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Notice of Nondiscrimination Rights and Protections to Beneficiaries  

Federal Title VI/Nondiscrimination Protections 

The Central Massachusetts Metropolitan Planning Organization (CMMPO) hereby states its 
policy to operate its programs, services and activities in full compliance with federal 
nondiscrimination laws including Title VI of the Civil Rights Act of 1964 (Title VI), the Civil 
Rights Restoration Act of 1987, and related federal and state statutes and regulations. Title VI 
prohibits discrimination in federally assisted programs and requires that no person in the United 
States of America shall, on the grounds of race, color, or national origin, including limited 
English proficiency, be excluded from participation in, be denied the benefits of, or be otherwise 
subjected to discrimination under any program or activity receiving Federal assistance.  

Related federal nondiscrimination laws administered by the Federal Highway Administration, 
the Federal Transit Administration, or both prohibit discrimination on the basis of age, sex, and 
disability. These protected categories are contemplated within the CMMPO’s Title VI Programs 
consistent with federal and state interpretation and administration. Additionally, the CMMPO 
provides meaningful access to its programs, services, and activities to individuals with limited 
English proficiency, in compliance with US Department of Transportation policy and guidance 
on federal Executive Order 13166.  

State Nondiscrimination Protections 

The CMMPO also complies with the Massachusetts Public Accommodation Law, M.G.L. c272 
§§ 92a, 98, 98a, prohibiting making any distinction, discrimination, or restriction in admission to 
or treatment in a place of public accommodation based on race, color, religious creed, national 
origin, sex, sexual orientation, disability or ancestry. Likewise, CMMPO complies with the 
Governor’s Executive Order 526, section 4, requiring all programs, activities and services 
provided, performed, licensed, chartered, funded, regulated, or contracted for by the state shall 
be conducted without unlawful discrimination based on race, color, age, gender, ethnicity, sexual 
orientation, gender identity or expression, religion, creed, ancestry, national origin, disability, 
veteran’s status (including Vietnam-era veterans), or background. 

Filing a Complaint 

Individuals who feel they have been 
discriminated against in violation of Title VI or 
related Federal nondiscrimination laws, must 
file a complaint within 180 days of the alleged 
discriminatory conduct to:  

Ms. Janet Pierce, Executive Director 
Central Massachusetts Regional Planning 
Commission 
1 Mercantile Street 
Suite 520 
Worcester, MA 01608 
(508) 756-7717 
 

To file a complaint alleging violation of the 
State’s Public Accommodation Law, contact 
the Massachusetts Commission Against 
Discrimination within 300 days of the alleged 
discriminatory conduct at:  

Massachusetts Commission Against 
Discrimination (MCAD) 
One Ashburton Place, 6th floor 
Boston, MA 02109 
(617) 994-6000 
TTY: (617) 994-6196 
 

  



 

 

Translation  

English: If this information is needed in another language, please contact the CMRPC/CMMPO 
Title VI Specialist at (508) 756-7717.  

Spanish: Si necesita esta información en otro lenguaje, favor contactar al especialista de Título 
VI de CMRPC/CMMPO al (508) 756-7717.  

French: Si vous avez besoin d'obtenir une copie de la présente dans une autre langue,  
veuillez contacter le spécialiste du Titre VI de CMRPC/CMMPO en composant le (508) 756-
7717.  

Portuguese: Caso esta informação seja necessária em outro idioma, favor contatar o Especialista 
em Título VI do CMRPC/CMMPO pelo fone (508) 756-7717.  

Vietnamese: Nếu bạn cần thông tin bằng ngôn ngữ khác, xin vui lòng liên lạc với Tiêu đề VI 
Chuyên CMRPC/CMMPO tại (508) 756-7717.  

Chinese: 如果用另一种语言需要的信息，请联系第六章专门CMRPC/CMMPO（508）756-
7717。  

Afrikaans: As jy inligting nodig het in 'n ander taal, kontak asseblief die Titel VI Spesialis 
CMRPC/CMMPO by (508) 756-7717. 

ADA/ 504 Notice of Nondiscrimination 

The CMMPO does not discriminate on the basis of disability in admission to its programs, 
services, or activities; in access to them; in treatment of individuals with disabilities; or in any 
aspect of their operations. The CMMPO also does not discriminate on the basis of disability in 
its hiring or employment practices.  

This notice is provided as required by Title II of the American with Disabilities Act of 1990 
(ADA) and Section 504 of the Rehabilitation Act of 1973. Questions, complaints, or requests for 
additional information regarding ADA and Section 504 may be forwarded to:  

Ms. Janet Pierce, Executive Director 
Central Massachusetts Regional Planning Commission 
1 Mercantile Street, Suite 520 
Worcester, MA 01608 
(508) 756-7717 

This notice and document are available from the CMMPO in large print, on audio tape, and in 
Braille upon request. 
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Traffic Counts 
 
 
 

Route 20 west of Route 148, 10/2/18 
 
Route 20 between Route 148 & Arnold Road, 10/2/18 
 
Route 20 between Arnold Road & Cedar Street, 10/30/18 
 
Route 20 between Cedar Street & Stallion Hill Road, 10/18/18 
 
Route 20 west of Route 131, 12/4/18 
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Location
Weekly Volume

Town
Street

:  West of Rte 148

Site:  2018244
:  Rte 20
:  Sturbridge

Interval 
Start

Mon
10/1/2018

Tue
10/2/2018

Fri
10/5/2018

Wed
10/3/2018

Thu
10/4/2018

Sat
10/6/2018

Sun
10/7/2018

Mon - Fri
Average Weekly Average

WB EB EBWB EBWB EBWB EBWB EBWB EBWB EBWB EBWB
12:00 AM - 11 15 - - - - 13.0 13.0- 15 22 - - - - 18.5 18.5
1:00 AM - 11 9 - - - - 10.0 10.0- 15 15 - - - - 15.0 15.0
2:00 AM - 19 22 - - - - 20.5 20.5- 10 12 - - - - 11.0 11.0
3:00 AM - 23 24 - - - - 23.5 23.5- 10 11 - - - - 10.5 10.5
4:00 AM - 72 65 - - - - 68.5 68.5- 27 32 - - - - 29.5 29.5
5:00 AM - 192 198 - - - - 195.0 195.0- 81 74 - - - - 77.5 77.5
6:00 AM - 354 354 - - - - 354.0 354.0- 163 156 - - - - 159.5 159.5
7:00 AM - 463 431 - - - - 447.0 447.0- 240 234 - - - - 237.0 237.0
8:00 AM - 362 356 - - - - 359.0 359.0- 202 243 - - - - 222.5 222.5
9:00 AM - 274 288 - - - - 281.0 281.0- 200 195 - - - - 197.5 197.5

10:00 AM - 275 - - - - - 275.0 275.0- 201 - - - - - 201.0 201.0
11:00 AM 274 252 - - - - - 263.0 263.0240 225 - - - - - 232.5 232.5
12:00 PM 291 274 - - - - - 282.5 282.5314 293 - - - - - 303.5 303.5
1:00 PM 250 272 - - - - - 261.0 261.0283 268 - - - - - 275.5 275.5
2:00 PM 270 241 - - - - - 255.5 255.5333 347 - - - - - 340.0 340.0
3:00 PM 332 333 - - - - - 332.5 332.5400 391 - - - - - 395.5 395.5
4:00 PM 316 314 - - - - - 315.0 315.0442 477 - - - - - 459.5 459.5
5:00 PM 262 269 - - - - - 265.5 265.5465 434 - - - - - 449.5 449.5
6:00 PM 184 136 - - - - - 160.0 160.0280 302 - - - - - 291.0 291.0
7:00 PM 94 85 - - - - - 89.5 89.5200 187 - - - - - 193.5 193.5
8:00 PM 69 55 - - - - - 62.0 62.0141 141 - - - - - 141.0 141.0
9:00 PM 55 51 - - - - - 53.0 53.0102 106 - - - - - 104.0 104.0

10:00 PM 42 31 - - - - - 36.5 36.576 81 - - - - - 78.5 78.5
11:00 PM 31 34 - - - - - 32.5 32.544 39 - - - - - 41.5 41.5

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 2470 4403 1762 0 0 0 0 4455.0 4455.0

