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North Street, running in the north-south direction, is also a two-lane minor urban arterial. It starts 
at the Crafts Street intersection as North Street, and it passes through Newton for about half a 
mile as North Street and then continues north with different street names, until it finally connects 
with Route 20 (Main Street) in Waltham. Albemarle Road, also running in the north-south 
direction, is a two-lane urban collector (which is considered a more minor roadway than an 
arterial) divided by Cheesecake Brook. It follows the brook north to the Charles River, where it 
connects to the Charles River Bike Path. To the south, it intersects with Watertown Street and 
terminates in a residential neighborhood. Figure 1 shows the locations of the intersections, the 
adjacent roadways, and the surrounding area. 

 
Figure 2 shows the layout of the two intersections and recently collected peak-hour counts for 
vehicles, bicycles, and pedestrians. At the intersection of Crafts Street at Albemarle Road, the 
northbound approach has a shared through and left-turn lane and a short right-turn bay. The 
southbound approach is wide and an ad hoc right-turn queue forms, when necessary. Both the 
eastbound and westbound approaches (Craft Street) have a lane shared by all movements. There 
is a short left-turn bay in the middle of the intersection (storing about two cars) for traffic 
heading to Albemarle Road southbound from Crafts Street westbound. Both of the Albemarle 
Road approaches are stop-controlled; Crafts Street operates freely through the intersection. 
 
There are crosswalks across Albemarle Road and one across Crafts Street, allowing pedestrians 
to cross the busy roadway at the eastern side of the intersection. There is no crosswalk crossing 
Crafts Street on the western side of the intersection. There are sidewalks on both sides of Crafts 
Street, and sidewalks on the right side of all of the Albemarle Road approach legs, except 
Albemarle Road southbound south of the intersection. Left turns from Crafts Street eastbound to 
Albemarle Road northbound are prohibited. In addition, heavy vehicles are prohibited from 
traveling southbound on Albemarle Road. 
 
The intersection of Craft Street at North Street is a “T” intersection, with North Street 
intersecting with Crafts Street at about 60 degrees. The southbound approach is primarily a 
single lane shared by all movements, but occasionally vehicles form an additional queue on the 
approach for right turns. The eastbound approach of Crafts Street has two lanes: a left-turn 
exclusive lane (storing about five to six cars) and a through lane. The westbound approach has a 
short right-turn exclusive lane (storing about four cars) to North Street and a through lane. There 
are sidewalks and crosswalks on all of the approach legs at the intersection of Crafts Street at 
North Street. 
 
The traffic signal at Crafts Street at North Street is semi-actuated and operates with three traffic 
phases and one exclusive pedestrian phase: southbound North Street, all movements (left turns 
protected) with an overlapping eastbound right turn; eastbound Crafts Street, all movements (left 
turns protected); eastbound/westbound Crafts Street, all movements (left turns permitted); and an 
actuated, exclusive pedestrian phase. The southbound phase is actuated. Field measurements 
indicate that the southbound phase receives a maximum of 30 seconds, including 25 seconds of 
green time, 3 seconds of yellow, and 2 seconds of all-red time. The leading eastbound phase is 
11 seconds long, including 8 seconds of green time and 3 seconds of yellow time. The 
eastbound/westbound phase receives 37 seconds, including 31 seconds of green time, 4 seconds 
of yellow time, and 2 seconds of all-red time. The exclusive pedestrian phase receives 7 seconds 
of “walk” time, 23 seconds of “don’t walk” time, and 5 seconds of all-red time. Right turns on 
red are not permitted at any of the approaches. The signal heads, while pole-mounted, are clearly  
  























































































FIGURE F-2
Average AM/PM Peak-Hour Traffic of the Study Area Roadways

May 23–26, 2011
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APPENDIX G 
 

Preliminary Traffic Signal Warrants Analysis: 
Crafts Street at Albemarle Road, Newton 

 
  



Summary of Hourly Volumes and Warrant Fulfillment 
Crafts Street at Albemarle Road, Newton 

Hourly 
Period 

Starting 

Crafts Street 
(main street) 

