


















Attachments 

 

• Traffic Volume Count Data 

• 2014 Lynn to Boston Ferry Schedule 

• Lynn Commuter Ferry Ridership Data 

• Intersection Capacity Analyses 

• Preliminary Cost Estimates 

• Signal Warrant Worksheet 

 

 



Traffic Volume Count Data 



VHB K. Keen 11942.03 Tuesday 11/18/14 144179 Lynn, MA

City, State:PDI Job Number:Date:Client: Engineer: Site Code:



File Name : 144179 A
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 4 0 7 0 14 640 1 2 2 7 1 0 6 199 3 0 886
07:15 AM 5 0 6 0 12 621 2 5 2 1 1 0 3 227 9 0 894
07:30 AM 6 0 5 0 12 579 0 7 3 1 2 0 4 290 12 1 922
07:45 AM 5 0 6 0 14 554 3 12 2 0 4 0 4 310 11 2 927

Total 20 0 24 0 52 2394 6 26 9 9 8 0 17 1026 35 3 3629

08:00 AM 3 0 12 0 13 545 5 15 4 0 1 0 6 236 10 0 850
08:15 AM 2 0 8 0 12 549 4 7 3 3 2 0 3 287 11 0 891
08:30 AM 4 0 9 0 13 444 3 10 3 0 2 0 4 266 13 0 771
08:45 AM 2 0 6 0 11 457 2 10 4 0 0 0 2 287 9 0 790

Total 11 0 35 0 49 1995 14 42 14 3 5 0 15 1076 43 0 3302

Grand Total 31 0 59 0 101 4389 20 68 23 12 13 0 32 2102 78 3 6931
Apprch % 34.4 0 65.6 0 2.2 95.9 0.4 1.5 47.9 25 27.1 0 1.4 94.9 3.5 0.1  

Total % 0.4 0 0.9 0 1.5 63.3 0.3 1 0.3 0.2 0.2 0 0.5 30.3 1.1 0
Cars 25 0 50 0 94 4292 13 66 14 7 7 0 16 1993 71 3 6651

% Cars 80.6 0 84.7 0 93.1 97.8 65 97.1 60.9 58.3 53.8 0 50 94.8 91 100 96
Heavy Vehicles 6 0 9 0 7 97 7 2 9 5 6 0 16 109 7 0 280

% Heavy Vehicles 19.4 0 15.3 0 6.9 2.2 35 2.9 39.1 41.7 46.2 0 50 5.2 9 0 4

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 4 0 7 0 11 14 640 1 2 657 2 7 1 0 10 6 199 3 0 208 886
07:15 AM 5 0 6 0 11 12 621 2 5 640 2 1 1 0 4 3 227 9 0 239 894
07:30 AM 6 0 5 0 11 12 579 0 7 598 3 1 2 0 6 4 290 12 1 307 922
07:45 AM 5 0 6 0 11 14 554 3 12 583 2 0 4 0 6 4 310 11 2 327 927

Total Volume 20 0 24 0 44 52 2394 6 26 2478 9 9 8 0 26 17 1026 35 3 1081 3629

% App. Total

PHF .833 .000 .857 .000 1.00 .929 .935 .500 .542 .943 .750 .321 .500 .000 .650 .708 .827 .729 .375 .826 .979
Cars 14 0 17 0 31 48 2350 4 26 2428 2 4 2 0 8 8 962 32 3 1005 3472

% Cars 70.0 0 70.8 0 70.5 92.3 98.2 66.7 100 98.0 22.2 44.4 25.0 0 30.8 47.1 93.8 91.4 100 93.0 95.7

Heavy Vehicles

% Heavy Vehicles 30.0 0 29.2 0 29.5 7.7 1.8 33.3 0 2.0 77.8 55.6 75.0 0 69.2 52.9 6.2 8.6 0 7.0 4.3

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 A
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 4 0 4 0 14 625 0 2 0 3 0 0 4 188 2 0 846
07:15 AM 2 0 5 0 11 605 1 5 0 0 0 0 1 219 9 0 858
07:30 AM 3 0 3 0 11 571 0 7 1 1 1 0 2 265 12 1 878
07:45 AM 5 0 5 0 12 549 3 12 1 0 1 0 1 290 9 2 890

Total 14 0 17 0 48 2350 4 26 2 4 2 0 8 962 32 3 3472

08:00 AM 3 0 12 0 11 537 3 15 3 0 1 0 3 228 8 0 824
08:15 AM 2 0 6 0 12 532 4 6 3 3 2 0 2 273 10 0 855
08:30 AM 4 0 9 0 12 429 2 9 2 0 2 0 3 253 12 0 737
08:45 AM 2 0 6 0 11 444 0 10 4 0 0 0 0 277 9 0 763

Total 11 0 33 0 46 1942 9 40 12 3 5 0 8 1031 39 0 3179

Grand Total 25 0 50 0 94 4292 13 66 14 7 7 0 16 1993 71 3 6651
Apprch % 33.3 0 66.7 0 2.1 96.1 0.3 1.5 50 25 25 0 0.8 95.7 3.4 0.1  

Total % 0.4 0 0.8 0 1.4 64.5 0.2 1 0.2 0.1 0.1 0 0.2 30 1.1 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 4 0 4 0 8 14 625 0 2 641 0 3 0 0 3 4 188 2 0 194 846
07:15 AM 2 0 5 0 7 11 605 1 5 622 0 0 0 0 0 1 219 9 0 229 858
07:30 AM 3 0 3 0 6 11 571 0 7 589 1 1 1 0 3 2 265 12 1 280 878
07:45 AM 5 0 5 0 10 12 549 3 12 576 1 0 1 0 2 1 290 9 2 302 890

Total Volume 14 0 17 0 31 48 2350 4 26 2428 2 4 2 0 8 8 962 32 3 1005 3472

% App. Total

PHF .700 .000 .850 .000 .775 .857 .940 .333 .542 .947 .500 .333 .500 .000 .667 .500 .829 .667 .375 .832 .975
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D A T A
INDUSTRIES, LLC
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Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 A
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 3 0 0 15 1 0 2 4 1 0 2 11 1 0 40
07:15 AM 3 0 1 0 1 16 1 0 2 1 1 0 2 8 0 0 36
07:30 AM 3 0 2 0 1 8 0 0 2 0 1 0 2 25 0 0 44
07:45 AM 0 0 1 0 2 5 0 0 1 0 3 0 3 20 2 0 37

Total 6 0 7 0 4 44 2 0 7 5 6 0 9 64 3 0 157

08:00 AM 0 0 0 0 2 8 2 0 1 0 0 0 3 8 2 0 26
08:15 AM 0 0 2 0 0 17 0 1 0 0 0 0 1 14 1 0 36
08:30 AM 0 0 0 0 1 15 1 1 1 0 0 0 1 13 1 0 34
08:45 AM 0 0 0 0 0 13 2 0 0 0 0 0 2 10 0 0 27

Total 0 0 2 0 3 53 5 2 2 0 0 0 7 45 4 0 123

Grand Total 6 0 9 0 7 97 7 2 9 5 6 0 16 109 7 0 280
Apprch % 40 0 60 0 6.2 85.8 6.2 1.8 45 25 30 0 12.1 82.6 5.3 0  

Total % 2.1 0 3.2 0 2.5 34.6 2.5 0.7 3.2 1.8 2.1 0 5.7 38.9 2.5 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 3 0 3 0 15 1 0 16 2 4 1 0 7 2 11 1 0 14 40
07:15 AM 3 0 1 0 4 1 16 1 0 18 2 1 1 0 4 2 8 0 0 10 36
07:30 AM 3 0 2 0 5 1 8 0 0 9 2 0 1 0 3 2 25 0 0 27 44
07:45 AM 0 0 1 0 1 2 5 0 0 7 1 0 3 0 4 3 20 2 0 25 37

Total Volume 6 0 7 0 13 4 44 2 0 50 7 5 6 0 18 9 64 3 0 76 157

% App. Total 46.2 0 53.8 0  8 88 4 0  38.9 27.8 33.3 0  11.8 84.2 3.9 0   
PHF .500 .000 .583 .000 .650 .500 .688 .500 .000 .694 .875 .313 .500 .000 .643 .750 .640 .375 .000 .704 .892

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 A
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
07:30 AM 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3
07:45 AM 0 0 0 2 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 6

Total 0 0 0 4 4 0 0 0 0 0 0 0 0 0 3 0 0 0 1 1 13

08:00 AM 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1

Total 0 0 0 2 2 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 7

Grand Total 0 0 0 6 6 0 0 0 0 0 0 0 0 0 4 0 0 0 3 1 20

Apprch % 0 0 0 50 50 0 0 0 0 0 0 0 0 0 100 0 0 0 75 25  

Total % 0 0 0 30 30 0 0 0 0 0 0 0 0 0 20 0 0 0 15 5

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 3

07:45 AM 0 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 1 1 6
08:00 AM 0 0 0 2 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2

Total Volume 0 0 0 4 5 9 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 3 1 4 15

% App. Total 0 0 0 44.4 55.6  0 0 0 0 0  0 0 0 0 100  0 0 0 75 25   
PHF .000 .000 .000 .500 .625 .563 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .000 .000 .000 .375 .250 .500 .625

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 A
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 4 0 7 0 11 14 640 1 2 657 2 7 1 0 10 6 199 3 0 208 886
07:15 AM 5 0 6 0 11 12 621 2 5 640 2 1 1 0 4 3 227 9 0 239 894
07:30 AM 6 0 5 0 11 12 579 0 7 598 3 1 2 0 6 4 290 12 1 307 922
07:45 AM 5 0 6 0 11 14 554 3 12 583 2 0 4 0 6 4 310 11 2 327 927

Total Volume 20 0 24 0 44 52 2394 6 26 2478 9 9 8 0 26 17 1026 35 3 1081 3629

% App. Total

PHF .833 .000 .857 .000 1.00 .929 .935 .500 .542 .943 .750 .321 .500 .000 .650 .708 .827 .729 .375 .826 .979
Cars 14 0 17 0 31 48 2350 4 26 2428 2 4 2 0 8 8 962 32 3 1005 3472

% Cars 70.0 0 70.8 0 70.5 92.3 98.2 66.7 100 98.0 22.2 44.4 25.0 0 30.8 47.1 93.8 91.4 100 93.0 95.7

Heavy Vehicles

% Heavy Vehicles 30.0 0 29.2 0 29.5 7.7 1.8 33.3 0 2.0 77.8 55.6 75.0 0 69.2 52.9 6.2 8.6 0 7.0 4.3
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 AA
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 5 0 6 0 10 293 0 8 3 0 2 1 7 436 16 2 789
04:15 PM 6 0 12 0 15 314 3 8 2 0 13 1 3 478 16 4 875
04:30 PM 7 0 15 0 12 286 1 6 2 1 10 0 4 531 25 2 902
04:45 PM 2 0 14 0 17 281 1 16 1 1 2 0 5 585 18 2 945

Total 20 0 47 0 54 1174 5 38 8 2 27 2 19 2030 75 10 3511

05:00 PM 6 0 11 0 7 324 0 12 4 6 8 0 8 575 30 2 993
05:15 PM 0 0 8 0 10 311 0 5 3 0 0 0 0 582 31 4 954
05:30 PM 6 0 12 0 16 261 0 8 0 0 2 0 2 561 21 3 892
05:45 PM 6 0 6 0 9 245 0 10 1 1 1 0 1 603 21 2 906

Total 18 0 37 0 42 1141 0 35 8 7 11 0 11 2321 103 11 3745

Grand Total 38 0 84 0 96 2315 5 73 16 9 38 2 30 4351 178 21 7256
Apprch % 31.1 0 68.9 0 3.9 93 0.2 2.9 24.6 13.8 58.5 3.1 0.7 95 3.9 0.5  

Total % 0.5 0 1.2 0 1.3 31.9 0.1 1 0.2 0.1 0.5 0 0.4 60 2.5 0.3
Cars 37 0 82 0 95 2256 0 72 16 9 36 2 21 4271 173 21 7091

% Cars 97.4 0 97.6 0 99 97.5 0 98.6 100 100 94.7 100 70 98.2 97.2 100 97.7
Heavy Vehicles 1 0 2 0 1 59 5 1 0 0 2 0 9 80 5 0 165

% Heavy Vehicles 2.6 0 2.4 0 1 2.5 100 1.4 0 0 5.3 0 30 1.8 2.8 0 2.3

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 7 0 15 0 22 12 286 1 6 305 2 1 10 0 13 4 531 25 2 562 902
04:45 PM 2 0 14 0 16 17 281 1 16 315 1 1 2 0 4 5 585 18 2 610 945
05:00 PM 6 0 11 0 17 7 324 0 12 343 4 6 8 0 18 8 575 30 2 615 993
05:15 PM 0 0 8 0 8 10 311 0 5 326 3 0 0 0 3 0 582 31 4 617 954

Total Volume 15 0 48 0 63 46 1202 2 39 1289 10 8 20 0 38 17 2273 104 10 2404 3794

% App. Total

PHF .536 .000 .800 .000 .716 .676 .927 .500 .609 .940 .625 .333 .500 .000 .528 .531 .971 .839 .625 .974 .955
Cars 15 0 48 0 63 45 1170 0 39 1254 10 8 19 0 37 13 2232 100 10 2355 3709

% Cars 100 0 100 0 100 97.8 97.3 0 100 97.3 100 100 95.0 0 97.4 76.5 98.2 96.2 100 98.0 97.8

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 2.2 2.7 100 0 2.7 0 0 5.0 0 2.6 23.5 1.8 3.8 0 2.0 2.2

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 AA
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 4 0 6 0 10 285 0 8 3 0 2 1 4 430 16 2 771
04:15 PM 6 0 11 0 15 304 0 8 2 0 12 1 2 464 16 4 845
04:30 PM 7 0 15 0 12 275 0 6 2 1 10 0 2 520 23 2 875
04:45 PM 2 0 14 0 17 277 0 16 1 1 1 0 3 573 17 2 924

Total 19 0 46 0 54 1141 0 38 8 2 25 2 11 1987 72 10 3415

05:00 PM 6 0 11 0 6 315 0 12 4 6 8 0 8 563 29 2 970
05:15 PM 0 0 8 0 10 303 0 5 3 0 0 0 0 576 31 4 940
05:30 PM 6 0 11 0 16 253 0 7 0 0 2 0 1 550 21 3 870
05:45 PM 6 0 6 0 9 244 0 10 1 1 1 0 1 595 20 2 896