237.0447.0237.0447.0--------243431240463240274

7:00 AM7:00 AM7:00 AM7:00 AM--------8:00 AM7:00 AM7:00 AM7:00 AM11:00 AM11:00 AM

Volume

12:00 PM - 
12:00 AM

459.5332.5459.5332.5----------477333465332

4:00 PM3:00 PM4:00 PM3:00 PM----------4:00 PM3:00 PM5:00 PM3:00 PM

3320 4455 994 0 0 0 0 4485.0 4485.0
Combined 5790 8858 2756 0 0 0 0 8940.0 8940.0
Split (%) -36.1 --63.957.342.7 50.349.7 50.249.8 50.249.8--- --

1
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Location
Weekly Volume

Town
Street

:  Btwn 148 and Arnold Rd

Site:  2018245
:  Rte 20
:  Sturbridge

Interval 
Start

Mon
10/1/2018

Tue
10/2/2018

Fri
10/5/2018

Wed
10/3/2018

Thu
10/4/2018

Sat
10/6/2018

Sun
10/7/2018

Mon - Fri
Average Weekly Average

WB EB EBWB EBWB EBWB EBWB EBWB EBWB EBWB EBWB
12:00 AM - 38 45 - - - - 41.5 41.5- 20 26 - - - - 23.0 23.0
1:00 AM - 34 35 - - - - 34.5 34.5- 13 16 - - - - 14.5 14.5
2:00 AM - 23 20 - - - - 21.5 21.5- 24 28 - - - - 26.0 26.0
3:00 AM - 21 19 - - - - 20.0 20.0- 42 38 - - - - 40.0 40.0
4:00 AM - 38 35 - - - - 36.5 36.5- 145 132 - - - - 138.5 138.5
5:00 AM - 103 96 - - - - 99.5 99.5- 378 406 - - - - 392.0 392.0
6:00 AM - 280 286 - - - - 283.0 283.0- 721 657 - - - - 689.0 689.0
7:00 AM - 415 391 - - - - 403.0 403.0- 839 868 - - - - 853.5 853.5
8:00 AM - 303 377 - - - - 340.0 340.0- 781 710 - - - - 745.5 745.5
9:00 AM - 366 346 - - - - 356.0 356.0- 529 559 - - - - 544.0 544.0

10:00 AM - 381 - - - - - 381.0 381.0- 478 - - - - - 478.0 478.0
11:00 AM 465 431 - - - - - 448.0 448.0400 492 - - - - - 446.0 446.0
12:00 PM 500 503 - - - - - 501.5 501.5448 489 - - - - - 468.5 468.5
1:00 PM 504 551 - - - - - 527.5 527.5383 464 - - - - - 423.5 423.5
2:00 PM 595 561 - - - - - 578.0 578.0551 538 - - - - - 544.5 544.5
3:00 PM 752 749 - - - - - 750.5 750.5490 543 - - - - - 516.5 516.5
4:00 PM 804 858 - - - - - 831.0 831.0496 420 - - - - - 458.0 458.0
5:00 PM 855 803 - - - - - 829.0 829.0442 389 - - - - - 415.5 415.5
6:00 PM 620 680 - - - - - 650.0 650.0371 265 - - - - - 318.0 318.0
7:00 PM 408 440 - - - - - 424.0 424.0183 224 - - - - - 203.5 203.5
8:00 PM 322 309 - - - - - 315.5 315.5117 136 - - - - - 126.5 126.5
9:00 PM 198 238 - - - - - 218.0 218.0134 104 - - - - - 119.0 119.0

10:00 PM 146 163 - - - - - 154.5 154.572 71 - - - - - 71.5 71.5
11:00 PM 65 79 - - - - - 72.0 72.032 48 - - - - - 40.0 40.0

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 6234 8367 1650 0 0 0 0 8316.0 8316.0

853.5448.0853.5448.0--------868391839431400465

7:00 AM11:00 AM7:00 AM11:00 AM--------7:00 AM7:00 AM7:00 AM11:00 AM11:00 AM11:00 AM

Volume

12:00 PM - 
12:00 AM

544.5831.0544.5831.0----------543858551855

2:00 PM4:00 PM2:00 PM4:00 PM----------3:00 PM4:00 PM2:00 PM5:00 PM

4119 8153 3440 0 0 0 0 8095.0 8095.0
Combined 10353 16520 5090 0 0 0 0 16411.0 16411.0
Split (%) -67.6 --32.439.860.2 49.450.6 49.350.7 49.350.7--- --

1
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Page 1 
  
 
 

Site Code: 2018246
Sturbridge- Route 20

Between Arnold Rd and Cedar St
 
 
 

Central Massachusetts Regional Planning Commission
One Mercantile Street

Suite 520, Worcester MA 01608

 
Start 29-Oct-18 Tue Wed Thu Fri Sat Sun Week Average
Time EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB

12:00 AM * * 22 50 13 44 * * * * * * * * 18 47
01:00 * * 20 32 14 39 * * * * * * * * 17 36
02:00 * * 28 25 34 27 * * * * * * * * 31 26
03:00 * * 40 28 36 19 * * * * * * * * 38 24
04:00 * * 128 47 142 44 * * * * * * * * 135 46
05:00 * * 465 111 437 100 * * * * * * * * 451 106
06:00 * * 813 348 786 328 * * * * * * * * 800 338
07:00 * * 1020 524 1033 542 * * * * * * * * 1026 533
08:00 * * 896 509 896 505 * * * * * * * * 896 507
09:00 * * 675 477 630 512 * * * * * * * * 652 494
10:00 * * 596 515 660 529 * * * * * * * * 628 522
11:00 532 566 622 601 * * * * * * * * * * 577 584

12:00 PM 619 626 645 700 * * * * * * * * * * 632 663
01:00 567 694 621 747 * * * * * * * * * * 594 720
02:00 710 814 744 788 * * * * * * * * * * 727 801
03:00 703 1028 730 1027 * * * * * * * * * * 716 1028
04:00 727 1099 691 1106 * * * * * * * * * * 709 1102
05:00 630 990 699 1117 * * * * * * * * * * 664 1054
06:00 450 715 548 906 * * * * * * * * * * 499 810
07:00 305 493 340 607 * * * * * * * * * * 322 550
08:00 232 321 299 354 * * * * * * * * * * 266 338
09:00 158 206 168 295 * * * * * * * * * * 163 250
10:00 71 131 99 168 * * * * * * * * * * 85 150
11:00 64 93 51 105 * * * * * * * * * * 58 99
Lane 5768 7776 10960 11187 4681 2689 0 0 0 0 0 0 0 0 10704 10828

Day 13544 22147 7370 0 0 0 0 21532
AM Peak 11:00 11:00 07:00 11:00 07:00 07:00 - - - - - - - - 07:00 11:00

Vol. 532 566 1020 601 1033 542 - - - - - - - - 1026 584
PM Peak 16:00 16:00 14:00 17:00 - - - - - - - - - - 14:00 16:00

Vol. 727 1099 744 1117 - - - - - - - - - - 727 1102
  
  

Comb.
Total 13544 22147 7370 0 0 0 0 21532

  
ADT ADT 21,530 AADT 21,530
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Site Code: 2018247WB
Sturbridge- Route 20 WB

Btwn Cedar St and Stallion Hill Rd
 
 
 

Central Massachusetts Regional Planning Commission
One Mercantile Street

Suite 520, Worcester MA 01608

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 22-Oct-18 23-Oct-18 24-Oct-18 25-Oct-18 26-Oct-18  Day  27-Oct-18 28-Oct-18  Average   

12:00 AM * * * 61 78 70 * * 70
01:00 * * * 48 39 44 * * 44
02:00 * * * 25 26 26 * * 26
03:00 * * * 26 20 23 * * 23
04:00 * * * 40 54 47 * * 47
05:00 * * * 121 116 118 * * 118
06:00 * * * 359 361 360 * * 360
07:00 * * * 588 582 585 * * 585

08:00 * * * 668 617 642 * * 642
09:00 * * * 579 * 579 * * 579
10:00 * * 591 607 * 599 * * 599