Albemarle Road 
(minor street) 

Sum of
main 
street 

Higher
of minor

street 

Volumes above the  
minimum requirement 

EB WB SB NB Warrant 1 Warrant 2 Warrant 7 
6:00 127 130 12 41 257 41    

7:00 426 401 30 133 827 133   X 

8:00 832 792 123 268 1,624 268 X X X 

9:00 916 797 201 272 1,713 272 X X X 

10:00 639 587 102 176 1,226 176 X X X 

11:00 507 521 85 174 1,028 174 X X X 

12:00 499 573 102 179 1,072 179 X X X 

13:00 577 611 123 200 1,188 200 X X X 

14:00 566 614 111 202 1,180 202 X X X 

15:00 580 697 134 243 1,277 243 X X X 

16:00 733 835 200 256 1,568 256 X X X 

17:00 731 978 182 291 1,709 291 X X X 

18:00 862 1,038 219 308 1,900 308 X X X 

19:00 717 926 185 228 1,643 228 X X X 

 
Note: Warrant 1 is fulfilled. It requires that the traffic conditions (observed vehicular volumes higher than the 

specified minimum volumes) exist for each of any 8 hours of an average day. Condition A was applied in this 
case. 
Warrant 2 is fulfilled. It requires that the traffic conditions (minimum volumes specified differently from 
Warrant 1) exist for each of any 4 hours of an average day. 
Warrant 7 (crash experience) requires that the traffic conditions (vehicular volumes higher than 80 percent of 
the volumes specified in Warrant 1 Condition A), in addition to the requirement of five or more correctable 
crashes in a recent 12-month period.   

 
 



 
 
 
 
 
 
 

APPENDIX H 
 

Alternative 1: Retime the Signal at North Street 
 

AM/PM Peak-Hour Intersection Capacity Analysis: 
Crafts Street at North Street, Newton 

 
  



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

AM Alternative 1 Synchro 7 -  Report

Page 1

Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 108 741 573 280 363

Lane Group Flow (vph) 115 788 610 298 418

Turn Type pm+pt pt+ov

Protected Phases 7 4 8 6 8 6 9

Permitted Phases 4

Detector Phase 7 4 8 6 8 6

Switch Phase

Minimum Initial (s) 4.0 8.0 8.0 8.0 4.0

Minimum Split (s) 10.0 14.0 14.0 14.0 35.0

Total Split (s) 10.0 50.0 40.0 68.0 28.0 35.0

Total Split (%) 8.8% 44.2% 35.4% 60.2% 24.8% 31%

Yellow Time (s) 3.0 4.0 4.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 6.0 6.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None None

Act Effct Green (s) 48.6 45.5 35.1 62.5 23.8

Actuated g/C Ratio 0.49 0.46 0.35 0.63 0.24

v/c Ratio 0.59 0.97 0.98 0.31 0.92

Control Delay 33.4 56.0 67.7 9.1 66.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 33.4 56.0 67.7 9.1 66.6

LOS C E E A E

Approach Delay 53.2 48.5 66.6

Approach LOS D D E

Queue Length 50th (ft) 52 ~672 ~525 88 ~340

Queue Length 95th (ft) #121 #908 #744 134 #536

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 194 813 622 962 456

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.59 0.97 0.98 0.31 0.92

Intersection Summary

Cycle Length: 113

Actuated Cycle Length: 99

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 53.8 Intersection LOS: D

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.



Intersection Capacity Analysis

Crafts St at North St 12/9/2011
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#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     4: Crafts & North



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

PM Alternative 1 Synchro 7 -  Report
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Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 207 602 733 319 393

Lane Group Flow (vph) 218 634 814 354 456

Turn Type pm+pt pt+ov

Protected Phases 7 4 8 6 8 6 9

Permitted Phases 4

Detector Phase 7 4 8 6 8 6

Switch Phase

Minimum Initial (s) 4.0 8.0 8.0 8.0 4.0

Minimum Split (s) 11.0 14.0 14.0 14.0 35.0

Total Split (s) 11.0 52.0 41.0 67.0 26.0 35.0

Total Split (%) 9.7% 46.0% 36.3% 59.3% 23.0% 31%

Yellow Time (s) 3.0 4.0 4.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 6.0 6.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None None