Total 18 0 36 0 41 1115 0 34 8 7 11 0 10 2284 101 11 3676

Grand Total 37 0 82 0 95 2256 0 72 16 9 36 2 21 4271 173 21 7091
Apprch % 31.1 0 68.9 0 3.9 93.1 0 3 25.4 14.3 57.1 3.2 0.5 95.2 3.9 0.5  

Total % 0.5 0 1.2 0 1.3 31.8 0 1 0.2 0.1 0.5 0 0.3 60.2 2.4 0.3

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 7 0 15 0 22 12 275 0 6 293 2 1 10 0 13 2 520 23 2 547 875
04:45 PM 2 0 14 0 16 17 277 0 16 310 1 1 1 0 3 3 573 17 2 595 924
05:00 PM 6 0 11 0 17 6 315 0 12 333 4 6 8 0 18 8 563 29 2 602 970
05:15 PM 0 0 8 0 8 10 303 0 5 318 3 0 0 0 3 0 576 31 4 611 940

Total Volume 15 0 48 0 63 45 1170 0 39 1254 10 8 19 0 37 13 2232 100 10 2355 3709

% App. Total

PHF .536 .000 .800 .000 .716 .662 .929 .000 .609 .941 .625 .333 .475 .000 .514 .406 .969 .806 .625 .964 .956

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 AA
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 1 0 0 0 0 8 0 0 0 0 0 0 3 6 0 0 18
04:15 PM 0 0 1 0 0 10 3 0 0 0 1 0 1 14 0 0 30
04:30 PM 0 0 0 0 0 11 1 0 0 0 0 0 2 11 2 0 27
04:45 PM 0 0 0 0 0 4 1 0 0 0 1 0 2 12 1 0 21

Total 1 0 1 0 0 33 5 0 0 0 2 0 8 43 3 0 96

05:00 PM 0 0 0 0 1 9 0 0 0 0 0 0 0 12 1 0 23
05:15 PM 0 0 0 0 0 8 0 0 0 0 0 0 0 6 0 0 14
05:30 PM 0 0 1 0 0 8 0 1 0 0 0 0 1 11 0 0 22
05:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 8 1 0 10

Total 0 0 1 0 1 26 0 1 0 0 0 0 1 37 2 0 69

Grand Total 1 0 2 0 1 59 5 1 0 0 2 0 9 80 5 0 165
Apprch % 33.3 0 66.7 0 1.5 89.4 7.6 1.5 0 0 100 0 9.6 85.1 5.3 0  

Total % 0.6 0 1.2 0 0.6 35.8 3 0.6 0 0 1.2 0 5.5 48.5 3 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 1 0 1 0 10 3 0 13 0 0 1 0 1 1 14 0 0 15 30
04:30 PM 0 0 0 0 0 0 11 1 0 12 0 0 0 0 0 2 11 2 0 15 27
04:45 PM 0 0 0 0 0 0 4 1 0 5 0 0 1 0 1 2 12 1 0 15 21
05:00 PM 0 0 0 0 0 1 9 0 0 10 0 0 0 0 0 0 12 1 0 13 23

Total Volume 0 0 1 0 1 1 34 5 0 40 0 0 2 0 2 5 49 4 0 58 101

% App. Total 0 0 100 0  2.5 85 12.5 0  0 0 100 0  8.6 84.5 6.9 0   
PHF .000 .000 .250 .000 .250 .250 .773 .417 .000 .769 .000 .000 .500 .000 .500 .625 .875 .500 .000 .967 .842

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 AA
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
04:30 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 4 0 6
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 0 4

Total 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 7 3 13

05:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 4

Total 0 0 0 1 1 0 0 0 0 0 0 0 0 2 1 0 0 0 1 1 7

Grand Total 0 0 0 1 1 0 1 0 0 0 0 0 0 2 3 0 0 0 8 4 20

Apprch % 0 0 0 50 50 0 100 0 0 0 0 0 0 40 60 0 0 0 66.7 33.3  

Total % 0 0 0 5 5 0 5 0 0 0 0 0 0 10 15 0 0 0 40 20

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2

04:30 PM 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 1 0 0 0 4 0 4 6
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 3 0 3 4
05:00 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 2

Total Volume 0 0 0 0 1 1 0 1 0 0 0 1 0 0 0 1 2 3 0 0 0 7 2 9 14

% App. Total 0 0 0 0 100  0 100 0 0 0  0 0 0 33.3 66.7  0 0 0 77.8 22.2   
PHF .000 .000 .000 .000 .250 .250 .000 .250 .000 .000 .000 .250 .000 .000 .000 .250 .500 .750 .000 .000 .000 .438 .250 .563 .583

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 AA
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Shepard Street/ Marine Boulevard
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 7 0 15 0 22 12 286 1 6 305 2 1 10 0 13 4 531 25 2 562 902
04:45 PM 2 0 14 0 16 17 281 1 16 315 1 1 2 0 4 5 585 18 2 610 945
05:00 PM 6 0 11 0 17 7 324 0 12 343 4 6 8 0 18 8 575 30 2 615 993
05:15 PM 0 0 8 0 8 10 311 0 5 326 3 0 0 0 3 0 582 31 4 617 954

Total Volume 15 0 48 0 63 46 1202 2 39 1289 10 8 20 0 38 17 2273 104 10 2404 3794

% App. Total

PHF .536 .000 .800 .000 .716 .676 .927 .500 .609 .940 .625 .333 .500 .000 .528 .531 .971 .839 .625 .974 .955
Cars 15 0 48 0 63 45 1170 0 39 1254 10 8 19 0 37 13 2232 100 10 2355 3709

% Cars 100 0 100 0 100 97.8 97.3 0 100 97.3 100 100 95.0 0 97.4 76.5 98.2 96.2 100 98.0 97.8

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 2.2 2.7 100 0 2.7 0 0 5.0 0 2.6 23.5 1.8 3.8 0 2.0 2.2
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Peak Hour Begins at 04:30 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 B
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 6 0 0 0 19 675 0 0 14 0 0 0 18 200 0 0 932
07:15 AM 6 0 0 0 38 640 0 0 14 0 0 0 20 221 0 0 939
07:30 AM 15 0 0 0 46 591 0 0 23 0 0 0 25 285 0 0 985
07:45 AM 14 0 0 0 44 596 0 0 18 0 0 0 29 300 0 0 1001

Total 41 0 0 0 147 2502 0 0 69 0 0 0 92 1006 0 0 3857

08:00 AM 9 0 0 0 40 567 0 0 19 0 0 0 20 251 0 0 906
08:15 AM 14 0 0 0 30 567 0 0 20 0 0 0 34 268 0 0 933
08:30 AM 10 0 0 0 34 483 0 0 17 0 0 0 18 276 0 0 838
08:45 AM 11 0 0 0 36 468 0 0 16 0 0 0 27 277 0 0 835

Total 44 0 0 0 140 2085 0 0 72 0 0 0 99 1072 0 0 3512

Grand Total 85 0 0 0 287 4587 0 0 141 0 0 0 191 2078 0 0 7369
Apprch % 100 0 0 0 5.9 94.1 0 0 100 0 0 0 8.4 91.6 0 0  

Total % 1.2 0 0 0 3.9 62.2 0 0 1.9 0 0 0 2.6 28.2 0 0
Cars 78 0 0 0 268 4480 0 0 129 0 0 0 177 1953 0 0 7085

% Cars 91.8 0 0 0 93.4 97.7 0 0 91.5 0 0 0 92.7 94 0 0 96.1
Heavy Vehicles 7 0 0 0 19 107 0 0 12 0 0 0 14 125 0 0 284

% Heavy Vehicles 8.2 0 0 0 6.6 2.3 0 0 8.5 0 0 0 7.3 6 0 0 3.9

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 6 0 0 0 6 19 675 0 0 694 14 0 0 0 14 18 200 0 0 218 932
07:15 AM 6 0 0 0 6 38 640 0 0 678 14 0 0 0 14 20 221 0 0 241 939
07:30 AM 15 0 0 0 15 46 591 0 0 637 23 0 0 0 23 25 285 0 0 310 985
07:45 AM 14 0 0 0 14 44 596 0 0 640 18 0 0 0 18 29 300 0 0 329 1001

Total Volume 41 0 0 0 41 147 2502 0 0 2649 69 0 0 0 69 92 1006 0 0 1098 3857

% App. Total

PHF .683 .000 .000 .000 .683 .799 .927 .000 .000 .954 .750 .000 .000 .000 .750 .793 .838 .000 .000 .834 .963
Cars 38 0 0 0 38 138 2453 0 0 2591 63 0 0 0 63 87 930 0 0 1017 3709

% Cars 92.7 0 0 0 92.7 93.9 98.0 0 0 97.8 91.3 0 0 0 91.3 94.6 92.4 0 0 92.6 96.2

Heavy Vehicles

% Heavy Vehicles 7.3 0 0 0 7.3 6.1 2.0 0 0 2.2 8.7 0 0 0 8.7 5.4 7.6 0 0 7.4 3.8

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 B
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 5 0 0 0 15 659 0 0 12 0 0 0 18 183 0 0 892
07:15 AM 5 0 0 0 38 624 0 0 14 0 0 0 18 209 0 0 908
07:30 AM 15 0 0 0 42 581 0 0 20 0 0 0 23 257 0 0 938
07:45 AM 13 0 0 0 43 589 0 0 17 0 0 0 28 281 0 0 971

Total 38 0 0 0 138 2453 0 0 63 0 0 0 87 930 0 0 3709

08:00 AM 9 0 0 0 37 556 0 0 18 0 0 0 20 241 0 0 881
08:15 AM 12 0 0 0 28 550 0 0 20 0 0 0 30 255 0 0 895
08:30 AM 9 0 0 0 32 466 0 0 14 0 0 0 14 260 0 0 795
08:45 AM 10 0 0 0 33 455 0 0 14 0 0 0 26 267 0 0 805

Total 40 0 0 0 130 2027 0 0 66 0 0 0 90 1023 0 0 3376

Grand Total 78 0 0 0 268 4480 0 0 129 0 0 0 177 1953 0 0 7085
Apprch % 100 0 0 0 5.6 94.4 0 0 100 0 0 0 8.3 91.7 0 0  

Total % 1.1 0 0 0 3.8 63.2 0 0 1.8 0 0 0 2.5 27.6 0 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 5 0 0 0 5 15 659 0 0 674 12 0 0 0 12 18 183 0 0 201 892
07:15 AM 5 0 0 0 5 38 624 0 0 662 14 0 0 0 14 18 209 0 0 227 908
07:30 AM 15 0 0 0 15 42 581 0 0 623 20 0 0 0 20 23 257 0 0 280 938
07:45 AM 13 0 0 0 13 43 589 0 0 632 17 0 0 0 17 28 281 0 0 309 971

Total Volume 38 0 0 0 38 138 2453 0 0 2591 63 0 0 0 63 87 930 0 0 1017 3709

% App. Total

PHF .633 .000 .000 .000 .633 .802 .931 .000 .000 .961 .788 .000 .000 .000 .788 .777 .827 .000 .000 .823 .955

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 B
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 1 0 0 0 4 16 0 0 2 0 0 0 0 17 0 0 40
07:15 AM 1 0 0 0 0 16 0 0 0 0 0 0 2 12 0 0 31
07:30 AM 0 0 0 0 4 10 0 0 3 0 0 0 2 28 0 0 47
07:45 AM 1 0 0 0 1 7 0 0 1 0 0 0 1 19 0 0 30

Total 3 0 0 0 9 49 0 0 6 0 0 0 5 76 0 0 148

08:00 AM 0 0 0 0 3 11 0 0 1 0 0 0 0 10 0 0 25
08:15 AM 2 0 0 0 2 17 0 0 0 0 0 0 4 13 0 0 38
08:30 AM 1 0 0 0 2 17 0 0 3 0 0 0 4 16 0 0 43
08:45 AM 1 0 0 0 3 13 0 0 2 0 0 0 1 10 0 0 30

Total 4 0 0 0 10 58 0 0 6 0 0 0 9 49 0 0 136

Grand Total 7 0 0 0 19 107 0 0 12 0 0 0 14 125 0 0 284
Apprch % 100 0 0 0 15.1 84.9 0 0 100 0 0 0 10.1 89.9 0 0  

Total % 2.5 0 0 0 6.7 37.7 0 0 4.2 0 0 0 4.9 44 0 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 1 0 0 0 1 4 16 0 0 20 2 0 0 0 2 0 17 0 0 17 40
07:15 AM 1 0 0 0 1 0 16 0 0 16 0 0 0 0 0 2 12 0 0 14 31
07:30 AM 0 0 0 0 0 4 10 0 0 14 3 0 0 0 3 2 28 0 0 30 47
07:45 AM 1 0 0 0 1 1 7 0 0 8 1 0 0 0 1 1 19 0 0 20 30

Total Volume 3 0 0 0 3 9 49 0 0 58 6 0 0 0 6 5 76 0 0 81 148

% App. Total 100 0 0 0  15.5 84.5 0 0  100 0 0 0  6.2 93.8 0 0   
PHF .750 .000 .000 .000 .750 .563 .766 .000 .000 .725 .500 .000 .000 .000 .500 .625 .679 .000 .000 .675 .787

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 B
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
07:15 AM 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3
07:30 AM 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
07:45 AM 0 0 0 3 1 0 0 0 0 1 0 0 0 0 0 0 0 0 2 1 8

Total 0 0 0 5 5 0 0 0 0 1 0 0 0 1 0 0 0 0 2 1 15

08:00 AM 0 0 0 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
08:45 AM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 3 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9

Grand Total 0 0 0 8 10 0 0 0 0 1 0 0 0 1 0 0 0 0 2 2 24

Apprch % 0 0 0 44.4 55.6 0 0 0 0 100 0 0 0 100 0 0 0 0 50 50  

Total % 0 0 0 33.3 41.7 0 0 0 0 4.2 0 0 0 4.2 0 0 0 0 8.3 8.3

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 3

07:30 AM 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
07:45 AM 0 0 0 3 1 4 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2 1 3 8
08:00 AM 0 0 0 2 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 7

Total Volume 0 0 0 7 8 15 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0 2 2 4 21

% App. Total 0 0 0 46.7 53.3  0 0 0 0 100  0 0 0 100 0  0 0 0 50 50   
PHF .000 .000 .000 .583 .500 .625 .000 .000 .000 .000 .250 .250 .000 .000 .000 .250 .000 .250 .000 .000 .000 .250 .500 .333 .656