11:00 * * 716 784 * 750 * * 750
12:00 PM * * 761 781 * 771 * * 771

01:00 * * 799 799 * 799 * * 799
02:00 * * 944 950 * 947 * * 947

03:00 * * 1132 1157 * 1144 * * 1144

04:00 * * 1206 1091 * 1148 * * 1148
05:00 * * 1105 1016 * 1060 * * 1060
06:00 * * 992 1047 * 1020 * * 1020
07:00 * * 706 705 * 706 * * 706
08:00 * * 444 524 * 484 * * 484
09:00 * * 325 366 * 346 * * 346
10:00 * * 187 209 * 198 * * 198
11:00 * * 95 109 * 102 * * 102

Day Total 0 0 10003 12660 1893  12568  0 0  12568   
% Avg.
WkDay

0.0% 0.0% 79.6% 100.7% 15.1%          

% Avg.
Week

0.0% 0.0% 79.6% 100.7% 15.1%  100.0%  0.0% 0.0%     

AM Peak - - 11:00 11:00 08:00 - 11:00 - - - - 11:00 - -
Vol. - - 716 784 617 - 750 - - - - 750 - -

PM Peak - - 16:00 15:00 - - 16:00 - - - - 16:00 - -
Vol. - - 1206 1157 - - 1148 - - - - 1148 - -

Grand
Total

0 0 10003 12660 1893  12568  0 0  12568   

  
ADT ADT 12,568 AADT 12,568
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Site Code: 2018247EB
Sturbridge- Route 20 EB

Btwn Cedar St and Stallion Hill Rd
 
 
 

Central Massachusetts Regional Planning Commission
One Mercantile Street

Suite 520, Worcester MA 01608

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 22-Oct-18 23-Oct-18 24-Oct-18 25-Oct-18 26-Oct-18  Day  27-Oct-18 28-Oct-18  Average   

12:00 AM * 22 24 * * 23 * * 23
01:00 * 18 23 * * 20 * * 20
02:00 * 25 28 * * 26 * * 26
03:00 * 43 42 * * 42 * * 42
04:00 * 146 146 * * 146 * * 146
05:00 * 485 474 * * 480 * * 480
06:00 * 881 918 * * 900 * * 900

07:00 * 1160 1173 * * 1166 * * 1166
08:00 * 1079 * * * 1079 * * 1079
09:00 * 783 * * * 783 * * 783
10:00 655 701 * * * 678 * * 678

11:00 707 697 * * * 702 * * 702
12:00 PM 793 775 * * * 784 * * 784

01:00 711 713 * * * 712 * * 712
02:00 825 871 * * * 848 * * 848

03:00 877 889 * * * 883 * * 883

04:00 881 888 * * * 884 * * 884
05:00 776 784 * * * 780 * * 780
06:00 557 583 * * * 570 * * 570
07:00 377 417 * * * 397 * * 397
08:00 298 282 * * * 290 * * 290
09:00 170 149 * * * 160 * * 160
10:00 98 88 * * * 93 * * 93
11:00 62 48 * * * 55 * * 55

Day Total 7787 12527 2828 0 0  12501  0 0  12501   
% Avg.
WkDay

62.3% 100.2% 22.6% 0.0% 0.0%          

% Avg.
Week

62.3% 100.2% 22.6% 0.0% 0.0%  100.0%  0.0% 0.0%     

AM Peak 11:00 07:00 07:00 - - - 07:00 - - - - 07:00 - -
Vol. 707 1160 1173 - - - 1166 - - - - 1166 - -

PM Peak 16:00 15:00 - - - - 16:00 - - - - 16:00 - -
Vol. 881 889 - - - - 884 - - - - 884 - -

Grand
Total

7787 12527 2828 0 0  12501  0 0  12501   

  
ADT ADT 12,502 AADT 12,502
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Sturbridge Route 20 WB
West of Main Street Rt 131

 
 
 
 

Central Massachusetts Regional Planning Commission
One Mercantile Street

Suite 520, Worcester MA 01608

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 03-Dec-18 04-Dec-18 05-Dec-18 06-Dec-18 07-Dec-18  Day  08-Dec-18 09-Dec-18  Average   

12:00 AM * 56 69 * * 62 * * 62
01:00 * 44 36 * * 40 * * 40
02:00 * 25 27 * * 26 * * 26
03:00 * 17 21 * * 19 * * 19
04:00 * 57 53 * * 55 * * 55
05:00 * 133 155 * * 144 * * 144
06:00 * 429 411 * * 420 * * 420
07:00 * 683 664 * * 674 * * 674
08:00 * 655 679 * * 667 * * 667
09:00 * 566 556 * * 561 * * 561
10:00 * 644 670 * * 657 * * 657

11:00 * 768 817 * * 792 * * 792
12:00 PM 872 848 * * * 860 * * 860

01:00 845 860 * * * 852 * * 852
02:00 1002 1015 * * * 1008 * * 1008
03:00 1173 1220 * * * 1196 * * 1196

04:00 1240 1413 * * * 1326 * * 1326
05:00 1259 1317 * * * 1288 * * 1288
06:00 878 916 * * * 897 * * 897
07:00 570 620 * * * 595 * * 595
08:00 368 389 * * * 378 * * 378
09:00 259 270 * * * 264 * * 264
10:00 157 218 * * * 188 * * 188
11:00 113 103 * * * 108 * * 108

Day Total 8736 13266 4158 0 0  13077  0 0  13077   
% Avg.
WkDay

66.8% 101.4% 31.8% 0.0% 0.0%          

% Avg.
Week

66.8% 101.4% 31.8% 0.0% 0.0%  100.0%  0.0% 0.0%     

AM Peak - 11:00 11:00 - - - 11:00 - - - - 11:00 - -
Vol. - 768 817 - - - 792 - - - - 792 - -

PM Peak 17:00 16:00 - - - - 16:00 - - - - 16:00 - -
Vol. 1259 1413 - - - - 1326 - - - - 1326 - -

Grand
Total

8736 13266 4158 0 0  13077  0 0  13077   

  
ADT ADT 13,079 AADT 13,079
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Sturbridge Route 20 EB
West of Main Rt 131

 
 
 
 

Central Massachusetts Regional Planning Commission
One Mercantile Street

Suite 520, Worcester MA 01608

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 03-Dec-18 04-Dec-18 05-Dec-18 06-Dec-18 07-Dec-18  Day  08-Dec-18 09-Dec-18  Average   

12:00 AM * * * 34 40 37 * * 37
01:00 * * * 21 32 26 * * 26
02:00 * * * 32 41 36 * * 36
03:00 * * * 44 45 44 * * 44
04:00 * * * 174 161 168 * * 168
05:00 * * * 497 438 468 * * 468
06:00 * * * 969 884 926 * * 926

07:00 * * * 1197 1185 1191 * * 1191
08:00 * * * 1131 1105 1118 * * 1118
09:00 * * * 829 806 818 * * 818
10:00 * * * 759 1121 940 * * 940
11:00 * * * 868 908 888 * * 888

12:00 PM * * * 868 1003 936 * * 936
01:00 * * * 902 988 945 * * 945
02:00 * * 917 1010 1119 1015 * * 1015

03:00 * * 979 1156 1207 1114 * * 1114
04:00 * * 885 956 * 920 * * 920
05:00 * * 837 879 * 858 * * 858
06:00 * * 638 676 * 657 * * 657
07:00 * * 443 524 * 484 * * 484
08:00 * * 296 441 * 368 * * 368
09:00 * * 237 268 * 252 * * 252
10:00 * * 131 170 * 150 * * 150
11:00 * * 67 89 * 78 * * 78

Day Total 0 0 5430 14494 11083  14437  0 0  14437   
% Avg.
WkDay

0.0% 0.0% 37.6% 100.4% 76.8%          

% Avg.
Week

0.0% 0.0% 37.6% 100.4% 76.8%  100.0%  0.0% 0.0%     

AM Peak - - - 07:00 07:00 - 07:00 - - - - 07:00 - -
Vol. - - - 1197 1185 - 1191 - - - - 1191 - -

PM Peak - - 15:00 15:00 15:00 - 15:00 - - - - 15:00 - -
Vol. - - 979 1156 1207 - 1114 - - - - 1114 - -

Grand
Total

0 0 5430 14494 11083  14437  0 0  14437   

  
ADT ADT 14,438 AADT 14,438
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Turning Movement Counts (TMCs) 
 