Act Effct Green (s) 50.6 47.5 36.2 62.4 21.7

Actuated g/C Ratio 0.55 0.52 0.39 0.68 0.24

v/c Ratio 0.92 0.69 1.16 0.33 0.97

Control Delay 62.8 26.0 116.0 7.8 72.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 62.8 26.0 116.0 7.8 72.6

LOS E C F A E

Approach Delay 35.4 83.2 72.6

Approach LOS D F E

Queue Length 50th (ft) 51 178 ~396 32 210

Queue Length 95th (ft) #294 #632 #1052 162 #611

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 238 923 702 1064 471

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.92 0.69 1.16 0.33 0.97

Intersection Summary

Cycle Length: 113

Actuated Cycle Length: 92

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.16

Intersection Signal Delay: 64.8 Intersection LOS: E

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.



Intersection Capacity Analysis

Crafts St at North St 12/9/2011
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#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     4: Crafts & North



 
 
 
 
 
 
 

APPENDIX I 
 

Alternative 2: Upgrade the Signal at North Street 
 

AM/PM Peak-Hour Intersection Capacity Analysis: 
Crafts Street at North Street, Newton 

 
 

  



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

AM Alternative 2 Synchro 7 -  Report

Page 1

Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 108 741 573 280 363

Lane Group Flow (vph) 115 788 610 298 418

Turn Type pm+pt pm+ov

Protected Phases 7 4 8 6 6 9

Permitted Phases 4 8

Detector Phase 7 4 8 6 6

Switch Phase

Minimum Initial (s) 2.0 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 6.0 14.0 14.0 14.0 14.0 35.0

Total Split (s) 7.0 52.0 45.0 28.0 28.0 35.0

Total Split (%) 6.1% 45.2% 39.1% 24.3% 24.3% 30%

Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 6.0 6.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode Max Max Max None None None

Act Effct Green (s) 50.6 47.5 40.2 65.0 23.7

Actuated g/C Ratio 0.50 0.47 0.40 0.64 0.23

v/c Ratio 0.64 0.95 0.87 0.31 0.94

Control Delay 39.7 51.3 47.2 8.5 71.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 39.7 51.3 47.2 8.5 71.2

LOS D D D A E

Approach Delay 49.8 34.5 71.3

Approach LOS D C E

Queue Length 50th (ft) 52 ~670 ~483 88 ~352

Queue Length 95th (ft) #124 #906 #703 133 #548

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 179 832 698 966 446

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.64 0.95 0.87 0.31 0.94

Intersection Summary

Cycle Length: 115

Actuated Cycle Length: 101

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 47.6 Intersection LOS: D

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.



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

     Queue shown is maximum after two cycles.

Splits and Phases:     8: Crafts & North



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

PM Alternative 2 Synchro 7 -  Report
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Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 207 602 733 319 393

Lane Group Flow (vph) 218 634 814 354 456

Turn Type pm+pt pm+ov

Protected Phases 7 4 8 6 6 9

Permitted Phases 4 8

Detector Phase 7 4 8 6 6

Switch Phase

Minimum Initial (s) 2.0 8.0 8.0 8.0 8.0 4.0

Minimum Split (s) 6.0 14.0 14.0 14.0 14.0 35.0

Total Split (s) 11.0 54.0 43.0 26.0 26.0 35.0

Total Split (%) 9.6% 47.0% 37.4% 22.6% 22.6% 30%

Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 6.0 6.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Recall Mode Max Max Max None None None

Act Effct Green (s) 52.6 49.5 38.2 60.9 21.7

Actuated g/C Ratio 0.56 0.53 0.41 0.65 0.23

v/c Ratio 0.94 0.67 1.12 0.35 0.99

Control Delay 68.4 25.3 101.4 7.9 79.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 68.4 25.3 101.4 7.9 79.0