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 B
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 6 0 0 0 6 19 675 0 0 694 14 0 0 0 14 18 200 0 0 218 932
07:15 AM 6 0 0 0 6 38 640 0 0 678 14 0 0 0 14 20 221 0 0 241 939
07:30 AM 15 0 0 0 15 46 591 0 0 637 23 0 0 0 23 25 285 0 0 310 985
07:45 AM 14 0 0 0 14 44 596 0 0 640 18 0 0 0 18 29 300 0 0 329 1001

Total Volume 41 0 0 0 41 147 2502 0 0 2649 69 0 0 0 69 92 1006 0 0 1098 3857

% App. Total

PHF .683 .000 .000 .000 .683 .799 .927 .000 .000 .954 .750 .000 .000 .000 .750 .793 .838 .000 .000 .834 .963
Cars 38 0 0 0 38 138 2453 0 0 2591 63 0 0 0 63 87 930 0 0 1017 3709

% Cars 92.7 0 0 0 92.7 93.9 98.0 0 0 97.8 91.3 0 0 0 91.3 94.6 92.4 0 0 92.6 96.2

Heavy Vehicles

% Heavy Vehicles 7.3 0 0 0 7.3 6.1 2.0 0 0 2.2 8.7 0 0 0 8.7 5.4 7.6 0 0 7.4 3.8
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Peak Hour Begins at 07:00 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 BB
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 10 0 0 0 32 328 0 0 13 0 0 0 12 450 0 0 845
04:15 PM 15 0 0 0 28 331 0 0 10 0 0 0 10 484 0 0 878
04:30 PM 17 0 0 0 29 309 0 0 15 0 0 0 13 550 0 0 933
04:45 PM 7 0 0 0 35 325 0 0 15 0 0 0 12 579 0 0 973

Total 49 0 0 0 124 1293 0 0 53 0 0 0 47 2063 0 0 3629

05:00 PM 14 0 0 0 52 360 0 0 14 0 0 0 9 595 0 0 1044
05:15 PM 5 0 0 0 40 340 0 0 12 0 0 0 11 594 0 0 1002
05:30 PM 16 0 0 0 38 314 0 0 9 0 0 0 6 591 0 0 974
05:45 PM 11 0 0 0 23 264 0 0 9 0 0 0 8 624 0 0 939

Total 46 0 0 0 153 1278 0 0 44 0 0 0 34 2404 0 0 3959

Grand Total 95 0 0 0 277 2571 0 0 97 0 0 0 81 4467 0 0 7588
Apprch % 100 0 0 0 9.7 90.3 0 0 100 0 0 0 1.8 98.2 0 0  

Total % 1.3 0 0 0 3.7 33.9 0 0 1.3 0 0 0 1.1 58.9 0 0
Cars 93 0 0 0 264 2495 0 0 95 0 0 0 81 4405 0 0 7433

% Cars 97.9 0 0 0 95.3 97 0 0 97.9 0 0 0 100 98.6 0 0 98
Heavy Vehicles 2 0 0 0 13 76 0 0 2 0 0 0 0 62 0 0 155

% Heavy Vehicles 2.1 0 0 0 4.7 3 0 0 2.1 0 0 0 0 1.4 0 0 2

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 7 0 0 0 7 35 325 0 0 360 15 0 0 0 15 12 579 0 0 591 973
05:00 PM 14 0 0 0 14 52 360 0 0 412 14 0 0 0 14 9 595 0 0 604 1044
05:15 PM 5 0 0 0 5 40 340 0 0 380 12 0 0 0 12 11 594 0 0 605 1002
05:30 PM 16 0 0 0 16 38 314 0 0 352 9 0 0 0 9 6 591 0 0 597 974

Total Volume 42 0 0 0 42 165 1339 0 0 1504 50 0 0 0 50 38 2359 0 0 2397 3993

% App. Total

PHF .656 .000 .000 .000 .656 .793 .930 .000 .000 .913 .833 .000 .000 .000 .833 .792 .991 .000 .000 .990 .956
Cars 40 0 0 0 40 159 1308 0 0 1467 49 0 0 0 49 38 2329 0 0 2367 3923

% Cars 95.2 0 0 0 95.2 96.4 97.7 0 0 97.5 98.0 0 0 0 98.0 100 98.7 0 0 98.7 98.2

Heavy Vehicles

% Heavy Vehicles 4.8 0 0 0 4.8 3.6 2.3 0 0 2.5 2.0 0 0 0 2.0 0 1.3 0 0 1.3 1.8

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 BB
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 10 0 0 0 30 310 0 0 13 0 0 0 12 447 0 0 822
04:15 PM 15 0 0 0 26 319 0 0 9 0 0 0 10 472 0 0 851
04:30 PM 17 0 0 0 26 296 0 0 15 0 0 0 13 542 0 0 909
04:45 PM 6 0 0 0 34 320 0 0 15 0 0 0 12 574 0 0 961

Total 48 0 0 0 116 1245 0 0 52 0 0 0 47 2035 0 0 3543

05:00 PM 13 0 0 0 49 352 0 0 14 0 0 0 9 586 0 0 1023
05:15 PM 5 0 0 0 38 331 0 0 11 0 0 0 11 590 0 0 986
05:30 PM 16 0 0 0 38 305 0 0 9 0 0 0 6 579 0 0 953
05:45 PM 11 0 0 0 23 262 0 0 9 0 0 0 8 615 0 0 928

Total 45 0 0 0 148 1250 0 0 43 0 0 0 34 2370 0 0 3890

Grand Total 93 0 0 0 264 2495 0 0 95 0 0 0 81 4405 0 0 7433
Apprch % 100 0 0 0 9.6 90.4 0 0 100 0 0 0 1.8 98.2 0 0  

Total % 1.3 0 0 0 3.6 33.6 0 0 1.3 0 0 0 1.1 59.3 0 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 6 0 0 0 6 34 320 0 0 354 15 0 0 0 15 12 574 0 0 586 961
05:00 PM 13 0 0 0 13 49 352 0 0 401 14 0 0 0 14 9 586 0 0 595 1023
05:15 PM 5 0 0 0 5 38 331 0 0 369 11 0 0 0 11 11 590 0 0 601 986
05:30 PM 16 0 0 0 16 38 305 0 0 343 9 0 0 0 9 6 579 0 0 585 953

Total Volume 40 0 0 0 40 159 1308 0 0 1467 49 0 0 0 49 38 2329 0 0 2367 3923

% App. Total

PHF .625 .000 .000 .000 .625 .811 .929 .000 .000 .915 .817 .000 .000 .000 .817 .792 .987 .000 .000 .985 .959

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 BB
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 2 18 0 0 0 0 0 0 0 3 0 0 23
04:15 PM 0 0 0 0 2 12 0 0 1 0 0 0 0 12 0 0 27
04:30 PM 0 0 0 0 3 13 0 0 0 0 0 0 0 8 0 0 24
04:45 PM 1 0 0 0 1 5 0 0 0 0 0 0 0 5 0 0 12

Total 1 0 0 0 8 48 0 0 1 0 0 0 0 28 0 0 86

05:00 PM 1 0 0 0 3 8 0 0 0 0 0 0 0 9 0 0 21
05:15 PM 0 0 0 0 2 9 0 0 1 0 0 0 0 4 0 0 16
05:30 PM 0 0 0 0 0 9 0 0 0 0 0 0 0 12 0 0 21
05:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 9 0 0 11

Total 1 0 0 0 5 28 0 0 1 0 0 0 0 34 0 0 69

Grand Total 2 0 0 0 13 76 0 0 2 0 0 0 0 62 0 0 155
Apprch % 100 0 0 0 14.6 85.4 0 0 100 0 0 0 0 100 0 0  

Total % 1.3 0 0 0 8.4 49 0 0 1.3 0 0 0 0 40 0 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 2 18 0 0 20 0 0 0 0 0 0 3 0 0 3 23
04:15 PM 0 0 0 0 0 2 12 0 0 14 1 0 0 0 1 0 12 0 0 12 27
04:30 PM 0 0 0 0 0 3 13 0 0 16 0 0 0 0 0 0 8 0 0 8 24
04:45 PM 1 0 0 0 1 1 5 0 0 6 0 0 0 0 0 0 5 0 0 5 12

Total Volume 1 0 0 0 1 8 48 0 0 56 1 0 0 0 1 0 28 0 0 28 86

% App. Total 100 0 0 0  14.3 85.7 0 0  100 0 0 0  0 100 0 0   
PHF .250 .000 .000 .000 .250 .667 .667 .000 .000 .700 .250 .000 .000 .000 .250 .000 .583 .000 .000 .583 .796

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 BB
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
04:15 PM 0 0 0 6 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
04:30 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Total 0 0 0 13 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18

05:00 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:15 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
05:30 PM 0 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 4
05:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 3 2 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 8

Grand Total 0 0 0 16 7 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 26

Apprch % 0 0 0 69.6 30.4 0 0 0 50 50 0 0 0 0 0 0 0 0 100 0  

Total % 0 0 0 61.5 26.9 0 0 0 3.8 3.8 0 0 0 0 0 0 0 0 3.8 0

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

04:15 PM 0 0 0 6 4 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
04:30 PM 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Total Volume 0 0 0 13 5 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18

% App. Total 0 0 0 72.2 27.8  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   
PHF .000 .000 .000 .542 .313 .450 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .450

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 BB
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Blossom Street/ Blossom Street Ext
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Shepard Street

From North

Lynnway (Route 1A)

From East

Marine Boulevard

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 7 0 0 0 7 35 325 0 0 360 15 0 0 0 15 12 579 0 0 591 973
05:00 PM 14 0 0 0 14 52 360 0 0 412 14 0 0 0 14 9 595 0 0 604 1044
05:15 PM 5 0 0 0 5 40 340 0 0 380 12 0 0 0 12 11 594 0 0 605 1002
05:30 PM 16 0 0 0 16 38 314 0 0 352 9 0 0 0 9 6 591 0 0 597 974

Total Volume 42 0 0 0 42 165 1339 0 0 1504 50 0 0 0 50 38 2359 0 0 2397 3993

% App. Total

PHF .656 .000 .000 .000 .656 .793 .930 .000 .000 .913 .833 .000 .000 .000 .833 .792 .991 .000 .000 .990 .956
Cars 40 0 0 0 40 159 1308 0 0 1467 49 0 0 0 49 38 2329 0 0 2367 3923

% Cars 95.2 0 0 0 95.2 96.4 97.7 0 0 97.5 98.0 0 0 0 98.0 100 98.7 0 0 98.7 98.2

Heavy Vehicles

% Heavy Vehicles 4.8 0 0 0 4.8 3.6 2.3 0 0 2.5 2.0 0 0 0 2.0 0 1.3 0 0 1.3 1.8
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 C
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 41 731 11 0 6 0 8 0 9 199 3 2 1010
07:15 AM 0 0 0 0 44 725 12 0 11 2 11 0 8 218 5 1 1037
07:30 AM 0 0 0 0 41 632 17 3 9 1 6 0 6 275 3 9 1002
07:45 AM 0 0 0 0 40 636 18 2 9 0 6 0 11 290 6 5 1023

Total 0 0 0 0 166 2724 58 5 35 3 31 0 34 982 17 17 4072

08:00 AM 0 0 0 0 44 542 20 5 5 0 14 0 17 241 5 13 906
08:15 AM 0 0 0 0 39 568 21 5 16 0 13 0 16 237 5 2 922
08:30 AM 0 0 0 0 41 474 26 0 5 1 10 0 30 257 12 8 864
08:45 AM 1 0 1 0 33 447 30 3 7 0 8 0 14 247 5 5 801

Total 1 0 1 0 157 2031 97 13 33 1 45 0 77 982 27 28 3493

Grand Total 1 0 1 0 323 4755 155 18 68 4 76 0 111 1964 44 45 7565
Apprch % 50 0 50 0 6.2 90.6 3 0.3 45.9 2.7 51.4 0 5.1 90.8 2 2.1  

Total % 0 0 0 0 4.3 62.9 2 0.2 0.9 0.1 1 0 1.5 26 0.6 0.6
Cars 1 0 1 0 314 4682 146 18 37 2 43 0 101 1849 42 44 7280

% Cars 100 0 100 0 97.2 98.5 94.2 100 54.4 50 56.6 0 91 94.1 95.5 97.8 96.2
Heavy Vehicles 0 0 0 0 9 73 9 0 31 2 33 0 10 115 2 1 285

% Heavy Vehicles 0 0 0 0 2.8 1.5 5.8 0 45.6 50 43.4 0 9 5.9 4.5 2.2 3.8

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 41 731 11 0 783 6 0 8 0 14 9 199 3 2 213 1010
07:15 AM 0 0 0 0 0 44 725 12 0 781 11 2 11 0 24 8 218 5 1 232 1037
07:30 AM 0 0 0 0 0 41 632 17 3 693 9 1 6 0 16 6 275 3 9 293 1002
07:45 AM 0 0 0 0 0 40 636 18 2 696 9 0 6 0 15 11 290 6 5 312 1023

Total Volume 0 0 0 0 0 166 2724 58 5 2953 35 3 31 0 69 34 982 17 17 1050 4072

% App. Total

PHF .000 .000 .000 .000 .000 .943 .932 .806 .417 .943 .795 .375 .705 .000 .719 .773 .847 .708 .472 .841 .982
Cars 0 0 0 0 0 163 2696 54 5 2918 20 1 12 0 33 29 917 15 16 977 3928

% Cars 0 0 0 0 0 98.2 99.0 93.1 100 98.8 57.1 33.3 38.7 0 47.8 85.3 93.4 88.2 94.1 93.0 96.5

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 1.8 1.0 6.9 0 1.2 42.9 66.7 61.3 0 52.2 14.7 6.6 11.8 5.9 7.0 3.5

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 C
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 39 721 9 0 3 0 3 0 8 183 1 2 969
07:15 AM 0 0 0 0 43 719 11 0 8 1 3 0 7 210 5 1 1008
07:30 AM 0 0 0 0 41 626 16 3 5 0 2 0 6 250 3 9 961
07:45 AM 0 0 0 0 40 630 18 2 4 0 4 0 8 274 6 4 990