 
 

Route 20 @ Route 148 & Holland Road, 10/10/18 
 
Route 20 @ Arnold Road, 10/10/18 
 
Route 20 @ Cedar Street, 10/16/18 
 
Route 20 @ Stallion Hill Road, 10/18/18 
 
Route 20 @ Fairground Road & Route 131, 11/8/18 
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CITY: DATE: 10/10/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Route 148 / Holland Road

1592
94

5.90%

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
ENTERING

Wednesday

PERCENT
TIME OF COUNT

VOLUMES OF FLOW

Sturbridge

516 32.4%

7:00 - 8:00 AM465 29.2%

TOTAL 1592 100.0% TRUCKS:

PERCENT TRUCKS:

Route 20 EB

Route 20 WB

Holland Rd NB

Route 148 SB ALL VEHICLES:498 31.3%
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113 7.1%

PHF = .97
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CITY: DATE: 10/10/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Route 148 / Holland Road

1911
42

2.20%

Wednesday

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

Sturbridge

OF FLOW

Route 20 EB 369 19.3% 4:45 - 5:45 PM

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES

Route 20 WB 1041 54.5% PHF = .97

Route 148 SB 394 20.6% ALL VEHICLES:

Holland Rd NB 107 5.6%
VEHICLES COUNTED

TOTAL 1911 100.0% TRUCKS:

PERCENT TRUCKS:

394 565 
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 10/10/2018
LOCATION: Route 20 / Route 148 / Holland Road DAY OF WEEK: Wednesday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: PP

 

Time Route 20  EB Route 20  WB Holland Rd  NB Route 148  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 10 109 1 6 2 30 121 17 1 24 16 6 84 1 10 3 409
7:15 - 7:30 6 102 1 4 7 41 103 7 1 8 16 0 102 4 3 1 394
7:30 - 7:45 3 119 0 5 6 43 42 4 1 8 14 0 145 11 12 24 404
7:45 - 8:00 5 109 0 4 5 73 43 9 3 2 19 1 111 4 11 3 385 1592
8:00 - 8:15 10 92 0 3 3 44 30 10 3 4 11 2 100 1 13 8 311 1494
8:15 - 8:30 5 86 0 4 5 54 33 4 0 4 17 0 107 2 5 4 318 1418
8:30 - 8:45 5 94 0 1 9 44 41 7 0 4 19 1 88 5 12 2 321 1335
8:45 - 9:00 5 89 2 2 6 47 43 4 2 2 12 0 69 0 3 3 280 1230
TOTAL 49 800 4 29 43 376 456 62 11 56 124 10 806 28 69 48 2822

EBPct 29.2 WBPct 32.4 NBPct 7.1 SBPct 31.3

Peak Sums: 24 439 2 19 20 187 309 37 6 42 65 7 442 20 36 31 1592

Total Trucks 94 TrkPct 5.90 PHF 0.97
 

Time Route 20  EB Route 20  WB Holland Rd  NB Route 148  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 13 80 6 2 18 132 111 7 2 9 15 0 52 7 7 4 452
4:15 - 4:30 11 80 0 5 18 106 120 4 1 10 16 0 53 9 6 1 430
4:30 - 4:45 14 83 0 3 13 108 91 7 0 12 15 1 59 11 6 6 412
4:45 - 5:00 9 86 0 7 8 125 127 1 2 10 9 0 75 8 11 3 470 1764
5:00 - 5:15 13 73 1 1 21 129 111 8 3 8 15 0 68 15 11 1 468 1780
5:15 - 5:30 14 89 2 2 19 101 124 8 5 11 20 1 89 14 6 3 494 1844
5:30 - 5:45 8 71 3 2 29 125 122 4 0 8 16 0 76 14 7 1 479 1911
5:45 - 6:00 9 69 0 0 14 111 129 2 0 4 13 0 99 8 7 0 463 1904
TOTAL 91 631 12 22 140 937 935 41 13 72 119 2 571 86 61 19 3668

EBPct 19.3 WBPct 54.5 NBPct 5.6 SBPct 20.6

Peak Sums: 44 319 6 12 77 480 484 21 10 37 60 1 308 51 35 8 1911

Total Trucks 42 TrkPct 2.20 PHF 0.97
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 17, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:00 - 8:00 AM PHF 0.97

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:00

Intersection Rt20/Rt148/Holland Rd File Name 18_Route 20 & Route 148 & Holland Rd_AM-Bal.…

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 24 439 2 20 187 309 6 42 65 442 20 36

Signal Information

Green
Yellow
Red

52.0 30.0 0.0 0.0 0.0 0.0
4.0 3.0 0.0 0.0 0.0 0.0
1.0 1.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 91.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 6.0 6.0 8.0 8.0

Phase Duration, s 57.0 57.0 34.0 34.0

Change Period, ( Y+R c ), s 5.0 5.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.2 3.2 3.2 3.2

Queue Clearance Time ( g s ), s 19.2 17.7 5.3 32.0

Green Extension Time ( g e ), s 2.2 2.2 1.3 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 25 455 21 487 93 510

Adjusted Saturation Flow Rate ( s ), veh/h/ln 880 1810 907 1699 1849 1353

Queue Service Time ( g s ), s 1.6 13.1 1.2 15.7 0.0 26.7

Cycle Queue Clearance Time ( g c ), s 17.2 13.1 14.3 15.7 3.3 30.0

Green Ratio ( g/C ) 0.57 0.57 0.57 0.57 0.33 0.33

Capacity ( c ), veh/h 431 1034 467 971 652 521

Volume-to-Capacity Ratio ( X ) 0.057 0.440 0.044 0.501 0.142 0.980

Back of Queue ( Q ), ft/ln ( 50 th percentile) 8.1 123.6 6.3 138.8 34.2 424.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 0.3 4.7 0.2 5.3 1.4 16.2

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.07 0.00 0.05 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 16.9 11.2 15.3 11.7 21.6 32.4

Incremental Delay ( d 2 ), s/veh 0.0 0.1 0.0 0.2 0.0 34.0

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 16.9 11.3 15.3 11.9 21.6 66.3

Level of Service (LOS) B B B B C E

Approach Delay, s/veh / LOS 11.6 B 12.0 B 21.6 C 66.3 E

Intersection Delay, s/veh / LOS 29.9 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.69 B 1.66 B 1.95 B 1.92 B

Bicycle LOS Score / LOS 1.28 A 1.32 A 0.64 A 1.33 A

Copyright © 2018 University of Florida, All Rights Reserved. HCS™ Streets Version 7.7 Generated: 12/17/2018 10:22:57 AM
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 17, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:45 - 5:45 PM PHF 0.97

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:45

Intersection Rt20/Rt148/Holland Rd File Name 18_Route 20 & Route 148 & Holland Rd_PM-Bal.…

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 44 319 6 77 480 484 10 37 60 308 51 35

Signal Information

Green
Yellow
Red

61.0 30.0 0.0 0.0 0.0 0.0
4.0 3.0 0.0 0.0 0.0 0.0
1.0 1.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 6.0 6.0 8.0 8.0

Phase Duration, s 66.0 66.0 34.0 34.0

Change Period, ( Y+R c ), s 5.0 5.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.3 3.3 3.2 3.2

Queue Clearance Time ( g s ), s 57.7 50.2 5.7 29.0

Green Extension Time ( g e ), s 1.6 3.4 1.0 0.2

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.99 0.27 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 45 335 79 976 90 403

Adjusted Saturation Flow Rate ( s ), veh/h/ln 576 1864 1045 1766 1819 1449

Queue Service Time ( g s ), s 7.5 8.5 3.9 48.2 0.0 23.3

Cycle Queue Clearance Time ( g c ), s 55.7 8.5 12.5 48.2 3.7 27.0

Green Ratio ( g/C ) 0.61 0.61 0.61 0.61 0.30 0.30

Capacity ( c ), veh/h 146 1137 620 1077 586 499

Volume-to-Capacity Ratio ( X ) 0.311 0.295 0.128 0.906 0.153 0.808

Back of Queue ( Q ), ft/ln ( 50 th percentile) 26.9 80.3 22.2 508.8 39 264.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.1 3.2 0.9 20.0 1.5 10.4

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.22 0.00 0.16 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 41.3 9.3 12.2 17.0 25.8 33.9