LOS E C F A E

Approach Delay 36.3 73.1 79.0

Approach LOS D E E

Queue Length 50th (ft) 55 178 385 32 218

Queue Length 95th (ft) #302 #627 #1051 160 #626

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 233 941 726 999 460

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.94 0.67 1.12 0.35 0.99

Intersection Summary

Cycle Length: 115

Actuated Cycle Length: 94

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.12

Intersection Signal Delay: 61.5 Intersection LOS: E

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.
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Splits and Phases:     4: Crafts & North



 
 
 
 
 
 
 

APPENDIX J 
 

Alternative 3: Install a Traffic Signal at Albemarle Road and  
Coordinate It with the Upgraded Signal at North Street 

 
AM/PM Peak-Hour Intersection Capacity Analysis:  

 
Crafts Street at North Street, Newton 

and 
Crafts Street at Albemarle Road, Newton 

 
 

  



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

AM Alternative 3 Synchro 7 -  Report
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Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 108 741 573 280 363

Lane Group Flow (vph) 115 788 610 298 418

Turn Type pm+pt pt+ov

Protected Phases 7 4 8 6 8 6 9

Permitted Phases 4

Detector Phase 7 4 8 6 8 6

Switch Phase

Minimum Initial (s) 5.0 4.0 4.0 4.0 4.0

Minimum Split (s) 8.0 20.0 20.0 20.0 35.0

Total Split (s) 8.0 50.0 42.0 72.0 30.0 35.0

Total Split (%) 7.0% 43.5% 36.5% 62.6% 26.1% 30%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes

Recall Mode None C-Max C-Max None None

Act Effct Green (s) 61.0 59.0 51.0 78.0 25.0

Actuated g/C Ratio 0.53 0.51 0.44 0.68 0.22

v/c Ratio 0.55 0.87 0.79 0.29 1.01

Control Delay 26.9 35.2 40.6 8.2 92.6

Queue Delay 0.0 0.6 0.0 0.0 0.0

Total Delay 26.9 35.8 40.6 8.2 92.6

LOS C D D A F

Approach Delay 34.6 30.0 92.6

Approach LOS C C F

Queue Length 50th (ft) 46 ~685 ~506 88 ~318

Queue Length 95th (ft) m#76 #900 #727 133 #522

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 211 908 777 1034 413

Starvation Cap Reductn 0 17 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.55 0.88 0.79 0.29 1.01

Intersection Summary

Cycle Length: 115

Actuated Cycle Length: 115

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green, Master Intersection

Natural Cycle: 125

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 43.6 Intersection LOS: D

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

AM Alternative 3 Synchro 7 -  Report

Page 2

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.

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

Splits and Phases:     4: Crafts & North



Intersection Capacity Analysis

Crafts St at Albemarle Rd (Eastern Intersection) 12/9/2011

AM Alternative 3 Synchro 7 -  Report
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Lane Group EBT WBT NBT NBR ø4 ø11

Lane Configurations

Volume (vph) 679 512 51 85

Lane Group Flow (vph) 722 546 134 106

Turn Type Prot

Protected Phases 4 10 10 2 2 4 11

Permitted Phases

Detector Phase 4 10 10 2 2

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 10.0 10.0 10.0 30.0

Total Split (s) 67.0 52.0 18.0 18.0 15.0 30.0

Total Split (%) 58.3% 45.2% 15.7% 15.7% 13% 26%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Max None None None None

Act Effct Green (s) 80.8 65.8 12.2 12.2

Actuated g/C Ratio 0.70 0.57 0.11 0.11

v/c Ratio 0.50 0.47 0.71 0.66

Control Delay 3.7 3.8 69.7 69.5

Queue Delay 1.1 1.3 0.0 6.3

Total Delay 4.8 5.1 69.7 75.8

LOS A A E E

Approach Delay 4.8 5.1 72.4

Approach LOS A A E

Queue Length 50th (ft) 11 14 97 76

Queue Length 95th (ft) 54 m36 144 120

Internal Link Dist (ft) 9 282 317

Turn Bay Length (ft) 50

Base Capacity (vph) 1442 1164 203 171

Starvation Cap Reductn 0 397 0 0

Spillback Cap Reductn 451 0 0 32

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.73 0.71 0.66 0.76

Intersection Summary

Cycle Length: 115

Actuated Cycle Length: 115

Offset: 112 (97%), Referenced to phase 10:EBWB, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 15.7 Intersection LOS: B