Total 0 0 0 0 163 2696 54 5 20 1 12 0 29 917 15 16 3928

08:00 AM 0 0 0 0 44 531 19 5 2 0 13 0 15 230 5 13 877
08:15 AM 0 0 0 0 37 557 20 5 5 0 6 0 15 227 5 2 879
08:30 AM 0 0 0 0 39 461 25 0 3 1 6 0 29 240 12 8 824
08:45 AM 1 0 1 0 31 437 28 3 7 0 6 0 13 235 5 5 772

Total 1 0 1 0 151 1986 92 13 17 1 31 0 72 932 27 28 3352

Grand Total 1 0 1 0 314 4682 146 18 37 2 43 0 101 1849 42 44 7280
Apprch % 50 0 50 0 6.1 90.7 2.8 0.3 45.1 2.4 52.4 0 5 90.8 2.1 2.2  

Total % 0 0 0 0 4.3 64.3 2 0.2 0.5 0 0.6 0 1.4 25.4 0.6 0.6

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 39 721 9 0 769 3 0 3 0 6 8 183 1 2 194 969
07:15 AM 0 0 0 0 0 43 719 11 0 773 8 1 3 0 12 7 210 5 1 223 1008
07:30 AM 0 0 0 0 0 41 626 16 3 686 5 0 2 0 7 6 250 3 9 268 961
07:45 AM 0 0 0 0 0 40 630 18 2 690 4 0 4 0 8 8 274 6 4 292 990

Total Volume 0 0 0 0 0 163 2696 54 5 2918 20 1 12 0 33 29 917 15 16 977 3928

% App. Total

PHF .000 .000 .000 .000 .000 .948 .935 .750 .417 .944 .625 .250 .750 .000 .688 .906 .837 .625 .444 .836 .974

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 C
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 2 10 2 0 3 0 5 0 1 16 2 0 41
07:15 AM 0 0 0 0 1 6 1 0 3 1 8 0 1 8 0 0 29
07:30 AM 0 0 0 0 0 6 1 0 4 1 4 0 0 25 0 0 41
07:45 AM 0 0 0 0 0 6 0 0 5 0 2 0 3 16 0 1 33

Total 0 0 0 0 3 28 4 0 15 2 19 0 5 65 2 1 144

08:00 AM 0 0 0 0 0 11 1 0 3 0 1 0 2 11 0 0 29
08:15 AM 0 0 0 0 2 11 1 0 11 0 7 0 1 10 0 0 43
08:30 AM 0 0 0 0 2 13 1 0 2 0 4 0 1 17 0 0 40
08:45 AM 0 0 0 0 2 10 2 0 0 0 2 0 1 12 0 0 29

Total 0 0 0 0 6 45 5 0 16 0 14 0 5 50 0 0 141

Grand Total 0 0 0 0 9 73 9 0 31 2 33 0 10 115 2 1 285
Apprch % 0 0 0 0 9.9 80.2 9.9 0 47 3 50 0 7.8 89.8 1.6 0.8  

Total % 0 0 0 0 3.2 25.6 3.2 0 10.9 0.7 11.6 0 3.5 40.4 0.7 0.4

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 0 0 6 1 0 7 4 1 4 0 9 0 25 0 0 25 41
07:45 AM 0 0 0 0 0 0 6 0 0 6 5 0 2 0 7 3 16 0 1 20 33
08:00 AM 0 0 0 0 0 0 11 1 0 12 3 0 1 0 4 2 11 0 0 13 29
08:15 AM 0 0 0 0 0 2 11 1 0 14 11 0 7 0 18 1 10 0 0 11 43

Total Volume 0 0 0 0 0 2 34 3 0 39 23 1 14 0 38 6 62 0 1 69 146

% App. Total 0 0 0 0  5.1 87.2 7.7 0  60.5 2.6 36.8 0  8.7 89.9 0 1.4   
PHF .000 .000 .000 .000 .000 .250 .773 .750 .000 .696 .523 .250 .500 .000 .528 .500 .620 .000 .250 .690 .849

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 C
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 2 2 0 0 0 2 0 0 0 0 2 0 0 0 0 0 0 8
07:15 AM 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 4
07:30 AM 0 0 0 0 2 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 5
07:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3

Total 0 0 0 4 5 0 0 0 3 1 0 0 0 6 0 0 0 0 1 0 20

08:00 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 3
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
08:30 AM 0 0 0 1 0 0 0 0 2 0 0 0 0 3 0 0 0 0 0 0 6
08:45 AM 0 0 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 4

Total 0 0 0 1 1 0 0 0 4 1 0 0 0 5 2 0 0 0 1 0 15

Grand Total 0 0 0 5 6 0 0 0 7 2 0 0 0 11 2 0 0 0 2 0 35

Apprch % 0 0 0 45.5 54.5 0 0 0 77.8 22.2 0 0 0 84.6 15.4 0 0 0 100 0  

Total % 0 0 0 14.3 17.1 0 0 0 20 5.7 0 0 0 31.4 5.7 0 0 0 5.7 0

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 2 2 4 0 0 0 2 0 2 0 0 0 2 0 2 0 0 0 0 0 0 8

07:15 AM 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 4
07:30 AM 0 0 0 0 2 2 0 0 0 1 1 2 0 0 0 1 0 1 0 0 0 0 0 0 5
07:45 AM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 3

Total Volume 0 0 0 4 5 9 0 0 0 3 1 4 0 0 0 6 0 6 0 0 0 1 0 1 20

% App. Total 0 0 0 44.4 55.6  0 0 0 75 25  0 0 0 100 0  0 0 0 100 0   
PHF .000 .000 .000 .500 .625 .563 .000 .000 .000 .375 .250 .500 .000 .000 .000 .750 .000 .750 .000 .000 .000 .250 .000 .250 .625

PRECISION
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Email: datarequests@pdillc.com



File Name : 144179 C
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 41 731 11 0 783 6 0 8 0 14 9 199 3 2 213 1010
07:15 AM 0 0 0 0 0 44 725 12 0 781 11 2 11 0 24 8 218 5 1 232 1037
07:30 AM 0 0 0 0 0 41 632 17 3 693 9 1 6 0 16 6 275 3 9 293 1002
07:45 AM 0 0 0 0 0 40 636 18 2 696 9 0 6 0 15 11 290 6 5 312 1023

Total Volume 0 0 0 0 0 166 2724 58 5 2953 35 3 31 0 69 34 982 17 17 1050 4072

% App. Total

PHF .000 .000 .000 .000 .000 .943 .932 .806 .417 .943 .795 .375 .705 .000 .719 .773 .847 .708 .472 .841 .982
Cars 0 0 0 0 0 163 2696 54 5 2918 20 1 12 0 33 29 917 15 16 977 3928

% Cars 0 0 0 0 0 98.2 99.0 93.1 100 98.8 57.1 33.3 38.7 0 47.8 85.3 93.4 88.2 94.1 93.0 96.5

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 1.8 1.0 6.9 0 1.2 42.9 66.7 61.3 0 52.2 14.7 6.6 11.8 5.9 7.0 3.5
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Peak Hour Begins at 07:00 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North
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File Name : 144179 CC
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars - Heavy Vehicles

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 9 314 14 6 23 0 34 0 3 439 2 7 851
04:15 PM 0 0 0 0 13 297 7 5 11 0 24 0 7 467 1 8 840
04:30 PM 0 1 0 0 4 303 8 3 21 1 16 0 11 534 12 11 925
04:45 PM 1 0 0 0 12 315 19 5 20 0 25 0 12 549 3 11 972

Total 1 1 0 0 38 1229 48 19 75 1 99 0 33 1989 18 37 3588

05:00 PM 0 0 0 0 7 321 13 4 47 0 59 0 2 564 2 20 1039
05:15 PM 0 0 0 0 8 345 10 4 17 1 33 0 3 609 3 10 1043
05:30 PM 1 0 0 0 6 291 14 2 14 0 24 0 5 587 2 7 953
05:45 PM 0 0 0 0 7 255 17 0 14 0 14 0 5 622 3 9 946

Total 1 0 0 0 28 1212 54 10 92 1 130 0 15 2382 10 46 3981

Grand Total 2 1 0 0 66 2441 102 29 167 2 229 0 48 4371 28 83 7569
Apprch % 66.7 33.3 0 0 2.5 92.5 3.9 1.1 42 0.5 57.5 0 1.1 96.5 0.6 1.8  

Total % 0 0 0 0 0.9 32.2 1.3 0.4 2.2 0 3 0 0.6 57.7 0.4 1.1
Cars 2 1 0 0 65 2377 74 29 162 1 214 0 37 4321 25 83 7391

% Cars 100 100 0 0 98.5 97.4 72.5 100 97 50 93.4 0 77.1 98.9 89.3 100 97.6
Heavy Vehicles 0 0 0 0 1 64 28 0 5 1 15 0 11 50 3 0 178

% Heavy Vehicles 0 0 0 0 1.5 2.6 27.5 0 3 50 6.6 0 22.9 1.1 10.7 0 2.4

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 1 0 0 0 1 12 315 19 5 351 20 0 25 0 45 12 549 3 11 575 972
05:00 PM 0 0 0 0 0 7 321 13 4 345 47 0 59 0 106 2 564 2 20 588 1039
05:15 PM 0 0 0 0 0 8 345 10 4 367 17 1 33 0 51 3 609 3 10 625 1043
05:30 PM 1 0 0 0 1 6 291 14 2 313 14 0 24 0 38 5 587 2 7 601 953

Total Volume 2 0 0 0 2 33 1272 56 15 1376 98 1 141 0 240 22 2309 10 48 2389 4007

% App. Total

PHF .500 .000 .000 .000 .500 .688 .922 .737 .750 .937 .521 .250 .597 .000 .566 .458 .948 .833 .600 .956 .960
Cars 2 0 0 0 2 32 1241 42 15 1330 95 0 135 0 230 16 2286 10 48 2360 3922

% Cars 100 0 0 0 100 97.0 97.6 75.0 100 96.7 96.9 0 95.7 0 95.8 72.7 99.0 100 100 98.8 97.9

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 3.0 2.4 25.0 0 3.3 3.1 100 4.3 0 4.2 27.3 1.0 0 0 1.2 2.1

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 CC
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Cars

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 9 304 11 6 23 0 30 0 3 434 2 7 829
04:15 PM 0 0 0 0 13 285 7 5 11 0 21 0 5 457 0 8 812
04:30 PM 0 1 0 0 4 294 5 3 20 1 14 0 10 529 10 11 902
04:45 PM 1 0 0 0 12 309 14 5 20 0 25 0 11 542 3 11 953

Total 1 1 0 0 38 1192 37 19 74 1 90 0 29 1962 15 37 3496

05:00 PM 0 0 0 0 6 313 11 4 46 0 55 0 1 559 2 20 1017
05:15 PM 0 0 0 0 8 336 9 4 15 0 32 0 1 605 3 10 1023
05:30 PM 1 0 0 0 6 283 8 2 14 0 23 0 3 580 2 7 929
05:45 PM 0 0 0 0 7 253 9 0 13 0 14 0 3 615 3 9 926

Total 1 0 0 0 27 1185 37 10 88 0 124 0 8 2359 10 46 3895

Grand Total 2 1 0 0 65 2377 74 29 162 1 214 0 37 4321 25 83 7391
Apprch % 66.7 33.3 0 0 2.6 93.4 2.9 1.1 43 0.3 56.8 0 0.8 96.8 0.6 1.9  

Total % 0 0 0 0 0.9 32.2 1 0.4 2.2 0 2.9 0 0.5 58.5 0.3 1.1

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 1 0 0 0 1 12 309 14 5 340 20 0 25 0 45 11 542 3 11 567 953
05:00 PM 0 0 0 0 0 6 313 11 4 334 46 0 55 0 101 1 559 2 20 582 1017
05:15 PM 0 0 0 0 0 8 336 9 4 357 15 0 32 0 47 1 605 3 10 619 1023
05:30 PM 1 0 0 0 1 6 283 8 2 299 14 0 23 0 37 3 580 2 7 592 929

Total Volume 2 0 0 0 2 32 1241 42 15 1330 95 0 135 0 230 16 2286 10 48 2360 3922

% App. Total

PHF .500 .000 .000 .000 .500 .667 .923 .750 .750 .931 .516 .000 .614 .000 .569 .364 .945 .833 .600 .953 .958

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 CC
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Heavy Vehicles

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 0 10 3 0 0 0 4 0 0 5 0 0 22
04:15 PM 0 0 0 0 0 12 0 0 0 0 3 0 2 10 1 0 28
04:30 PM 0 0 0 0 0 9 3 0 1 0 2 0 1 5 2 0 23
04:45 PM 0 0 0 0 0 6 5 0 0 0 0 0 1 7 0 0 19

Total 0 0 0 0 0 37 11 0 1 0 9 0 4 27 3 0 92

05:00 PM 0 0 0 0 1 8 2 0 1 0 4 0 1 5 0 0 22
05:15 PM 0 0 0 0 0 9 1 0 2 1 1 0 2 4 0 0 20
05:30 PM 0 0 0 0 0 8 6 0 0 0 1 0 2 7 0 0 24
05:45 PM 0 0 0 0 0 2 8 0 1 0 0 0 2 7 0 0 20

Total 0 0 0 0 1 27 17 0 4 1 6 0 7 23 0 0 86

Grand Total 0 0 0 0 1 64 28 0 5 1 15 0 11 50 3 0 178
Apprch % 0 0 0 0 1.1 68.8 30.1 0 23.8 4.8 71.4 0 17.2 78.1 4.7 0  

Total % 0 0 0 0 0.6 36 15.7 0 2.8 0.6 8.4 0 6.2 28.1 1.7 0

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 10 3 0 13 0 0 4 0 4 0 5 0 0 5 22
04:15 PM 0 0 0 0 0 0 12 0 0 12 0 0 3 0 3 2 10 1 0 13 28
04:30 PM 0 0 0 0 0 0 9 3 0 12 1 0 2 0 3 1 5 2 0 8 23
04:45 PM 0 0 0 0 0 0 6 5 0 11 0 0 0 0 0 1 7 0 0 8 19

Total Volume 0 0 0 0 0 0 37 11 0 48 1 0 9 0 10 4 27 3 0 34 92

% App. Total 0 0 0 0  0 77.1 22.9 0  10 0 90 0  11.8 79.4 8.8 0   
PHF .000 .000 .000 .000 .000 .000 .771 .550 .000 .923 .250 .000 .563 .000 .625 .500 .675 .375 .000 .654 .821