Incremental Delay ( d 2 ), s/veh 0.4 0.1 0.0 10.7 0.0 8.9

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 41.7 9.3 12.3 27.7 25.8 42.8

Level of Service (LOS) D A B C C D

Approach Delay, s/veh / LOS 13.2 B 26.5 C 25.8 C 42.8 D

Intersection Delay, s/veh / LOS 27.3 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.68 B 1.66 B 1.95 B 1.93 B

Bicycle LOS Score / LOS 1.12 A 2.23 B 0.64 A 1.15 A

Copyright © 2018 University of Florida, All Rights Reserved. HCS™ Streets Version 7.7 Generated: 12/17/2018 10:26:13 AM
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 17, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:00 - 8:00 AM PHF 0.97

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:00

Intersection Rt20/Rt148/Holland Rd File Name 18_Route 20 & Route 148 & Holland Rd_AM-Proj…

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 24 461 2 21 197 325 6 44 68 465 21 38

Signal Information

Green
Yellow
Red

52.0 30.0 0.0 0.0 0.0 0.0
4.0 3.0 0.0 0.0 0.0 0.0
1.0 1.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 91.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 6.0 6.0 8.0 8.0

Phase Duration, s 57.0 57.0 34.0 34.0

Change Period, ( Y+R c ), s 5.0 5.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.2 3.2 3.2 3.2

Queue Clearance Time ( g s ), s 20.5 18.9 5.5 32.0

Green Extension Time ( g e ), s 2.3 2.3 1.4 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 25 477 22 513 98 537

Adjusted Saturation Flow Rate ( s ), veh/h/ln 859 1810 888 1699 1847 1347

Queue Service Time ( g s ), s 1.7 14.0 1.3 16.9 0.0 26.5

Cycle Queue Clearance Time ( g c ), s 18.5 14.0 15.3 16.9 3.5 30.0

Green Ratio ( g/C ) 0.57 0.57 0.57 0.57 0.33 0.33

Capacity ( c ), veh/h 410 1034 450 971 651 519

Volume-to-Capacity Ratio ( X ) 0.060 0.462 0.048 0.529 0.150 1.035

Back of Queue ( Q ), ft/ln ( 50 th percentile) 8.4 131.9 6.8 150.7 36.2 485.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 0.3 5.0 0.3 5.8 1.4 18.5

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.07 0.00 0.05 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 17.7 11.4 15.8 12.0 21.6 32.7

Incremental Delay ( d 2 ), s/veh 0.0 0.1 0.0 0.3 0.0 48.7

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 17.7 11.5 15.8 12.3 21.7 81.4

Level of Service (LOS) B B B B C F

Approach Delay, s/veh / LOS 11.8 B 12.4 B 21.7 C 81.4 F

Intersection Delay, s/veh / LOS 34.9 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.69 B 1.66 B 1.95 B 1.92 B

Bicycle LOS Score / LOS 1.32 A 1.37 A 0.65 A 1.37 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 17, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:45 - 5:45 PM PHF 0.97

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:45

Intersection Rt20/Rt148/Holland Rd File Name 18_Route 20 & Route 148 & Holland Rd_PM-Proj…

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 46 335 6 81 505 509 11 39 63 324 54 37

Signal Information

Green
Yellow
Red

61.0 30.0 0.0 0.0 0.0 0.0
4.0 3.0 0.0 0.0 0.0 0.0
1.0 1.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 6.0 6.0 8.0 8.0

Phase Duration, s 66.0 66.0 34.0 34.0

Change Period, ( Y+R c ), s 5.0 5.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.3 3.3 3.2 3.2

Queue Clearance Time ( g s ), s 63.0 56.3 6.0 31.2

Green Extension Time ( g e ), s 0.0 2.2 1.1 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.80 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 47 352 84 1028 96 425

Adjusted Saturation Flow Rate ( s ), veh/h/ln 549 1864 1029 1766 1829 1444

Queue Service Time ( g s ), s 6.7 9.1 4.2 54.3 0.0 25.2

Cycle Queue Clearance Time ( g c ), s 61.0 9.1 13.3 54.3 4.0 29.2

Green Ratio ( g/C ) 0.61 0.61 0.61 0.61 0.30 0.30

Capacity ( c ), veh/h 109 1137 607 1077 589 498

Volume-to-Capacity Ratio ( X ) 0.436 0.309 0.138 0.954 0.163 0.854

Back of Queue ( Q ), ft/ln ( 50 th percentile) 30.5 85.3 23.8 613.8 41.9 296.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.2 3.4 0.9 24.2 1.7 11.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.25 0.00 0.17 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 47.4 9.4 12.6 18.2 25.9 34.7

Incremental Delay ( d 2 ), s/veh 1.0 0.1 0.0 17.3 0.0 12.9

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 48.4 9.4 12.6 35.5 25.9 47.6

Level of Service (LOS) D A B D C D

Approach Delay, s/veh / LOS 14.1 B 33.8 C 25.9 C 47.6 D

Intersection Delay, s/veh / LOS 32.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.68 B 1.66 B 1.95 B 1.93 B

Bicycle LOS Score / LOS 1.15 A 2.32 B 0.65 A 1.19 A

Copyright © 2019 University of Florida, All Rights Reserved. HCS™ Streets Version 7.7 Generated: 1/8/2019 8:57:43 AM
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CITY: Sturbridge DATE: 10/10/18 DAY OF WEEK:  Wednesday
INTERSECTION:  Route 20 / Arnold Road

1554
102

6.56%

ALL VEHICLES:

TOTAL 1554 100.0% TRUCKS:

PERCENT TRUCKS:

7:00 - 8:00 AMRoute 20 EB 965 62.1%

33.1%

VEHICLES COUNTEDArnold Rd SB 75 4.8%

PHF = .91Route 20 WB 514

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW
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CITY: Sturbridge DATE: 10/10/18 DAY OF WEEK:  Wednesday
INTERSECTION:  Route 20 / Arnold Road

1882
35

1.86%

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

5:00 - 6:00 PMRoute 20 EB 735 39.1%

PHF = .96Route 20 WB 1087 57.7%

VEHICLES COUNTEDArnold Rd SB 60 3.2%
ALL VEHICLES:

TOTAL 1882 100.0% TRUCKS:

PERCENT TRUCKS:
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 10/10/2018
LOCATION: Route 20 / Arnold Road DAY OF WEEK: Wednesday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: DC

 

Time Route 20  EB Route 20  WB Arnold Rd  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 4 197 0 7 0 142 6 16 9 0 15 0 373
7:15 - 7:30 5 232 0 12 0 109 8 5 10 0 7 0 371
7:30 - 7:45 7 294 0 20 0 110 6 6 5 0 7 0 429
7:45 - 8:00 7 219 0 19 0 117 16 14 12 0 10 3 381 1554
8:00 - 8:15 12 199 0 11 0 84 8 6 21 0 8 0 332 1513
8:15 - 8:30 7 221 0 9 0 108 9 3 12 0 8 4 365 1507
8:30 - 8:45 2 177 0 8 0 100 3 8 9 0 4 0 295 1373
8:45 - 9:00 4 156 0 11 0 115 13 10 11 0 11 2 310 1302
TOTAL 48 1695 0 97 0 885 69 68 0 0 0 0 89 0 70 9 2856

EBPct 62.1 WBPct 33.1 NBPct 0.0 SBPct 4.8

Peak Sums: 23 942 0 58 0 478 36 41 0 0 0 0 36 0 39 3 1554

Total Trucks 102 TrkPct 6.56 PHF 0.91
 

Time Route 20  EB Route 20  WB Arnold Rd  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 8 146 0 6 0 210 13 3 3 0 6 1 386
4:15 - 4:30 6 134 0 3 0 179 36 3 3 0 9 0 367
4:30 - 4:45 2 153 0 6 0 245 14 10 7 0 7 0 428
4:45 - 5:00 9 161 0 12 0 255 19 2 6 0 7 2 457 1638
5:00 - 5:15 17 150 0 3 0 246 6 9 3 0 9 0 431 1683
5:15 - 5:30 3 192 0 5 0 246 13 6 11 0 6 0 471 1787
5:30 - 5:45 3 176 0 6 0 283 8 3 8 0 10 0 488 1847
5:45 - 6:00 7 187 0 2 0 268 17 1 8 0 5 0 492 1882
TOTAL 55 1299 0 43 0 1932 126 37 0 0 0 0 49 0 59 3 3520