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

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



Intersection Capacity Analysis

Crafts St at Albemarle Rd (Eastern Intersection) 12/9/2011

AM Alternative 3 Synchro 7 -  Report

Page 2

Splits and Phases:     8: Crafts & Albemarle
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Lane Group EBT WBL WBT SBT SBR ø11

Lane Configurations

Volume (vph) 681 50 462 79 134

Lane Group Flow (vph) 772 53 491 98 156

Turn Type D.P+P Prot

Protected Phases 10 2 2 10 4 4 11

Permitted Phases 10

Detector Phase 10 2 2 10 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 10.0 10.0 10.0 30.0

Total Split (s) 52.0 18.0 70.0 15.0 15.0 30.0

Total Split (%) 45.2% 15.7% 60.9% 13.0% 13.0% 26%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Max None None None None

Act Effct Green (s) 65.8 78.0 81.0 10.0 10.0

Actuated g/C Ratio 0.57 0.68 0.70 0.09 0.09

v/c Ratio 0.69 0.14 0.34 0.61 0.69

Control Delay 26.0 1.9 1.5 67.6 34.7

Queue Delay 0.1 0.0 0.0 0.0 0.0

Total Delay 26.1 1.9 1.5 67.6 34.7

LOS C A A E C

Approach Delay 26.1 1.5 47.4

Approach LOS C A D

Queue Length 50th (ft) 284 0 1 71 33

Queue Length 95th (ft) #811 m4 22 #125 #107

Internal Link Dist (ft) 637 9 245

Turn Bay Length (ft) 25

Base Capacity (vph) 1118 389 1459 160 225

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 22 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.70 0.14 0.34 0.61 0.69

Intersection Summary

Cycle Length: 115

Actuated Cycle Length: 115

Offset: 112 (97%), Referenced to phase 10:EBWB, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 21.0 Intersection LOS: C

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

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

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

Splits and Phases:     5: Crafts & Albemarle



Intersection Capacity Analysis

Crafts St at North St 12/9/2011

PM Alternative 3 Synchro 7 -  Report
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Lane Group EBL EBT WBT WBR SBL ø9

Lane Configurations

Volume (vph) 207 602 733 319 393

Lane Group Flow (vph) 218 634 797 347 456

Turn Type pm+pt pt+ov

Protected Phases 7 4 8 6 8 6 9

Permitted Phases 4

Detector Phase 7 4 8 6 8 6

Switch Phase

Minimum Initial (s) 5.0 8.0 8.0 8.0 4.0

Minimum Split (s) 10.0 14.0 14.0 14.0 35.0

Total Split (s) 11.0 53.0 42.0 74.0 32.0 35.0

Total Split (%) 9.2% 44.2% 35.0% 61.7% 26.7% 29%

Yellow Time (s) 3.0 4.0 4.0 3.0 3.0

All-Red Time (s) 0.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 3.0 6.0 6.0 5.0 5.0

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode Min C-Max C-Max None None

Act Effct Green (s) 64.0 61.0 50.0 80.0 27.0

Actuated g/C Ratio 0.53 0.51 0.42 0.67 0.22

v/c Ratio 1.22 0.70 1.07 0.33 1.01

Control Delay 170.2 30.1 89.2 8.7 92.2

Queue Delay 0.0 0.3 0.0 0.0 0.0

Total Delay 170.2 30.4 89.2 8.7 92.2

LOS F C F A F

Approach Delay 66.2 64.8 92.2

Approach LOS E E F

Queue Length 50th (ft) ~185 284 ~853 105 ~363

Queue Length 95th (ft) #346 #670 #1093 156 #577

Internal Link Dist (ft) 282 1100 528

Turn Bay Length (ft) 110

Base Capacity (vph) 179 908 744 1045 450

Starvation Cap Reductn 0 43 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.22 0.73 1.07 0.33 1.01