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 CC
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Groups Printed- Peds and Bikes

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 2 4 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 8
04:15 PM 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
04:30 PM 0 0 0 0 2 0 0 0 0 2 0 0 0 0 2 0 0 0 0 0 6
04:45 PM 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2

Total 0 0 0 5 6 0 0 0 2 2 0 0 0 0 3 0 0 0 0 0 18

05:00 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
05:15 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2
05:45 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 1 0 0 0 0 1 0 5

Total 0 0 0 0 0 0 0 0 1 6 0 0 0 1 1 0 0 0 2 0 11

Grand Total 0 0 0 5 6 0 0 0 3 8 0 0 0 1 4 0 0 0 2 0 29

Apprch % 0 0 0 45.5 54.5 0 0 0 27.3 72.7 0 0 0 20 80 0 0 0 100 0  

Total % 0 0 0 17.2 20.7 0 0 0 10.3 27.6 0 0 0 3.4 13.8 0 0 0 6.9 0

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 2 4 6 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 8

04:15 PM 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
04:30 PM 0 0 0 0 2 2 0 0 0 0 2 2 0 0 0 0 2 2 0 0 0 0 0 0 6
04:45 PM 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2

Total Volume 0 0 0 5 6 11 0 0 0 2 2 4 0 0 0 0 3 3 0 0 0 0 0 0 18

% App. Total 0 0 0 45.5 54.5  0 0 0 50 50  0 0 0 0 100  0 0 0 0 0   
PHF .000 .000 .000 .625 .375 .458 .000 .000 .000 .500 .250 .500 .000 .000 .000 .000 .375 .375 .000 .000 .000 .000 .000 .000 .563

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 144179 CC
Site Code : 11942.03
Start Date : 11/18/2014
Page No : 1

N/S: Jughandle/Kingman Street
E/W: Lynnway (Route 1A)
City, State: Lynn, MA
Client: VHB/K. Keen

Jughandle

From North

Lynnway (Route 1A)

From East

Kingman Street

From South

Lynnway (Route 1A)

From West
Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 1 0 0 0 1 12 315 19 5 351 20 0 25 0 45 12 549 3 11 575 972
05:00 PM 0 0 0 0 0 7 321 13 4 345 47 0 59 0 106 2 564 2 20 588 1039
05:15 PM 0 0 0 0 0 8 345 10 4 367 17 1 33 0 51 3 609 3 10 625 1043
05:30 PM 1 0 0 0 1 6 291 14 2 313 14 0 24 0 38 5 587 2 7 601 953

Total Volume 2 0 0 0 2 33 1272 56 15 1376 98 1 141 0 240 22 2309 10 48 2389 4007

% App. Total

PHF .500 .000 .000 .000 .500 .688 .922 .737 .750 .937 .521 .250 .597 .000 .566 .458 .948 .833 .600 .956 .960
Cars 2 0 0 0 2 32 1241 42 15 1330 95 0 135 0 230 16 2286 10 48 2360 3922

% Cars 100 0 0 0 100 97.0 97.6 75.0 100 96.7 96.9 0 95.7 0 95.8 72.7 99.0 100 100 98.8 97.9

Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0 3.0 2.4 25.0 0 3.3 3.1 100 4.3 0 4.2 27.3 1.0 0 0 1.2 2.1
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Peak Hour Begins at 04:45 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North
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2014 Lynn to Boston Ferry Schedule 



* LyŶŶ to BostoŶ Ferry SĐhedule 

Inďound 

Depart LyŶŶ ;Blossoŵ StreetͿ Arriǀe BostoŶ ;CeŶtral WharfͿ 

ϲ:ϯϬ aŵ    ϳ:Ϭϱ aŵ 

ϴ:ϬϬ aŵ    ϴ:ϯϱ aŵ 

ϲ:ϯϬ pŵ    ϳ:Ϭϱ pŵ 

 

Outďound 

Depart BostoŶ ;CeŶtral WharfͿ Arriǀe LyŶŶ ;Blossoŵ StreetͿ 

ϳ:ϭϱ aŵ    ϳ:ϰϱ aŵ 

ϱ:ϰϱ pŵ    ϲ:ϮϬ pŵ 

ϳ:ϭϱ pŵ    ϳ:ϱϬ pŵ 

Monday through Friday ServiĐe 

May ϭϵ, ϮϬϭϰ through Septeŵďer ϭϮ, ϮϬϭϰ 

Rates 

OŶe ǁay:  $ϳ.ϬϬ 

ChildreŶ ;ϯ-ϭϮͿ aŶd SeŶiors:  $ϯ.ϱϬ 

ChildreŶ uŶder three years of age aŶd uŶder:  FREE 

MBTA )oŶe Ϯ pass or higher 



Lynn Commuter Ferry Ridership Data 





Intersection Capacity Analyses 



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

1: Marine Boulevard/Shepard Street & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_AM_with Ferry.syn Lanes, Volumes, Timings

VHB 12/21/2014

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

Lane Configurations

Volume (vph) 5 35 1040 15 75 5 2395 50 10 10 10 25 0 20

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

Storage Length (ft) 200 0 350 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1687 4836 0 0 1770 5067 0 0 1056 0 0 1328 0

Flt Permitted 0.950 0.950 0.871 0.802

Satd. Flow (perm) 0 1686 4836 0 0 1767 5067 0 0 934 0 0 1094 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 4 15 65

Link Speed (mph) 30 30 30 30

Link Distance (ft) 520 631 362 232

Travel Time (s) 11.8 14.3 8.2 5.3

Confl. Peds. (#/hr) 8 3 3 8 2 2

Peak Hour Factor 0.83 0.83 0.83 0.83 0.94 0.94 0.94 0.94 0.65 0.65 0.65 1.00 1.00 1.00

Heavy Vehicles (%) 7% 7% 7% 7% 2% 2% 2% 2% 69% 69% 69% 30% 30% 30%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 48 1271 0 0 85 2601 0 0 45 0 0 45 0

Turn Type Prot Prot NA Prot Prot NA Perm NA Perm NA

Protected Phases 1 1 6 5 5 2 4 4

Permitted Phases 4 4

Detector Phase 1 1 6 5 5 2 4 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0 7.0 7.0

Minimum Split (s) 12.0 12.0 20.0 12.0 12.0 20.0 27.0 27.0 27.0 27.0

Total Split (s) 25.0 25.0 65.0 25.0 25.0 65.0 27.0 27.0 27.0 27.0

Total Split (%) 21.4% 21.4% 55.6% 21.4% 21.4% 55.6% 23.1% 23.1% 23.1% 23.1%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0

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

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

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

Act Effct Green (s) 8.0 65.4 9.3 69.2 10.0 10.0

Actuated g/C Ratio 0.09 0.70 0.10 0.74 0.11 0.11

v/c Ratio 0.34 0.38 0.49 0.70 0.40 0.26

Control Delay 50.0 9.2 51.6 12.3 40.0 8.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 50.0 9.2 51.6 12.3 40.0 8.6

LOS D A D B D A

Approach Delay 10.7 13.5 40.0 8.6

Approach LOS B B D A

Queue Length 50th (ft) 27 114 48 330 17 0

Queue Length 95th (ft) 65 208 107 648 34 19

Internal Link Dist (ft) 440 551 282 152

Turn Bay Length (ft) 200 350

Base Capacity (vph) 363 3370 381 3739 223 298

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.38 0.22 0.70 0.20 0.15

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 93.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 12.9 Intersection LOS: B

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     1: Marine Boulevard/Shepard Street & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

2: Blossom Street Extension/Blossom Street & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_AM_with Ferry.syn HCM Unsignalized Intersection Capacity Analysis

VHB 12/21/2014

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

Lane Configurations

Volume (veh/h) 0 1005 145 0 2550 145 0 0 75 0 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.83 0.83 0.83 0.95 0.95 0.95 0.75 0.75 0.75 0.68 0.68 0.68

Hourly flow rate (vph) 0 1211 175 0 2684 153 0 0 100 0 0 59

Pedestrians 3 1 1 10

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 631 594

pX, platoon unblocked 0.44 0.95 0.46 0.46 0.95 0.46 0.46 0.44

vC, conflicting volume 2847 1387 2256 4146 392 3174 4157 984

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 745 1168 0 2928 126 829 2952 0

tC, single (s) 4.2 4.1 7.7 6.7 7.1 7.6 6.6 7.0

tC, 2 stage (s)

tF (s) 2.3 2.2 3.6 4.1 3.4 3.6 4.1 3.4

p0 queue free % 100 100 100 100 88 100 100 87

cM capacity (veh/h) 361 567 401 6 838 102 6 465

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 346 346 346 348 1074 1074 689 100 59

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 0 0 0 175 0 0 153 100 59

cSH 1700 1700 1700 1700 1700 1700 1700 838 465

Volume to Capacity 0.20 0.20 0.20 0.20 0.63 0.63 0.41 0.12 0.13

Queue Length 95th (ft) 0 0 0 0 0 0 0 10 11

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 13.9

Lane LOS A B

Approach Delay (s) 0.0 0.0 9.9 13.9

Approach LOS A B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_AM_with Ferry.syn Lanes, Volumes, Timings

VHB 12/21/2014

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

Lane Configurations

Volume (vph) 15 15 985 35 5 60 2775 165 30 5 35 0 0 0

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

Storage Length (ft) 0 0 275 0 0 50 0 0

Storage Lanes 1 0 1 0 0 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1687 4818 0 0 1787 5084 0 0 1199 1062 0 0 0

Flt Permitted 0.950 0.950 0.959

Satd. Flow (perm) 0 1687 4818 0 0 1783 5084 0 0 1198 1062 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 11 67

Link Speed (mph) 30 30 30 30

Link Distance (ft) 594 410 266 157

Travel Time (s) 13.5 9.3 6.0 3.6

Confl. Peds. (#/hr) 9 6 6 9 1 4 4 1

Peak Hour Factor 0.84 0.84 0.84 0.84 0.94 0.94 0.94 0.94 0.72 0.72 0.72 0.92 0.92 0.92

Heavy Vehicles (%) 7% 7% 7% 7% 1% 1% 1% 1% 52% 52% 52% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 36 1215 0 0 69 3128 0 0 49 49 0 0 0

Turn Type Prot Prot NA Prot Prot NA Split NA Prot

Protected Phases 1 1 6 5 5 2 4 4 4

Permitted Phases

Detector Phase 1 1 6 5 5 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 11.0 11.0 26.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 34.0 34.0 34.0

Total Split (%) 29.3% 29.3% 29.3% 29.3% 29.3% 29.3% 41.5% 41.5% 41.5%

Yellow Time (s) 3.0 3.0 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 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode None None Max None None Min None None None

Act Effct Green (s) 7.3 31.7 7.6 34.1 9.5 9.5

Actuated g/C Ratio 0.15 0.65 0.16 0.70 0.20 0.20

v/c Ratio 0.14 0.39 0.25 0.88 0.21 0.19

Control Delay 23.3 10.0 23.5 20.2 19.1 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.3 10.0 23.5 20.2 19.1 5.4

LOS C B C C B A

Approach Delay 10.4 20.2 12.3

Approach LOS B C B

Queue Length 50th (ft) 9 82 17 186 12 0

Queue Length 95th (ft) 35 182 58 #797 27 8

Internal Link Dist (ft) 514 330 186 77

Turn Bay Length (ft) 275 50

Base Capacity (vph) 712 3134 754 3567 759 697

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.39 0.09 0.88 0.06 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 48.7

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 17.4 Intersection LOS: B

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Kingman Street/Jughandle & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

1: Marine Boulevard/Shepard Street & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_PM_with Ferry.syn Lanes, Volumes, Timings

VHB 12/21/2014

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

Lane Configurations

Volume (vph) 10 100 2305 15 55 0 1180 50 10 5 10 45 0 15

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

Storage Length (ft) 200 0 350 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1770 5080 0 0 1752 5001 0 0 1694 0 0 1729 0

Flt Permitted 0.950 0.950 0.878 0.832

Satd. Flow (perm) 0 1768 5080 0 0 1752 5001 0 0 1515 0 0 1492 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 8 25 65

Link Speed (mph) 30 30 30 30

Link Distance (ft) 520 631 362 232

Travel Time (s) 11.8 14.3 8.2 5.3

Confl. Peds. (#/hr) 2 2 2 2 3 3

Peak Hour Factor 0.98 0.98 0.98 0.98 0.92 0.92 0.92 0.92 0.38 0.38 0.38 0.82 0.82 0.82

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 3% 3% 4% 4% 4% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 112 2367 0 0 60 1337 0 0 65 0 0 73 0

Turn Type Prot Prot NA Prot Prot NA Perm NA Perm NA

Protected Phases 1 1 6 5 5 2 4 4

Permitted Phases 4 4

Detector Phase 1 1 6 5 5 2 4 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0 7.0 7.0

Minimum Split (s) 12.0 12.0 20.0 12.0 12.0 20.0 27.0 27.0 27.0 27.0

Total Split (s) 25.0 25.0 65.0 25.0 25.0 65.0 27.0 27.0 27.0 27.0

Total Split (%) 21.4% 21.4% 55.6% 21.4% 21.4% 55.6% 23.1% 23.1% 23.1% 23.1%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0

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

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

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

Act Effct Green (s) 10.6 67.2 8.4 60.9 9.7 9.7

Actuated g/C Ratio 0.11 0.71 0.09 0.65 0.10 0.10

v/c Ratio 0.56 0.65 0.38 0.41 0.37 0.34

Control Delay 53.0 12.2 51.1 10.2 33.6 17.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.0 12.2 51.1 10.2 33.6 17.2

LOS D B D B C B

Approach Delay 14.0 12.0 33.6 17.2

Approach LOS B B C B

Queue Length 50th (ft) 64 277 34 125 23 4

Queue Length 95th (ft) 134 551 85 257 17 37

Internal Link Dist (ft) 440 551 282 152

Turn Bay Length (ft) 200 350

Base Capacity (vph) 380 3623 377 3232 361 387

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.65 0.16 0.41 0.18 0.19

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 94.3

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 13.7 Intersection LOS: B

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Marine Boulevard/Shepard Street & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

2: Blossom Street Extension/Blossom Street & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_PM_with Ferry.syn HCM Unsignalized Intersection Capacity Analysis

VHB 12/21/2014

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

Lane Configurations

Volume (veh/h) 0 2360 55 0 1360 165 0 0 115 0 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.99 0.91 0.91 0.91 0.83 0.83 0.83 0.66 0.66 0.66