EBPct 39.1 WBPct 57.8 NBPct 0.0 SBPct 3.2

Peak Sums: 30 705 0 16 0 1043 44 19 0 0 0 0 30 0 30 0 1882

Total Trucks 35 TrkPct 1.86 PHF 0.96
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst KK Intersection Route 20/Arnold Rd

Agency/Co. CMRPC Jurisdiction Sturbridge

Date Performed 10/15/2018 East/West Street Route 20

Analysis Year 2018 North/South Street Arnold Rd

Time Analyzed 7:00 - 8:00 AM Peak Hour Factor 0.91

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Balanced

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 1 0

Configuration LT TR LR

Volume (veh/h) 23 942 514 41 36 39

Percent Heavy Vehicles (%) 7 1 1

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.17 6.41 6.21

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.26 3.51 3.31

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 25 82

Capacity, c (veh/h) 935 168

v/c Ratio 0.03 0.49

95% Queue Length, Q₉₅ (veh) 0.1 2.4

Control Delay (s/veh) 9.0 45.4

Level of Service (LOS) A E

Approach Delay (s/veh) 0.8 45.4

Approach LOS E

Copyright © 2018 University of Florida. All Rights Reserved. HCS™ TWSC Version 7.7 Generated: 12/18/2018 10:02:21 AM
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst KK Intersection Route 20/Arnold Rd

Agency/Co. CMRPC Jurisdiction Sturbridge

Date Performed 10/15/2018 East/West Street Route 20

Analysis Year 2018 North/South Street Arnold Rd

Time Analyzed 5:00 - 6:00 PM Peak Hour Factor 0.96

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Balanced

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 1 0

Configuration LT TR LR

Volume (veh/h) 30 735 1108 49 33 30

Percent Heavy Vehicles (%) 2 1 1

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.12 6.41 6.21

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.22 3.51 3.31

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 31 66

Capacity, c (veh/h) 572 90

v/c Ratio 0.05 0.73

95% Queue Length, Q₉₅ (veh) 0.2 3.7

Control Delay (s/veh) 11.7 114.2

Level of Service (LOS) B F

Approach Delay (s/veh) 1.5 114.2

Approach LOS F
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst KK Intersection Route 20/Arnold Rd

Agency/Co. CMRPC Jurisdiction Sturbridge

Date Performed 10/15/2018 East/West Street Route 20

Analysis Year 2018 North/South Street Arnold Rd

Time Analyzed 7:00 - 8:00 AM Peak Hour Factor 0.91

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Projected 2028

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 1 0

Configuration LT TR LR

Volume (veh/h) 24 990 540 43 38 41

Percent Heavy Vehicles (%) 7 1 1

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.17 6.41 6.21

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.26 3.51 3.31

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 26 87

Capacity, c (veh/h) 910 150

v/c Ratio 0.03 0.58

95% Queue Length, Q₉₅ (veh) 0.1 3.0

Control Delay (s/veh) 9.1 57.9

Level of Service (LOS) A F

Approach Delay (s/veh) 0.9 57.9

Approach LOS F
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst KK Intersection Route 20/Arnold Rd

Agency/Co. CMRPC Jurisdiction Sturbridge

Date Performed 10/15/2018 East/West Street Route 20

Analysis Year 2018 North/South Street Arnold Rd

Time Analyzed 5:00 - 6:00 PM Peak Hour Factor 0.96

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Projected 2028

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 1 0

Configuration LT TR LR

Volume (veh/h) 32 773 1165 52 35 32

Percent Heavy Vehicles (%) 2 1 1

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.12 6.41 6.21

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.22 3.51 3.31

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 33 70

Capacity, c (veh/h) 541 77

v/c Ratio 0.06 0.90

95% Queue Length, Q₉₅ (veh) 0.2 4.7

Control Delay (s/veh) 12.1 169.6

Level of Service (LOS) B F

Approach Delay (s/veh) 1.8 169.6

Approach LOS F
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CITY: Sturbridge DATE: 10/16/18 DAY OF WEEK:  Tuesday
INTERSECTION:  Route 20 / Cedar Street

1998
1081

5.41%

ALL VEHICLES:

TOTAL 1998 100.0% TRUCKS:

PERCENT TRUCKS:

7:45 - 8:45 AMRoute 20 EB 1000 50.1%

36.0%

VEHICLES COUNTEDCedar St SB 278 13.9%

PHF = .87Route 20 WB 720

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

N 
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CITY: Sturbridge DATE: 10/16/18 DAY OF WEEK:  Tuesday
INTERSECTION:  Route 20 / Cedar Street

2387
32

1.34%

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

4:45 - 5:45 PMRoute 20 EB 730 30.6%

PHF = .96Route 20 WB 1464 61.3%

VEHICLES COUNTEDCedar St SB 193 8.1%
ALL VEHICLES:

TOTAL 2387 100.0% TRUCKS:

PERCENT TRUCKS:
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 10/16/2018
LOCATION: Route 20 / Cedar Street DAY OF WEEK: Tuesday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: DC

 

Time Route 20  EB Route 20  WB Cedar St  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 9 108 0 4 0 96 11 12 24 0 9 0 257
7:15 - 7:30 10 246 0 21 0 141 33 4 43 0 7 1 480
7:30 - 7:45 13 278 0 22 0 140 13 9 48 0 7 0 499
7:45 - 8:00 13 262 0 13 0 146 19 8 36 0 9 2 485 1721
8:00 - 8:15 21 214 0 10 0 150 29 17 37 0 3 1 454 1918
8:15 - 8:30 47 184 0 14 0 106 59 10 67 0 14 1 477 1915
8:30 - 8:45 20 239 0 12 0 160 38 16 85 0 27 4 569 1985
8:45 - 9:00 9 211 0 19 0 137 21 13 50 0 6 2 434 1934
TOTAL 142 1742 0 115 0 1076 223 89 0 0 0 0 390 0 82 11 3655

EBPct 50.4 WBPct 35.6 NBPct 0.0 SBPct 14.0

Peak Sums: 101 899 0 49 0 562 145 51 0 0 0 0 225 0 53 8 1985

Total Trucks 108 TrkPct 5.44 PHF 0.87
 

Time Route 20  EB Route 20  WB Cedar St  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 7 126 0 3 0 213 37 12 35 0 16 1 434
4:15 - 4:30 18 112 0 4 0 284 47 4 36 0 8 2 505
4:30 - 4:45 7 150 0 8 0 211 45 7 25 0 11 2 449
4:45 - 5:00 9 159 0 4 0 299 53 3 31 0 3 0 554 1942
5:00 - 5:15 5 189 0 3 0 301 45 5 40 0 11 1 591 2099
5:15 - 5:30 15 171 0 2 0 315 63 3 37 0 13 0 614 2208
5:30 - 5:45 22 160 0 4 0 301 60 5 44 0 14 2 601 2360
5:45 - 6:00 15 171 0 7 0 265 36 1 22 0 10 0 519 2325
TOTAL 98 1238 0 35 0 2189 386 40 0 0 0 0 270 0 86 8 4267

EBPct 30.9 WBPct 60.9 NBPct 0.0 SBPct 8.2

Peak Sums: 51 679 0 13 0 1216 221 16 0 0 0 0 152 0 41 3 2360

Total Trucks 32 TrkPct 1.36 PHF 0.96
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 18, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.87

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Cedar St File Name 18_Route 20 & Cedar St_AM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 101 899 13 562 145 225 53

Signal Information

Green
Yellow
Red

0.0 41.0 11.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 64.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 4

Case Number 0.0 14.0 8.3 9.0

Phase Duration, s 0.0 47.0 47.0 17.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 0.0 3.2 3.2 3.2

Queue Clearance Time ( g s ), s 14.7 9.5 10.9

Green Extension Time ( g e ), s 0.0 5.2 4.8 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.05 0.18 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 1 6 16 7 14

Adjusted Flow Rate ( v ), veh/h 534 615 436 379 259 61

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1462 1728 1779 1548 1795 1586

