Length (ft) 0 0 7

Control Delay (s) 0.0 00 150

Lane LOS C

Approach Delay (s) 0.0 00 150

Approach LOS C

Average Delay 05

Intersection Capacity Utilization 35.3% ICU Level of Service A
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Church Future No Build Sat Peak

- N ¢ TN 7
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 342 0 0 433 14
Peak Hour Factor 089 087 092 090 092
Hourly flow rate (veh/h) 384 0 0 481 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tumn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 384 865
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 41 6.4
tC, 2 stage (s)
tF (s) 22 35
p0O queue free % 100 a5
cM capacity (veh/h) 1174 324
Volume Total 384 481 29
Volume Left 0 0 L
Volume Right 0 0 14
cSH 1700 1700 430
Volume to Capacity 023 028 007
Queue Length (ft) 0 0 S
Control Delay (s) 0.0 00 140
Lane LOS B
Approach Delay (s) 0.0 00 140
Approach LOS B

Average Delay 05
Intersection Capacity Utilization 35.3%

ICU Level of Service




Proposed Residential Development
Canal Street, Millbury, MA

Canal at Church Future Build AM Peak

P an s ANt N

Lane Configurations &> &> &> &>
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 203 0 0 387 < 12 0 13 5 0 1
Peak Hour Factor 092 087 092 092 089 092 092 092 092 092 092 0.92

Hourly flow rate (veh/h) 2 233 0 0 435 3 i3 0 14 5 0 12
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

vC, conflicting volume 438 233 686 676 233 688 674 436
vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 41 4.1 FK 6.5 6.2 r & 6.5 6.2
tC, 2 stage (s)

tF (s) 22 e 35 40 3.3 35 40 33
p0 queue free % 100 100 96 100 98 98 100 98
cM capacity (veh/h) 1122 1334 354 374 806 354 375 620
Direction,Lane# _ EB1 WB1 NBY SBY 000
Volume Total 236 438 27 17

Volume Left 2 0 13 5

Volume Right 0 3 14 12

cSH 1122 1334 500 502

Volume to Capacity 000 000 005 0.03

Queue Length (ft) 0 0 4 3

Control Delay (s) 0.1 00 126 124

Lane LOS A B B

Approach Delay (s) 0.1 00 126 124

Approach LOS B B

Average Delay 0.8

Intersection Capacity Utilization 33.1% ICU Level of Service A
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Church Future Build PM Peak

N L U N I

Lane Configurations &> &> &> &>

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 8 415 0 0 399 8 14 0 15 5 0 6
Peak Hour Factor 092 087 087 092 083 092 084 092 084 092 092 092
Hourly flow rate (veh/h) 9 477 0 0 481 9 17 0 18 5 0 7
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

vC, conflicting volume 489 477 986 984 477 997 979 485
vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 41 41 r & 6.5 6.2 71 6.5 6.2
tC, 2 stage (s)

tF (s) 22 a2 35 40 33 35 40 33
p0 queue free % 99 100 93 100 97 97 100 99
cM capacity (veh/h) 1074 1085 223 246 588 215 248 582
Direction, Lane#  EB1 WB1 NBY sSBY 00
Volume Total 486 489 35 12

Volume Left 9 0 17 o

Volume Right 0 9 18 I 4

cSH 1074 1085 328 327

Volume to Capacity 001 000 011 004

Queue Length (ft) 1 0 9 3

Control Delay (s) 0.2 00 172 164

Lane LOS A C C

Approach Delay (s) 0.2 00 172 164

Approach LOS Cc (o

Intersecton Sywwmary 0000000000000
Average Delay 09

Intersection Capacity Utilization 39.4% ICU Level of Service A
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Proposed Residential Development
Canal Street, Millbury, MA

Canal at Church Future Build Sat Peak

N U B I N

Lane Configurations & &> &> &
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 6 348 0 0 433 9 14 0 13 T 0 10
Peak Hour Factor 092 089 087 092 09 092 092 092 092 092 092 0.92

Hourly flow rate (veh/h) 7 391 0 0 45 10 15 0 14 8 0 1
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh)

Median type None None
Median storage veh)

vC, conflicting volume 491 391 901 895 391 904 890 486
vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 41 4.1 Tl 6.5 6.2 T8 6.5 6.2
tC, 2 stage (s)

tF (s) 22 22 35 40 3.3 = i 40 33
p0 queue free % a9 100 94 100 98 97 100 98
cM capacity (veh/h) 1072 1168 253 278 658 251 280 581
Direction, Lane#  EB1 WB1 NBY SBY 000000
Volume Total 398 491 29 18

Volume Left 7 0 = 8

Volume Right 0 10 14 1

cSH 1072 1168 360 377

Volume to Capacity 001 000 008 005

Queue Length (ft) 0 0 T 4

Control Delay (s) 0.2 00 159 150

Lane LOS A C [ &

Approach Delay (s) 0.2 00 159 150

Approach LOS C Cc

Average Delay 09

Intersection Capacity Utilization 35.9% ICU Level of Service A
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