Hourly flow rate (vph) 0 2384 56 0 1495 181 0 0 139 0 0 61

Pedestrians 1 1 9

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 631 594

pX, platoon unblocked 0.81 0.78 0.87 0.87 0.78 0.87 0.87 0.81

vC, conflicting volume 1685 2439 2971 4096 625 2330 4034 599

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 1412 874 2163 0 138 2091 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.6 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 84 100 100 93

cM capacity (veh/h) 550 372 197 40 841 582 43 861

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 681 681 681 396 598 598 480 139 61

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 0 0 0 56 0 0 181 139 61

cSH 1700 1700 1700 1700 1700 1700 1700 841 861

Volume to Capacity 0.40 0.40 0.40 0.23 0.35 0.35 0.28 0.16 0.07

Queue Length 95th (ft) 0 0 0 0 0 0 0 15 6

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.1 9.5

Lane LOS B A

Approach Delay (s) 0.0 0.0 10.1 9.5

Approach LOS B A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_PM_with Ferry.syn Lanes, Volumes, Timings

VHB 12/21/2014

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

Lane Configurations

Volume (vph) 55 10 2370 20 15 55 1285 35 140 0 100 0 0 0

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

Storage Length (ft) 0 0 275 0 0 50 0 0

Storage Lanes 1 0 1 0 0 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1787 5130 0 0 1752 5013 0 0 1736 1553 0 0 0

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 1787 5130 0 0 1752 5013 0 0 1734 1553 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 5 148

Link Speed (mph) 30 30 30 30

Link Distance (ft) 594 410 266 157

Travel Time (s) 13.5 9.3 6.0 3.6

Confl. Peds. (#/hr) 1 1 1 1 1 5 5 1

Peak Hour Factor 0.96 0.96 0.96 0.96 0.94 0.94 0.94 0.94 0.57 0.57 0.57 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 3% 3% 3% 3% 4% 4% 4% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 67 2490 0 0 75 1404 0 0 246 175 0 0 0

Turn Type Prot Prot NA Prot Prot NA Split NA Prot

Protected Phases 1 1 6 5 5 2 4 4 4

Permitted Phases

Detector Phase 1 1 6 5 5 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 11.0 11.0 26.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 34.0 34.0 34.0

Total Split (%) 29.3% 29.3% 29.3% 29.3% 29.3% 29.3% 41.5% 41.5% 41.5%

Yellow Time (s) 3.0 3.0 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 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode None None Max None None Min None None None

Act Effct Green (s) 7.7 23.3 7.9 23.5 12.5 12.5

Actuated g/C Ratio 0.15 0.46 0.16 0.47 0.25 0.25

v/c Ratio 0.25 1.05 0.27 0.60 0.57 0.35

Control Delay 25.1 54.3 25.2 14.1 23.2 7.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.1 54.3 25.2 14.1 23.2 7.2

LOS C D C B C A

Approach Delay 53.5 14.7 16.6

Approach LOS D B B

Queue Length 50th (ft) 19 ~355 22 122 70 7

Queue Length 95th (ft) 58 #619 62 238 77 12

Internal Link Dist (ft) 514 330 186 77

Turn Bay Length (ft) 275 50

Base Capacity (vph) 738 2369 723 2331 1075 1018

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.09 1.05 0.10 0.60 0.23 0.17

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 50.5

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 37.1 Intersection LOS: D

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.



11942.03 :: Blossom Street Improvements 2014 Existing Conditions with Ferry Traffic

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\EX_PM_with Ferry.syn Lanes, Volumes, Timings

VHB 12/21/2014

Splits and Phases:     3: Kingman Street/Jughandle & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements Option 1

1: Marine Boulevard/Shepard Street & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_AM.syn Lanes, Volumes, Timings

VHB 1/12/2015

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

Lane Configurations

Volume (vph) 5 35 1040 15 25 5 2395 50 10 10 10 25 0 20

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

Storage Length (ft) 200 0 350 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1687 4836 0 0 1770 5067 0 0 1056 0 0 1328 0

Flt Permitted 0.950 0.950 0.871 0.802

Satd. Flow (perm) 0 1686 4836 0 0 1767 5067 0 0 934 0 0 1094 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 4 15 65

Link Speed (mph) 30 30 30 30

Link Distance (ft) 520 631 362 232

Travel Time (s) 11.8 14.3 8.2 5.3

Confl. Peds. (#/hr) 8 3 3 8 2 2

Peak Hour Factor 0.83 0.83 0.83 0.83 0.94 0.94 0.94 0.94 0.65 0.65 0.65 1.00 1.00 1.00

Heavy Vehicles (%) 7% 7% 7% 7% 2% 2% 2% 2% 69% 69% 69% 30% 30% 30%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 48 1271 0 0 32 2601 0 0 45 0 0 45 0

Turn Type Prot Prot NA Prot Prot NA Perm NA Perm NA

Protected Phases 1 1 6 5 5 2 4 4

Permitted Phases 4 4

Detector Phase 1 1 6 5 5 2 4 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0 7.0 7.0

Minimum Split (s) 12.0 12.0 20.0 12.0 12.0 20.0 27.0 27.0 27.0 27.0

Total Split (s) 25.0 25.0 65.0 25.0 25.0 65.0 27.0 27.0 27.0 27.0

Total Split (%) 21.4% 21.4% 55.6% 21.4% 21.4% 55.6% 23.1% 23.1% 23.1% 23.1%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0

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

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

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

Act Effct Green (s) 7.9 65.8 7.4 65.3 9.9 9.9

Actuated g/C Ratio 0.09 0.73 0.08 0.73 0.11 0.11

v/c Ratio 0.32 0.36 0.22 0.71 0.39 0.25

Control Delay 47.8 7.3 46.4 12.7 38.1 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 47.8 7.3 46.4 12.7 38.1 8.4

LOS D A D B D A

Approach Delay 8.8 13.1 38.1 8.4

Approach LOS A B D A

Queue Length 50th (ft) 27 105 18 328 17 0

Queue Length 95th (ft) 64 186 52 648 33 19

Internal Link Dist (ft) 440 551 282 152

Turn Bay Length (ft) 200 350

Base Capacity (vph) 380 3545 399 3684 232 309

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.36 0.08 0.71 0.19 0.15

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 89.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     1: Marine Boulevard/Shepard Street & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements Option 1

2: Blossom Street Extension/Blossom Street & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_AM.syn HCM Unsignalized Intersection Capacity Analysis

VHB 1/12/2015

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

Lane Configurations

Volume (veh/h) 0 1005 95 50 2500 145 0 0 75 0 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.83 0.83 0.83 0.92 0.95 0.95 0.75 0.75 0.75 0.68 0.68 0.68

Hourly flow rate (vph) 0 1211 114 54 2632 153 0 0 100 0 0 59

Pedestrians 3 1 1 10

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 631 594

pX, platoon unblocked 0.44 0.91 0.49 0.49 0.91 0.49 0.49 0.44

vC, conflicting volume 2794 1326 2317 4172 463 3331 4153 967

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 661 1012 0 2587 63 869 2548 0

tC, single (s) 4.2 4.1 7.7 6.7 7.1 7.6 6.6 7.0

tC, 2 stage (s)

tF (s) 2.3 2.2 3.6 4.1 3.4 3.6 4.1 3.4

p0 queue free % 100 91 100 100 89 100 100 87

cM capacity (veh/h) 392 619 396 10 878 95 11 470

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 484 484 357 54 1053 1053 679 100 59

Volume Left 0 0 0 54 0 0 0 0 0

Volume Right 0 0 114 0 0 0 153 100 59

cSH 1700 1700 1700 619 1700 1700 1700 878 470

Volume to Capacity 0.28 0.28 0.21 0.09 0.62 0.62 0.40 0.11 0.13

Queue Length 95th (ft) 0 0 0 7 0 0 0 10 11

Control Delay (s) 0.0 0.0 0.0 11.4 0.0 0.0 0.0 9.6 13.8

Lane LOS B A B

Approach Delay (s) 0.0 0.2 9.6 13.8

Approach LOS A B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15



11942.03 :: Blossom Street Improvements Option 1

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Morning

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_AM.syn Lanes, Volumes, Timings

VHB 1/12/2015

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

Lane Configurations

Volume (vph) 15 15 985 35 5 60 2775 165 30 5 35 0 0 0

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

Storage Length (ft) 250 0 275 0 0 50 0 0

Storage Lanes 1 0 1 0 0 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1687 4818 0 0 1787 5084 0 0 1199 1062 0 0 0

Flt Permitted 0.950 0.950 0.959

Satd. Flow (perm) 0 1687 4818 0 0 1783 5084 0 0 1198 1062 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 11 67

Link Speed (mph) 30 30 30 30

Link Distance (ft) 594 410 266 157

Travel Time (s) 13.5 9.3 6.0 3.6

Confl. Peds. (#/hr) 9 6 6 9 1 4 4 1

Peak Hour Factor 0.84 0.84 0.84 0.84 0.94 0.94 0.94 0.94 0.72 0.72 0.72 0.92 0.92 0.92

Heavy Vehicles (%) 7% 7% 7% 7% 1% 1% 1% 1% 52% 52% 52% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 36 1215 0 0 69 3128 0 0 49 49 0 0 0

Turn Type Prot Prot NA Prot Prot NA Split NA Prot

Protected Phases 1 1 6 5 5 2 4 4 4

Permitted Phases

Detector Phase 1 1 6 5 5 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 11.0 11.0 26.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 34.0 34.0 34.0

Total Split (%) 29.3% 29.3% 29.3% 29.3% 29.3% 29.3% 41.5% 41.5% 41.5%

Yellow Time (s) 3.0 3.0 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 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode None None Max None None Min None None None

Act Effct Green (s) 7.3 31.7 7.6 34.1 9.5 9.5

Actuated g/C Ratio 0.15 0.65 0.16 0.70 0.20 0.20

v/c Ratio 0.14 0.39 0.25 0.88 0.21 0.19

Control Delay 23.3 10.0 23.5 20.2 19.1 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.3 10.0 23.5 20.2 19.1 5.4

LOS C B C C B A

Approach Delay 10.4 20.2 12.3

Approach LOS B C B

Queue Length 50th (ft) 9 82 17 186 12 0

Queue Length 95th (ft) 35 182 58 #797 27 8

Internal Link Dist (ft) 514 330 186 77

Turn Bay Length (ft) 250 275 50

Base Capacity (vph) 712 3134 754 3567 759 697

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.39 0.09 0.88 0.06 0.07

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 48.7

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 17.4 Intersection LOS: B

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Kingman Street/Jughandle & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements Option 1

1: Marine Boulevard/Shepard Street & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_PM.syn Lanes, Volumes, Timings

VHB 1/12/2015

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

Lane Configurations

Volume (vph) 10 100 2305 15 40 0 1180 50 10 5 10 45 0 15

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

Storage Length (ft) 200 0 350 0 0 0 0 0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1770 5080 0 0 1752 5001 0 0 1694 0 0 1729 0

Flt Permitted 0.950 0.950 0.878 0.831

Satd. Flow (perm) 0 1768 5080 0 0 1752 5001 0 0 1515 0 0 1491 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 8 25 65

Link Speed (mph) 30 30 30 30

Link Distance (ft) 520 631 362 232

Travel Time (s) 11.8 14.3 8.2 5.3

Confl. Peds. (#/hr) 2 2 2 2 3 3

Peak Hour Factor 0.98 0.98 0.98 0.98 0.92 0.92 0.92 0.92 0.38 0.38 0.38 0.82 0.82 0.82

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 3% 3% 4% 4% 4% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 112 2367 0 0 43 1337 0 0 65 0 0 73 0

Turn Type Prot Prot NA Prot Prot NA Perm NA Perm NA

Protected Phases 1 1 6 5 5 2 4 4

Permitted Phases 4 4

Detector Phase 1 1 6 5 5 2 4 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0 7.0 7.0

Minimum Split (s) 12.0 12.0 20.0 12.0 12.0 20.0 27.0 27.0 27.0 27.0

Total Split (s) 25.0 25.0 65.0 25.0 25.0 65.0 27.0 27.0 27.0 27.0

Total Split (%) 21.4% 21.4% 55.6% 21.4% 21.4% 55.6% 23.1% 23.1% 23.1% 23.1%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0

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

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

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

Act Effct Green (s) 10.6 70.3 7.8 60.9 9.7 9.7

Actuated g/C Ratio 0.11 0.75 0.08 0.65 0.10 0.10

v/c Ratio 0.56 0.62 0.30 0.41 0.37 0.34

Control Delay 53.0 10.4 49.9 10.2 33.6 17.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.0 10.4 49.9 10.2 33.6 17.2

LOS D B D B C B

Approach Delay 12.3 11.5 33.6 17.2

Approach LOS B B C B

Queue Length 50th (ft) 64 270 25 125 23 4

Queue Length 95th (ft) 134 531 67 257 17 37

Internal Link Dist (ft) 440 551 282 152

Turn Bay Length (ft) 200 350

Base Capacity (vph) 380 3789 377 3232 361 387

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.62 0.11 0.41 0.18 0.19

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 94.3

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Marine Boulevard/Shepard Street & Lynnway (Route 1A)



11942.03 :: Blossom Street Improvements Option 1

2: Blossom Street Extension/Blossom Street & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_PM.syn HCM Unsignalized Intersection Capacity Analysis

VHB 1/12/2015

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

Lane Configurations

Volume (veh/h) 0 2360 40 15 1345 165 0 0 115 0 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.99 0.92 0.91 0.91 0.83 0.83 0.83 0.66 0.66 0.66

Hourly flow rate (vph) 0 2384 40 16 1478 181 0 0 139 0 0 61

Pedestrians 1 1 9

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 631 594

pX, platoon unblocked 0.81 0.73 0.82 0.82 0.73 0.82 0.82 0.81

vC, conflicting volume 1668 2424 2991 4105 816 2544 4035 593

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1004 1648 1108 2462 0 565 2376 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.6 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 100 100 82 100 100 93

cM capacity (veh/h) 556 283 120 23 789 257 25 863

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 954 954 517 16 591 591 477 139 61