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.22

Intersection Signal Delay: 70.4 Intersection LOS: E

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.
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     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: Crafts & North
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Lane Group EBT WBT NBT NBR ø4 ø11

Lane Configurations

Volume (vph) 702 731 83 88

Lane Group Flow (vph) 747 796 165 91

Turn Type Prot

Protected Phases 4 10 10 2 2 4 11

Permitted Phases

Detector Phase 4 10 10 2 2

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 10.0 30.0

Total Split (s) 70.0 58.0 20.0 20.0 12.0 30.0

Total Split (%) 58.3% 48.3% 16.7% 16.7% 10% 25%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.0

All-Red Time (s) 0.5 0.5 0.5 0.5 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Max None None None None

Act Effct Green (s) 79.0 67.0 15.0 15.0

Actuated g/C Ratio 0.66 0.56 0.12 0.12

v/c Ratio 0.54 0.70 0.72 0.45

Control Delay 2.2 9.0 68.2 55.9

Queue Delay 0.5 3.1 0.0 4.4

Total Delay 2.7 12.2 68.2 60.3

LOS A B E E

Approach Delay 2.7 12.2 65.4

Approach LOS A B E

Queue Length 50th (ft) 10 121 123 66

Queue Length 95th (ft) 27 m80 192 120

Internal Link Dist (ft) 9 282 317

Turn Bay Length (ft) 50

Base Capacity (vph) 1377 1136 245 215

Starvation Cap Reductn 0 236 0 0

Spillback Cap Reductn 260 0 0 71

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.67 0.88 0.67 0.63

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 10:EBWB, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 15.8 Intersection LOS: B

Intersection Capacity Utilization 111.7% ICU Level of Service H

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Splits and Phases:     8: Crafts & Albemarle
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Lane Group EBT WBL WBT SBT SBR ø11

Lane Configurations

Volume (vph) 704 82 649 61 241

Lane Group Flow (vph) 786 89 705 80 268

Turn Type D.P+P Prot

Protected Phases 10 2 2 10 4 4 11

Permitted Phases 10

Detector Phase 10 2 2 10 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 10.0 10.0 30.0

Total Split (s) 58.0 20.0 78.0 12.0 12.0 30.0

Total Split (%) 48.3% 16.7% 65.0% 10.0% 10.0% 25%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.0

All-Red Time (s) 0.5 0.5 0.5 0.5 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Max None None None None

Act Effct Green (s) 67.0 82.0 83.6 8.0 8.0

Actuated g/C Ratio 0.56 0.68 0.70 0.07 0.07

v/c Ratio 0.73 0.23 0.48 0.63 0.75

Control Delay 29.0 4.0 1.5 77.2 20.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.0 4.0 1.5 77.2 20.3

LOS C A A E C

Approach Delay 29.0 1.8 33.4

Approach LOS C A C

Queue Length 50th (ft) 551 1 8 61 0

Queue Length 95th (ft) #804 m4 24 #132 #107

Internal Link Dist (ft) 637 9 245

Turn Bay Length (ft) 100

Base Capacity (vph) 1083 394 1474 126 357

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 1 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.73 0.23 0.48 0.63 0.75

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 10:EBWB, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 18.6 Intersection LOS: B

Intersection Capacity Utilization 111.7% ICU Level of Service H

Analysis Period (min) 15

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

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

Splits and Phases:     5: Crafts & Albemarle
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MassDOT Project Implementation Process 
 



MassDOT Project Implementation Process 

 

The following description of the implementation process is based on Chapter 2 of the MassDOT 

Highway Division’s Project Development and Design Guide (2005). The text below borrows heavily 

from that document. 

1 NEEDS IDENTIFICATION 

 

For each of the locations at which an improvement is to be implemented, the MassDOT Highway 

Division leads an effort to define the problem, establishes project goals and objectives, and defines 

the scope of the planning needed for implementation. To that end, it has to complete a Project Need 

Form (PNF), which states in general terms the deficiencies or needs related to the transportation 

facility or location. The PNF documents the problems and explains why corrective action is 

needed. For this study, the information defining the need for the project will be drawn primarily, 

perhaps exclusively, from the present report. Also, at this point in the process, the MassDOT 

Highway Division meets with potential participants, such as the Boston Region Metropolitan 

Planning Organization (MPO) and community members, to allow for an informal review of the 

project. 