Queue Service Time ( g s ), s 4.0 12.7 0.0 7.5 8.9 2.1

Cycle Queue Clearance Time ( g c ), s 9.1 12.7 7.2 7.5 8.9 2.1

Green Ratio ( g/C ) 0.64 0.64 0.64 0.64 0.17 0.17

Capacity ( c ), veh/h 1005 1107 1198 992 309 273

Volume-to-Capacity Ratio ( X ) 0.532 0.555 0.364 0.382 0.838 0.223

Back of Queue ( Q ), ft/ln ( 50 th percentile) 62.5 84.2 47.8 42 125.4 18.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 2.5 3.2 1.9 1.7 5.0 0.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.32 0.42 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 5.8 6.4 5.4 5.5 25.6 22.8

Incremental Delay ( d 2 ), s/veh 0.3 0.4 0.1 0.1 17.2 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 6.1 6.8 5.5 5.6 42.8 23.0

Level of Service (LOS) A A A A D C

Approach Delay, s/veh / LOS 6.5 A 5.5 A 0.0 39.0 D

Intersection Delay, s/veh / LOS 10.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.66 A 1.63 B 2.15 B 2.14 B

Bicycle LOS Score / LOS 1.44 A 1.16 A F

Copyright © 2018 University of Florida, All Rights Reserved. HCS™ Streets Version 7.7 Generated: 12/18/2018 10:05:24 AM
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 18, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:45 - 5:45 PM PHF 0.96

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:45

Intersection Route 20/Cedar St File Name 18_Route 20 & Cedar St_PM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 51 807 27 1216 221 187 41

Signal Information

Green
Yellow
Red

0.0 47.0 12.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 71.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 4

Case Number 0.0 14.0 8.3 9.0

Phase Duration, s 0.0 53.0 53.0 18.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 0.0 3.2 3.2 3.2

Queue Clearance Time ( g s ), s 21.9 20.9 9.2

Green Extension Time ( g e ), s 0.0 7.3 6.4 0.1

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.17 0.35 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 1 6 16 7 14

Adjusted Flow Rate ( v ), veh/h 402 492 801 716 195 43

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1283 1785 1830 1625 1795 1598

Queue Service Time ( g s ), s 4.0 9.1 0.0 18.9 7.2 1.6

Cycle Queue Clearance Time ( g c ), s 19.9 9.1 17.7 18.9 7.2 1.6

Green Ratio ( g/C ) 0.66 0.66 0.66 0.66 0.17 0.17

Capacity ( c ), veh/h 907 1181 1264 1076 303 270

Volume-to-Capacity Ratio ( X ) 0.443 0.416 0.634 0.665 0.642 0.158

Back of Queue ( Q ), ft/ln ( 50 th percentile) 45.4 61.3 131.6 123.8 80.6 14.9

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.8 2.4 5.3 5.0 3.2 0.6

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.23 0.31 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 5.5 5.6 7.1 7.2 27.5 25.2

Incremental Delay ( d 2 ), s/veh 0.1 0.1 0.8 1.3 3.6 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 5.6 5.7 7.9 8.5 31.0 25.3

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 5.7 A 8.2 A 0.0 30.0 C

Intersection Delay, s/veh / LOS 9.3 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.66 A 1.63 B 2.15 B 2.14 B

Bicycle LOS Score / LOS 1.22 A 1.74 B F
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 18, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.87

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Cedar St File Name 18_Route 20 & Cedar St_AM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 106 945 14 591 152 237 56

Signal Information

Green
Yellow
Red

0.0 41.0 11.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 64.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 4

Case Number 0.0 14.0 8.3 9.0

Phase Duration, s 0.0 47.0 47.0 17.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 0.0 3.3 3.3 3.2

Queue Clearance Time ( g s ), s 15.8 10.0 11.5

Green Extension Time ( g e ), s 0.0 5.7 5.1 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.08 0.23 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 1 6 16 7 14

Adjusted Flow Rate ( v ), veh/h 559 649 458 400 272 64

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1422 1728 1772 1549 1795 1586

Queue Service Time ( g s ), s 4.0 13.8 0.0 8.0 9.5 2.2

Cycle Queue Clearance Time ( g c ), s 9.7 13.8 7.7 8.0 9.5 2.2

Green Ratio ( g/C ) 0.64 0.64 0.64 0.64 0.17 0.17

Capacity ( c ), veh/h 980 1107 1194 992 309 273

Volume-to-Capacity Ratio ( X ) 0.571 0.586 0.384 0.403 0.883 0.236

Back of Queue ( Q ), ft/ln ( 50 th percentile) 67.9 92.5 50.9 45.1 145.1 19.9

Back of Queue ( Q ), veh/ln ( 50 th percentile) 2.7 3.6 2.0 1.8 5.8 0.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.35 0.46 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 6.1 6.6 5.5 5.6 25.9 22.9

Incremental Delay ( d 2 ), s/veh 0.5 0.5 0.1 0.1 23.8 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 6.6 7.2 5.6 5.7 49.6 23.0

Level of Service (LOS) A A A A D C

Approach Delay, s/veh / LOS 6.9 A 5.6 A 0.0 44.5 D

Intersection Delay, s/veh / LOS 11.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.66 A 1.63 B 2.15 B 2.14 B

Bicycle LOS Score / LOS 1.48 A 1.20 A F
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 18, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:45 - 5:45 PM PHF 0.96

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:45

Intersection Route 20/Cedar St File Name 18_Route 20 & Cedar St_PM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 54 848 28 1278 232 197 43

Signal Information

Green
Yellow
Red

0.0 47.0 12.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 71.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 4

Case Number 0.0 14.0 8.3 9.0

Phase Duration, s 0.0 53.0 53.0 18.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 0.0 3.3 3.3 3.2

Queue Clearance Time ( g s ), s 25.1 22.8 9.6

Green Extension Time ( g e ), s 0.0 7.8 6.5 0.1

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.26 0.46 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 1 6 16 7 14

Adjusted Flow Rate ( v ), veh/h 415 524 840 753 205 45

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1191 1785 1826 1625 1795 1598

Queue Service Time ( g s ), s 4.0 10.0 0.0 20.8 7.6 1.7

Cycle Queue Clearance Time ( g c ), s 23.1 10.0 19.3 20.8 7.6 1.7

Green Ratio ( g/C ) 0.66 0.66 0.66 0.66 0.17 0.17

Capacity ( c ), veh/h 846 1181 1261 1076 303 270

Volume-to-Capacity Ratio ( X ) 0.491 0.444 0.666 0.701 0.676 0.166

Back of Queue ( Q ), ft/ln ( 50 th percentile) 47.4 67.2 144.9 138.5 87.7 15.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.9 2.7 5.8 5.5 3.5 0.6

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.24 0.34 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 5.9 5.7 7.3 7.6 27.7 25.2

Incremental Delay ( d 2 ), s/veh 0.2 0.1 1.1 1.7 4.8 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 6.0 5.8 8.4 9.3 32.5 25.3

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 5.9 A 8.8 A 0.0 31.2 C

Intersection Delay, s/veh / LOS 9.9 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.66 A 1.63 B 2.15 B 2.14 B

Bicycle LOS Score / LOS 1.26 A 1.80 B F
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CITY: DATE: 10/18/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Stallion Hill Road

1979
92

4.65%

Route 20 EB

Route 20 WB

Stallion Hill Rd NB

Jughandle SB ALL VEHICLES:121 6.1%

VEHICLES COUNTED
159 8.0%

PHF = .91

TOTAL 1979 100.0% TRUCKS:

PERCENT TRUCKS:

536 27.1%

7:00 - 8:00 AM1163 58.8%

CMRPC

INTERSECTION TURNING MOVEMENT COUNT

STREET
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Thursday

PERCENT
TIME OF COUNT

VOLUMES OF FLOW
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CITY: DATE: 10/18/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Stallion Hill Road

2859
68

2.38%TOTAL 2859 100.0% TRUCKS:

PERCENT TRUCKS:

Jughandle SB 390 13.6% ALL VEHICLES:

Stallion Hill Rd NB 198 6.9%
VEHICLES COUNTED

Route 20 WB 1220 42.7% PHF = .95

OF FLOW

Route 20 EB 1051 36.8% 4:30 - 5:30 PM

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES

Thursday

CMRPC

INTERSECTION TURNING MOVEMENT COUNT
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 10/18/2018
LOCATION: Route 20 / Stallion Hill Road DAY OF WEEK: Thursday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: PP