Volume Left 0 0 0 16 0 0 0 0 0

Volume Right 0 0 40 0 0 0 181 139 61

cSH 1700 1700 1700 283 1700 1700 1700 789 863

Volume to Capacity 0.56 0.56 0.30 0.06 0.35 0.35 0.28 0.18 0.07

Queue Length 95th (ft) 0 0 0 5 0 0 0 16 6

Control Delay (s) 0.0 0.0 0.0 18.5 0.0 0.0 0.0 10.5 9.5

Lane LOS C B A

Approach Delay (s) 0.0 0.2 10.5 9.5

Approach LOS B A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15



11942.03 :: Blossom Street Improvements Option 1

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_PM.syn Lanes, Volumes, Timings

VHB 1/12/2015

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

Lane Configurations

Volume (vph) 55 10 2370 20 15 55 1285 35 140 0 100 0 0 0

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

Storage Length (ft) 250 0 275 0 0 50 0 0

Storage Lanes 1 0 1 0 0 1 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1787 5130 0 0 1752 5013 0 0 1736 1553 0 0 0

Flt Permitted 0.950 0.950 0.950

Satd. Flow (perm) 0 1787 5130 0 0 1752 5013 0 0 1734 1553 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 5 148

Link Speed (mph) 30 30 30 30

Link Distance (ft) 594 410 266 157

Travel Time (s) 13.5 9.3 6.0 3.6

Confl. Peds. (#/hr) 1 1 1 1 1 5 5 1

Peak Hour Factor 0.96 0.96 0.96 0.96 0.94 0.94 0.94 0.94 0.57 0.57 0.57 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 3% 3% 3% 3% 4% 4% 4% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 67 2490 0 0 75 1404 0 0 246 175 0 0 0

Turn Type Prot Prot NA Prot Prot NA Split NA Prot

Protected Phases 1 1 6 5 5 2 4 4 4

Permitted Phases

Detector Phase 1 1 6 5 5 2 4 4 4

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 11.0 11.0 26.0 11.0 11.0 26.0 26.0 26.0 26.0

Total Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 34.0 34.0 34.0

Total Split (%) 29.3% 29.3% 29.3% 29.3% 29.3% 29.3% 41.5% 41.5% 41.5%

Yellow Time (s) 3.0 3.0 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 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

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

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode None None Max None None Min None None None

Act Effct Green (s) 7.7 23.3 7.9 23.5 12.5 12.5

Actuated g/C Ratio 0.15 0.46 0.16 0.47 0.25 0.25

v/c Ratio 0.25 1.05 0.27 0.60 0.57 0.35

Control Delay 25.1 54.3 25.2 14.1 23.2 7.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.1 54.3 25.2 14.1 23.2 7.2

LOS C D C B C A

Approach Delay 53.5 14.7 16.6

Approach LOS D B B

Queue Length 50th (ft) 19 ~355 22 122 70 7

Queue Length 95th (ft) 58 #619 62 238 77 12

Internal Link Dist (ft) 514 330 186 77

Turn Bay Length (ft) 250 275 50

Base Capacity (vph) 738 2369 723 2331 1075 1018

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.09 1.05 0.10 0.60 0.23 0.17

Intersection Summary

Area Type: Other

Cycle Length: 82

Actuated Cycle Length: 50.5

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 37.1 Intersection LOS: D

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.



11942.03 :: Blossom Street Improvements Option 1

3: Kingman Street/Jughandle & Lynnway (Route 1A) Timing Plan: Weekday Evening

\\vhb\proj\Wat-TS\11942.03\tech\Synchro\Option1_PM.syn Lanes, Volumes, Timings

VHB 1/12/2015

Splits and Phases:     3: Kingman Street/Jughandle & Lynnway (Route 1A)



Preliminary Cost Estimates 



LYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM ST

Construction ItemsConstruction ItemsConstruction ItemsConstruction Items

Description Total Cost
Full Depth Pavement $86.00 /SY 210 SY $18,060.00

Full Depth Pavement - Less than 4.0' $117.00 /SY 10 SY $1,170.00

Cement Concrete Median $73.00 /SY 510 SY $37,230.00

Granite Curb $39.00 /FT 920 FT $35,880.00

Signing & Striping $2,800.00 /LS 1 LS $2,800.00

Drainage $11,500.00 /LS 1 LS $11,500.00

SUBTOTAL: $106,640.00

Police Detail (10%) $10,664

Mobilization (3%) $3,199

Construction Traffic Management (5%) $5,332

TOTAL: $125,835

Contingencies (15%): $18,875

Construction TOTAL:Construction TOTAL:Construction TOTAL:Construction TOTAL: $144,710$144,710$144,710$144,710

NOTE:NOTE:NOTE:NOTE:
1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices
web site.web site.web site.web site.

CONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATE

QuantityUnit Price

SUMMARYSUMMARYSUMMARYSUMMARY

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TS\11942.03\ssheets\Lynnway at Blossom Street - Concept Estimate.xls

Prepared by: SJR 1-30-15

Checked by: AL 2-2-15



LYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM ST

Construction ItemsConstruction ItemsConstruction ItemsConstruction Items

Description Total Cost
Full Depth Pavement $86.00 /SY 210 SY $18,060.00

Full Depth Pavement - Less than 4.0' $117.00 /SY 10 SY $1,170.00

Cement Concrete Median $73.00 /SY 510 SY $37,230.00

Granite Curb $39.00 /FT 920 FT $35,880.00

Signing & Striping $2,800.00 /LS 1 LS $2,800.00

Drainage $11,500.00 /LS 1 LS $11,500.00

Flashing Warning Beacon $44,000.00 /LS 1 LS $44,000.00

SUBTOTAL: $150,640.00

Police Detail (10%) $15,064

Mobilization (3%) $4,519

Construction Traffic Management (5%) $7,532

TOTAL: $177,755

Contingencies (15%): $26,663

Construction TOTAL:Construction TOTAL:Construction TOTAL:Construction TOTAL: $204,418$204,418$204,418$204,418

NOTE:NOTE:NOTE:NOTE:
1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices
web site.web site.web site.web site.

CONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATE
SUMMARY - FLASHING WARNING BEACON ALTERNATIVESUMMARY - FLASHING WARNING BEACON ALTERNATIVESUMMARY - FLASHING WARNING BEACON ALTERNATIVESUMMARY - FLASHING WARNING BEACON ALTERNATIVE

Unit Price Quantity

Transportation 

      Land Development 

               Environmental 

                             S  e  r  v  i  c  e  s 

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TS\11942.03\ssheets\Lynnway at Blossom Street - Concept Estimate.xls

Prepared by: SJR 1-30-15

Checked by: AL 2-2-15



LYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM STLYNN - LYNNWAY AT BLOSSOM ST

Construction ItemsConstruction ItemsConstruction ItemsConstruction Items

Description Total Cost
Full Depth Pavement $86.00 /SY 210 SY $18,060.00

Full Depth Pavement - Less than 4.0' $117.00 /SY 10 SY $1,170.00

Cement Concrete Median $73.00 /SY 510 SY $37,230.00

Granite Curb $39.00 /FT 920 FT $35,880.00

Signing & Striping $2,800.00 /LS 1 LS $2,800.00

Drainage $11,500.00 /LS 1 LS $11,500.00

Traffic Signal $86,500.00 /LS 1 LS $86,500.00

SUBTOTAL: $193,140.00

Police Detail (10%) $19,314

Mobilization (3%) $5,794

Construction Traffic Management (5%) $9,657

TOTAL: $227,905

Contingencies (15%): $34,186

Construction TOTAL:Construction TOTAL:Construction TOTAL:Construction TOTAL: $262,091$262,091$262,091$262,091

NOTE:NOTE:NOTE:NOTE:
1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices1. Prices were determined from the MassDOT Weighted Average Bid Prices
web site.web site.web site.web site.

CONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATECONCEPTUAL CONSTRUCTION COST ESTIMATE
SUMMARY - TRAFFIC SIGNAL ALTERNATIVESUMMARY - TRAFFIC SIGNAL ALTERNATIVESUMMARY - TRAFFIC SIGNAL ALTERNATIVESUMMARY - TRAFFIC SIGNAL ALTERNATIVE

Unit Price Quantity

Transportation 

      Land Development 

               Environmental 

                             S  e  r  v  i  c  e  s 

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TS\11942.03\ssheets\Lynnway at Blossom Street - Concept Estimate.xls

Prepared by: SJR 1-30-15

Checked by: AL 2-2-15



Signal Warrant Worksheet 



2009 MUTCD

TRAFFIC SIGNAL WARRANT ANALYSIS (VOLUME BASED)

Intersection: Lynnway (Route 1A) at Blossom Street

Major Street Direction: 2

Year: 2014 Condition: Existing with Ferry Traffic (WBL assumed to be minor street approach)

Operating speed on major roadway: 35 mph Required

Number of approaches: 4  approach volumes

Adjusted

Warrant 1 EIGHT-HOUR VEHICULAR VOLUME Minimum* Minimum**

Warrant 1A MINIMUM VEHICULAR VOLUME (8 hours of day)

Major Street : 3 Lane(s) on each approach 600 600

Minor Street : 1 Lane(s) on each approach 150 150

Warrant 1B INTERRUPTION OF CONTINUOUS TRAFFIC (8 hours of day)

Major Street : 3 Lane(s) on each approach 900 900

Minor Street : 1 Lane(s) on each approach 75 75

80 PERCENT SATISFACTION OF WARRANT 1A AND WARRANT 1B Warrant 1A Warrant 1B

Major Street : 3 Lane(s) on each approach 480 720

Minor Street : 1 Lane(s) on each approach 120 60

Warrant 2 FOUR HOUR VEHICULAR VOLUME

Major Street : 3 Lane(s) on each approach If "verify" indicated, see Figure 4C-1 or 4C-2.

Minor Street : 1 Lane(s) on each approach 25  = accuracy of regression equations

Warrant 3 PEAK HOUR VOLUME

Major Street : 3 Lane(s) on each approach If "verify" indicated, see Figure 4C-3 or 4C-4.

Minor Street : 1 Lane(s) on each approach 25  = accuracy of regression equations

Entering Vol. Entering Vol. on Major Road Tot. Ent. Vol. Meets the following volume-based warrants?

Hour Minor Road+ Eastbound Westbound On Major Rd 1A 1B 80%(1A&1B) 2 3

6:00 -  7:00 AM 0 0 0 0 No No No 0 0

7:00 -  8:00 AM 50 1100 0 1100 No No No 0 0

8:00 -  9:00 AM 0 0 0 0 No No No 0 0

9:00 - 10:00 AM 0 0 0 0 No No No 0 0

10:00 - 11:00 AM 0 0 0 0 No No No 0 0

11:00 - 12:00 AM 0 0 0 0 No No No 0 0

12:00 -  1:00 PM 0 0 0 0 No No No 0 0

1:00 -  2:00 PM 0 0 0 0 No No No 0 0

2:00 -  3:00 PM 0 0 0 0 No No No 0 0

3:00 - 4:00 PM 0 0 0 0 No No No 0 0

4:00 -  5:00 PM 0 0 0 0 No No No 0 0

5:00 -  6:00 PM 15 2400 0 2400 No No No 0 0

6:00 -  7:00 PM 0 0 0 0 No No No 0 0

No No No No No

2 3

No No

*From the criteria described for the warrant in the MUTCD.

**If the operating speed is higher than 40mph then the volumes can be adjusted to 70%.  (If no adjusted minimum, the minimum from the previous column is shown)

+If more than one approach, report the approach that has the higher volume.

NON-VOLUME-BASED WARRANTS

Warrant 4, Minimum Pedestrian Volume: No Warrant 5, School Crossing:

Peak Four Hour Pedestrian Volumes: 0 See MUTCD for details.

(non-concurrent) 0

0

0 Warrant 7, Crash Experience: No

# of accidents "correctable by

Warrant 6, Coordinated Signal System: signalization" occuring in the last 12 months: 0

See MUTCD for details.

Warrant 8, Roadway Network:

See MUTCD for details.

Source: Manual on Uniform Traffic Control Devices  (MUTCD);  2009 Edition [2009]

Warrants 

Met?

1

NO

last updated: 08/05/05 [version]













































 

To: City of Lynn Date: 
 

September 9, 2015 
 

  Project #: 11942.03  
 

From: Nicolette Hastings, PE 
Kathleen Keen, EIT 

Re: Lynnway at Blossom Street 
Conceptual Improvements 
 

Introduction 

VHB evaluated a conceptual improvement option for the intersection of Lynnway (Route 1A) at Blossom Street in 
Lynn, Massachusetts.  The evaluation considered impacts to traffic flow and operations along the Lynnway as a result 
of a potential improvement option at Blossom Street to improve access to the Lynn Commuter Ferry Terminal.  This 
memorandum summarizes the results of this evaluation and includes a sketch level conceptual improvement plan and 
order of magnitude cost estimates for the City’s consideration. 

Existing Conditions 

The existing conditions evaluation consisted of field inventories (including signal timing/phasing), the collection of 
peak period traffic volumes, and an operational analysis at the study area intersections.   

Study Area 

This memorandum evaluates the Lynnway in the vicinity of Blossom Street.  The Lynnway is a principal arterial under 
the Department of Conservation and Recreation (DCR) jurisdiction and is oriented in an east-west direction within the 
study area.  The Lynnway consists of three travel lanes in each direction with no shoulders.  Eastbound and westbound 
traffic are separated by a concrete median.  The posted speed limit in the vicinity of Blossom Street is 35 miles per 
hour (mph) eastbound and westbound.  The study area consists of the following three intersections: 

• Lynnway (Route 1A) at Shepard Street/Marine Boulevard: Signalized intersection with Shepard Street 
intersecting the Lynnway from the north and Marine Boulevard intersecting the Lynnway from the south.  
The Lynnway eastbound and westbound approaches consist of an exclusive left-turn storage lane, two 
through travel lanes, and a shared through/right-turn lane.  There is a u-turn restriction for trucks on the 
Lynnway eastbound approach.  The Shepard Street southbound approach and the Marine Boulevard 
northbound approach both consist of a single general purpose lane accommodating all movements.  
Sidewalks exist on both sides of the Lynnway and Shepard Street.  Crosswalks are present across the 
eastbound, northbound, and southbound approaches.   