 

The PNF is reviewed by the MassDOT Highway Division district office whose jurisdiction 

includes the location of the proposed project. The MassDOT Highway Division also sends the PNF 

to the MPO, for informational purposes. The outcome of this step determines whether the project 

requires further planning, whether it is already well supported by prior planning studies, and, 

therefore, whether it is ready to move forward into the design phase, or whether it should be 

dismissed from further consideration. 

2 PLANNING 

 

This phase will likely not be required for the implementation of the improvements proposed in this 

planning study, as this planning report should constitute the outcome of this step. However, in 

general, the purpose of this implementation step is for the project proponent to identify issues, 

impacts, and approvals that may need to be obtained, so that the subsequent design and permitting 

processes are understood.  

 

The level of planning needed will vary widely, based on the complexity of the project. Typical 

tasks include: define the existing context, confirm project need, establish goals and objectives, 

initiate public outreach, define the project, collect data, develop and analyze alternatives, make 

recommendations, and provide documentation. Likely outcomes include consensus on the project 

definition to enable it to move forward into environmental documentation (if needed) and design, 

or a recommendation to delay the project or dismiss it from further consideration. 

3 PROJECT INITIATION 

 

At this point in the process, the proponent, the MassDOT Highway Division, fills out, for each 

improvement, a Project Initiation Form (PIF), which is reviewed by its Project Review Committee 

(PRC) and the MPO. The PRC is composed of the Chief Engineer, each District Highway Director, 

and representatives of the Project Management, Environmental, Planning, Right-of-Way, Traffic, 



  

and Bridge departments, and the Capital Expenditure Program Office (CEPO). The PIF documents 

the project type and description, summarizes the project planning process, identifies likely funding 

and project management responsibility, and defines a plan for interagency and public participation. 

First the PRC reviews and evaluates the proposed project based on MassDOT’s statewide priorities 

and criteria. If the result is positive, the MassDOT Highway Division moves the project forward to 

the design phase, and to programming review by the MPO. The PRC may provide a Project 

Management Plan to define roles and responsibilities for subsequent steps. The MPO review 

includes project evaluation based on the MPO’s regional priorities and criteria. The MPO may 

assign a project evaluation criteria score, a Transportation Improvement Program (TIP) year, a 

tentative project category, and a tentative funding category.  

4 ENVIRONMENTAL, DESIGN, AND RIGHT-OF-WAY PROCESS 

 

This step has four distinct but closely integrated elements: public outreach, environmental 

documentation and permitting (if required), design, and right-of-way acquisition (if required). The 

outcome of this step is a fully designed and permitted project ready for construction. However, a 

project does not have to be fully designed in order for the MPO to program it in the TIP.  

5 PROGRAMMING 

 

Programming, which typically begins during the design phase, can actually occur at any time 

during the process, from planning to design. In this step, which is distinct from project initiation, 

where the MPO receives preliminary information on the proposed project, the proponent requests 

that the MPO place the project in the region’s TIP. The MPO considers the project in terms of 

regional needs, evaluation criteria, and compliance with the Long-Range Transportation Plan and 

decides whether to place it in the draft TIP for public review and then in the final TIP.  

6 PROCUREMENT 

 

Following project design and programming, the MassDOT Highway Division publishes a request 

for proposals. It then reviews the bids and awards the contract to the qualified bidder with the 

lowest bid. 

7 CONSTRUCTION 

 

After a construction contract is awarded, the MassDOT Highway Division and the contractor 

develop a public participation plan and a management plan for the construction process. 

 

8 PROJECT ASSESSMENT 

 

The purpose of this step is to receive constituents’ comments on the project development process 

and the project’s design elements. The MassDOT Highway Division can apply what is learned in 

this process to future projects. 
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