• Lynnway (Route 1A) at Blossom Street: Unsignalized intersection with Blossom Street intersecting the 
Lynnway from the north and south. The Blossom Street northbound and southbound approaches are 
under STOP control and are right-in/right-out with the Lynnway eastbound and westbound traffic 
separated by a concrete median.  The Lynnway eastbound approach consists of an exclusive left-turn 
storage lane for the downstream intersection with Kingman Street, two through travel lanes, and a shared 
through/right-turn lane.  The Lynnway westbound approach consists of two through travel lanes and a 
shared through/right-turn lane.  Sidewalks are present on all corners of the intersection with the exception 
of the western side of Blossom Street south of the Lynnway.  Crosswalks exist on both the northbound and 
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southbound approaches of Blossom Street; there are no pedestrian accommodations across the Lynnway 
at this location 

• Lynnway (Route 1A) at Kingman Street/jughandle: Signalized intersection with Kingman Street 
intersecting the Lynnway from the south and a one-way northbound driveway intersecting the Lynnway 
from the north. The Lynnway eastbound and westbound approaches consist of an exclusive left-turn 
storage lane, two through travel lanes, and a shared through/right-turn lane.  The Kingman Street 
approach consists of shared through/left-turn lane and an exclusive right-turn lane.  Sidewalks are present 
on both sides of the Lynnway and crosswalks exist across the westbound, northbound, and southbound 
approaches.   

Traffic Volumes 

Manual turning movement counts (TMCs) were conducted at the three study area intersections during the weekday 
morning from 7:00 AM to 9:00 AM and during the weekday evening from 4:00 PM to 6:00 PM in November 2014.  It 
should be noted that the TMCs were conducted during a time when the Lynn ferry service was not operational.  A 
review of the data collected indicate the weekday morning peak hour is from 7:00 AM to 8:00 AM and the weekday 
evening peak hour is from 4:45 PM to 5:45 PM.   

Lynn Commuter Ferry Service 

The Lynn commuter ferry terminal is located at the southern end of Blossom Street.  The Lynn to Boston ferry service 
operated seasonally in 2014 (the first year of a two year pilot program), from mid-May to mid-September.  During this 
period, service was offered on weekday mornings and weekday evenings with two trips departing from Lynn in the 
morning and two trips departing from Boston during the evening.   

The City of Lynn provided ferry ridership data for the month of September 2014 which was used to establish typical 
weekday morning and weekday evening peak hour traffic volumes at the study area intersections while the ferry 
service is operational.  Table 1 shows the total number of vehicle trips added to the weekday morning and weekday 
evening existing traffic volumes.      
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Table 1 Peak Hour Ferry Ridership 

 Weekday Morning Weekday Evening 
Enter 56 13 
Exit 4 64 
Total 60 77 

Source: Lynn ferry ridership data, September 2014. 

The trips in Table 1 were distributed onto the existing roadway network assuming 90 percent of the trips are coming 
to/from points north/east and 10 percent of trips are coming to/from points south/west.  These assumptions are 
based on information provided by the City of Lynn.  Figure 1 shows the resulting 2014 Existing Conditions (with ferry 
traffic) traffic volumes during the weekday morning and weekday evening peak hours at the study area intersections.  

Traffic Operations Analysis 

VHB conducted capacity analyses using SYNCHRO 8 software.  The percentile delay method (SYNCHRO outputs) was 
used to evaluate how the signalized intersections accommodate the traffic demands, consistent with current MassDOT 
standards.  Methods from the 2000 Highway Capacity Manual (HCM)1 were used to evaluate how the unsignalized 
intersections accommodate the traffic demands as the HCM 2010 methodology does not support more than three 
through lanes on a major street approach. The capacity analyses were used to evaluate operations of the study area 
intersections and to provide a baseline to assess the operational benefits of the improvement options.  Tables 2 and 3 
show the results of the operations analysis at the signalized and unsignalized study area intersections, respectively. 

1 2000 Highway Capacity Manual; Transportation Research Board: Washington, D.C. 
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Table 2 Signalized Intersection Capacity Analyses 

  2014 Existing Conditions with Ferry Traffic 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Intersection Movement V/C 1 Del 2 LOS 3 50 Q 4 95 Q 5 V/C Del LOS 50 Q 95 Q 

1: Lynnway (Route 1A)  Lynnway EB L 0.34 50 D 27 65 0.56 53 D 64 134 

at Shepard Street/ Lynnway EB T/R 0.38 9 A 114 208 0.65 12 B 277 551 

Marine Boulevard Lynnway WB L 0.49 52 D 48 107 0.38 51 D 34 85 

 Lynnway WB T/R 0.70 12 B 330 648 0.41 10 B 125 257 

 Marine Blvd NB L/T/R 0.40 40 D 17 34 0.37 34 C 23 17 

 Shepard St SB L/T/R 0.26 9 A 0 19 0.34 17 B 4 37 

 Overall  13 B    14 B   

3: Lynnway (Route 1A)  Lynnway EB L 0.14 23 C 9 35 0.25 25 C 19 58 

at Kingman Street/ Lynnway EB T/R 0.39 10 B 82 182 1.05 54 D ~355 #619 

jughandle Lynnway WB L 0.25 24 C 17 58 0.27 25 C 22 62 

 Lynnway WB T/R 0.88 20 C 186 #797 0.60 14 B 122 238 

 Kingman St NB L/T 0.21 19 B 12 27 0.57 23 C 70 77 

 Kingman St NB R 0.19 5 A 0 8 0.35 7 A 7 12 

 Overall  17 B    37 D   

Source: VHB, Inc. using SYNCHRO 8 software 
1 Volume-to-capacity ratio, based on theoretical capacity.   
2 Average delay, in seconds per vehicle  
3 Level of service 
 

4 50th percentile queue length estimate, in feet 
5 95th percentile queue length estimate, in feet.  
~ Volume exceeds capacity, queue is theoretically infinite 
# 95th percentile volumes exceeds capacity, queue may be longer  

  

Table 3 Unsignalized Intersection Capacity Analyses 

  2014 Existing Conditions with Ferry Traffic 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Intersection Critical Movements D 1 V/C 2 Del 3 LOS 4 95 Q 5 D V/C Del LOS 95 Q 

2: Lynnway (Route 1A) Blossom St Ext NB R 75 0.12 10 A 10 115 0.16 10 B 15 

at Blossom Street Blossom St SB R 40 0.13 14 B 11 40 0.07 10 A 6 

Source: VHB, Inc. using SYNCHRO 8 software.   
Note: The HCM 2010 methodology does not support more than three 
through lanes on a major street approach, results reported are based on 
HCM 2000 methodology.  
 

1 Demand, in vehicles 
2 Volume-to-capacity ratio, based on theoretical capacity.  
3 Average delay, in seconds per vehicle 
4 Level of service 
5 95th percentile queue length estimate, in feet 
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As shown in Tables 2 and 3, all three study area intersections operate at an acceptable LOS D or better during both 
the weekday morning and weekday evening peak hours.    

Conceptual Improvement Evaluation 

In coordination with the City of Lynn, VHB developed and evaluated a conceptual improvement option to add a 
Lynnway westbound left-turn lane at Blossom Street. The following section includes a discussion of the conceptual 
improvement option, summarizes impacts to traffic operations, and provides a preliminary lump sum cost estimate. 

As shown in Figure 2, the conceptual improvement option includes a westbound left-turn lane along the Lynnway at 
the Blossom Street intersection.  To accommodate the left-turn lane, the existing eastbound left-turn lane at Kingman 
Street would be shortened and the existing median would be relocated.  The westbound left-turn lane at Blossom 
Street would be approximately 100 feet and the remaining eastbound left-turn lane at Kingman Street would be 
approximately 310 feet.  The revised median design shown in the concept plan would serve to discourage left-turn 
and through movements from Blossom Street in both directions. In addition, a diverter island is proposed on the 
Blossom Street southbound approach to reinforce right-in/right-out operations. The preliminary lump sum cost 
estimate for this improvement option is approximately $145,000. 

As part of the conceptual improvement option, commuter ferry traffic currently making a westbound u-turn at the 
Lynnway and Shepard Street/Maine Boulevard intersection would be relocated to make a westbound left-turn at 
Blossom Street.  Figure 3 shows the resulting weekday morning and weekday evening peak hour traffic volumes.  

Tables 4 and 5 summarize the traffic operations under the conceptual improvement option for the signalized and 
unsignalized intersections, respectively.  This analysis assumes that the Lynnway at Blossom Street intersection would 
remain unsignalized; no signal timing changes at the Lynnway and Shepard Street/Marine Boulevard intersection are 
assumed.  No changes in operations would occur at intersection of Lynnway and Kingman Street/jughandle.  As 
shown in Table 4, overall operations at the intersection of Lynnway and Shepard Street/Marine Boulevard are expected 
to improve during both peak hours under the conceptual improvement option, which may be attributed to the 
reduction in the westbound u-turn volume.  As shown in Table 5, the westbound left-turn lane at the intersection of 
Lynnway and Blossom Street is expected to operate at LOS C or better during both peak hours with minimal queues 
under the conceptual improvement option.  It should be noted that the revised turn lane lengths at the intersections 
with Blossom Street and Kingman Street discussed above can adequately accommodate the projected weekday 
morning and weekday evening peak hour queue demands at both locations.   
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Table 4 Signalized Intersection Capacity Analyses 

  Improvement Option: Westbound Left-Turn Lane 
  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Intersection Movement V/C 1 Del 2 LOS 3 50 Q 4 95 Q 5 V/C Del LOS 50 Q 95 Q 

1: Lynnway (Route 1A)  Lynnway EB L 0.32 48 D 27 64 0.56 53 D 64 134 

at Shepard Street/ Lynnway EB T/R 0.36 7 A 105 186 0.62 10 B 270 531 

Marine Boulevard Lynnway WB L 0.22 46 D 18 52 0.30 50 D 25 67 

 Lynnway WB T/R 0.71 13 B 328 648 0.41 10 B 125 257 

 Marine Blvd NB L/T/R 0.39 38 D 17 33 0.37 34 C 23 17 

 Shepard St SB L/T/R 0.25 8 A 0 19 0.34 17 B 4 37 

 Overall  12 B    13 B   

Source: VHB, Inc. using SYNCHRO 8 software 
1 Volume-to-capacity ratio, based on theoretical capacity.   
2 Average delay, in seconds per vehicle  
3 Level of service 
 

4 50th percentile queue length estimate, in feet 
5 95th percentile queue length estimate, in feet.  
~ Volume exceeds capacity, queue is theoretically infinite 
# 95th percentile volumes exceeds capacity, queue may be longer  

Table 5 Unsignalized Intersection Capacity Analyses 

  Improvement Option: Westbound Left-Turn Lane 
  Morning Peak Hour Evening Peak Hour 

Intersection Critical Movements D 1 V/C 2 Del 3 LOS 4 95 Q 5 D V/C Del LOS 95 Q 

2: Lynnway (Route 1A) Lynnway WB L 50 0.09 11 B 7 15 0.06 19 C 5 

at Blossom Street Blossom St Ext NB R 75 0.11 10 A 10 115 0.18 11 B 16 

 Blossom St SB R 40 0.13 14 B 11 40 0.07 10 A 6 

Source: VHB, Inc. using SYNCHRO 8 software.   
Note: The HCM 2010 methodology does not support more than three 
through lanes on a major street approach, results reported are based on 
HCM 2000 methodology.  
 

1 Demand, in vehicles 
2 Volume-to-capacity ratio, based on theoretical capacity.  
3 Average delay, in seconds per vehicle 
4 Level of service 
5 95th percentile queue length estimate, in feet 
 

To increase awareness of the Lynnway westbound left-turn movement at Blossom Street, an intersection control 
beacon could be installed in accordance with the standards established in the Manual on Uniform Traffic Control 
Devices2 (MUTCD). The beacon would have flashing yellow signal heads directed toward the Lynnway eastbound and 
have flashing red signal heads directed towards the Blossom Street northbound approach and Lynnway westbound 

2 MUTCD, Part 4 – Highway Traffic Signals, USDOT/FHWA, December 2009. 
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left-turn lane. The preliminary lump sum cost estimate to install an intersection control beacon is approximately 
$60,000, in addition to the cost of the geometric improvements.  

Signal Warrant Analysis 

VHB performed a traffic signal warrant analysis at the intersection of Lynnway at Blossom Street, assuming the 
improvements proposed as part of the conceptual improvement option. The MUTCD lists specific criteria, or warrants, 
for the consideration of installation of a traffic signal at an intersection. The MUTCD also notes that, “the satisfaction 
of a traffic signal warrant or warrants shall not, in itself, require the installation of a traffic control signal.”  The traffic 
signal warrant analysis provides guidance as to locations where signals would not be appropriate and locations where 
they could be considered further. 

A traffic signal warrant analysis was performed for the volume-based Warrant 3: Peak Hour Volume for the weekday 
morning and weekday evening peak hours. The warrant analysis was performed in a manner that considers the 
Lynnway westbound left-turn volume as the “minor street” volume and the opposing traffic on the Lynnway 
eastbound as the “major street” volume, as allowed by the MUTCD. The warrant is not met at the intersection for 
either of the peak hours.  The City of Lynn has noted the possibility of expanding ferry services in the future. It is 
recommended that traffic volumes at the intersection continue to be monitored and if the signal warrant is met in the 
future, the installation of a signal at the Lynnway and Blossom Street intersection should be re-evaluated. The 
preliminary lump sum cost estimate for the installation of a signal is approximately $117,000. 

Summary 

VHB, in coordination with the City of Lynn, has developed and evaluated a conceptual improvement option along the 
Lynnway within the vicinity of Blossom Street which would improve access to the Lynn Commuter Ferry Terminal. The 
improvement option considers a Lynnway westbound left-turn lane at Blossom Street. 

VHB evaluated traffic operations under the conceptual improvement option. Overall traffic operations are expected to 
improve within the study area and minimal queues are expected in the proposed Lynnway westbound left-turn lane at 
Blossom Street. In addition, VHB performed a signal warrant analysis for the intersection of Lynnway at Blossom Street 
assuming the improvement proposed as part of the conceptual improvement option; a signal is not warranted at this 
time. The intersection should continue to be monitored and if the warrant is met in the future with potential increased 
ferry service, the installation of a traffic signal at this location should be re-evaluated. While a traffic signal is not 
currently warranted, an intersection control beacon could be installed to increase awareness of the intersection.  

The preliminary lump sum cost estimate of the geometric improvements under the conceptual improvement option is 
approximately $145,000.  The installation of an intersection control beacon would have an additional cost of 
approximately $60,000.  In the future, if a traffic signal is warranted, the installation of a traffic signal would cost 
approximately $117,000. 
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