 

Time Route 20  EB Route 20  WB Stallion Hill Rd  NB Jughandle  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 0 245 14 4 0 168 0 12 24 0 17 0 17 11 0 1 496
7:15 - 7:30 0 271 13 15 0 126 0 3 26 0 17 2 10 14 0 1 477
7:30 - 7:45 0 286 13 19 0 111 0 4 12 0 18 0 4 18 0 1 462
7:45 - 8:00 0 301 20 9 0 131 0 12 21 0 24 5 17 30 0 4 544 1979
8:00 - 8:15 0 243 20 10 0 124 0 12 21 0 50 3 7 27 0 2 492 1975
8:15 - 8:30 0 246 14 7 0 150 0 15 15 0 13 2 9 15 0 0 462 1960
8:30 - 8:45 0 234 30 13 0 135 0 13 22 0 24 1 26 19 0 18 490 1988
8:45 - 9:00 0 230 13 12 0 121 0 5 21 0 15 1 21 17 0 2 438 1882
TOTAL 0 2056 137 89 0 1066 0 76 162 0 178 14 111 151 0 29 3861

EBPct 58.8 WBPct 27.1 NBPct 8.0 SBPct 6.1

Peak Sums: 0 1103 60 47 0 536 0 31 83 0 76 7 48 73 0 7 1979

Total Trucks 92 TrkPct 4.65 PHF 0.91
 

Time Route 20  EB Route 20  WB Stallion Hill Rd  NB Jughandle  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 0 210 19 2 0 316 0 6 25 0 25 0 38 28 0 0 661
4:15 - 4:30 0 200 19 8 0 300 0 11 24 0 36 3 34 31 0 1 644
4:30 - 4:45 0 265 20 12 0 297 0 3 29 0 19 1 35 38 0 1 703
4:45 - 5:00 0 211 29 3 0 291 0 9 31 0 13 1 48 50 0 0 673 2681
5:00 - 5:15 0 236 36 7 0 317 0 8 23 0 24 0 68 49 0 2 753 2773
5:15 - 5:30 0 227 27 8 0 315 0 7 27 0 32 2 51 51 0 4 730 2859
5:30 - 5:45 0 181 31 2 0 316 0 2 17 0 13 1 33 40 0 0 631 2787
5:45 - 6:00 0 187 24 4 0 298 0 2 13 0 14 0 39 31 0 1 606 2720
TOTAL 0 1717 205 46 0 2450 0 48 189 0 176 8 346 318 0 9 5401

EBPct 36.8 WBPct 42.7 NBPct 6.9 SBPct 13.6

Peak Sums: 0 939 112 30 0 1220 0 27 110 0 88 4 202 188 0 7 2859

Total Trucks 68 TrkPct 2.38 PHF 0.95
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 19, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:00 - 8:00 AM PHF 0.91

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:00

Intersection Route 20/Stallion Hill Rd File Name 18_Route 20 & Stallion Hill Rd_AM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 1103 60 602 93 0 76 48 73

Signal Information

Green
Yellow
Red

34.0 12.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 58.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 8.0 8.0 8.0 6.0

Phase Duration, s 40.0 40.0 18.0 18.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.0 3.2 3.2

Queue Clearance Time ( g s ), s 15.1 7.6 8.2 10.3

Green Extension Time ( g e ), s 4.6 4.8 0.2 0.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.08 0.03 0.61 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 12 6 3 8 18 7 4

Adjusted Flow Rate ( v ), veh/h 643 632 662 153 53 80

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1826 1794 1738 1373 1362 1885

Queue Service Time ( g s ), s 13.0 13.1 5.6 4.2 2.1 2.0

Cycle Queue Clearance Time ( g c ), s 13.0 13.1 5.6 6.2 8.3 2.0

Green Ratio ( g/C ) 0.59 0.59 0.59 0.21 0.21 0.21

Capacity ( c ), veh/h 1070 1051 2038 388 260 390

Volume-to-Capacity Ratio ( X ) 0.600 0.601 0.325 0.394 0.203 0.206

Back of Queue ( Q ), ft/ln ( 50 th percentile) 96.6 91.5 38 42.9 16 20.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 3.7 3.7 1.5 1.7 0.6 0.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 7.7 7.7 6.1 20.9 24.5 19.1

Incremental Delay ( d 2 ), s/veh 0.7 0.7 0.0 0.2 0.1 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 8.3 8.4 6.2 21.1 24.6 19.1

Level of Service (LOS) A A A C C B

Approach Delay, s/veh / LOS 8.3 A 6.2 A 21.1 C 21.3 C

Intersection Delay, s/veh / LOS 9.3 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.68 B 1.86 B 2.10 B 2.11 B

Bicycle LOS Score / LOS 1.54 B 1.03 A 0.74 A 0.71 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 19, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.95

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Stallion Hill Rd File Name 18_Route 20 & Stallion Hill Rd_PM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 939 112 1310 124 0 88 202 188

Signal Information

Green
Yellow
Red

27.0 15.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 54.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 8.0 8.0 8.0 6.0

Phase Duration, s 33.0 33.0 21.0 21.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.0 3.2 3.2

Queue Clearance Time ( g s ), s 13.6 19.1 12.3 17.0

Green Extension Time ( g e ), s 5.9 4.4 0.5 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.35 0.61 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 12 6 3 8 18 7 4

Adjusted Flow Rate ( v ), veh/h 562 541 1379 192 213 198

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1870 1802 1781 1054 1352 1885

Queue Service Time ( g s ), s 11.6 11.6 17.1 5.7 4.7 4.6

Cycle Queue Clearance Time ( g c ), s 11.6 11.6 17.1 10.3 15.0 4.6

Green Ratio ( g/C ) 0.50 0.50 0.50 0.28 0.28 0.28

Capacity ( c ), veh/h 935 901 1781 405 251 524

Volume-to-Capacity Ratio ( X ) 0.601 0.601 0.774 0.473 0.846 0.378

Back of Queue ( Q ), ft/ln ( 50 th percentile) 94.2 89.6 137.5 49.5 101.4 43.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 3.7 3.6 5.4 2.0 4.0 1.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 9.6 9.7 11.0 18.7 25.7 15.7

Incremental Delay ( d 2 ), s/veh 0.8 0.8 2.0 0.3 21.5 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 10.4 10.4 13.0 19.0 47.2 15.9

Level of Service (LOS) B B B B D B

Approach Delay, s/veh / LOS 10.4 B 13.0 B 19.0 B 32.1 C

Intersection Delay, s/veh / LOS 15.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.69 B 1.87 B 2.09 B 2.10 B

Bicycle LOS Score / LOS 1.40 A 1.63 B 0.80 A 1.16 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 19, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:00 - 8:00 AM PHF 0.91

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:00

Intersection Route 20/Stallion Hill Rd File Name 18_Route 20 & Stallion Hill Rd_AM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 1159 63 633 98 0 80 50 77

Signal Information

Green
Yellow
Red

34.0 12.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 58.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 8.0 8.0 8.0 6.0

Phase Duration, s 40.0 40.0 18.0 18.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.0 3.2 3.2

Queue Clearance Time ( g s ), s 16.1 8.0 8.7 10.9

Green Extension Time ( g e ), s 4.8 5.2 0.2 0.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.12 0.04 0.93 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 12 6 3 8 18 7 4

Adjusted Flow Rate ( v ), veh/h 675 665 696 163 55 85

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1826 1794 1738 1361 1357 1885

Queue Service Time ( g s ), s 14.1 14.1 6.0 4.5 2.2 2.2

Cycle Queue Clearance Time ( g c ), s 14.1 14.1 6.0 6.7 8.9 2.2

Green Ratio ( g/C ) 0.59 0.59 0.59 0.21 0.21 0.21

Capacity ( c ), veh/h 1070 1051 2038 385 248 390

Volume-to-Capacity Ratio ( X ) 0.631 0.632 0.341 0.423 0.222 0.217

Back of Queue ( Q ), ft/ln ( 50 th percentile) 106 100.6 40.5 46 16.9 21.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.1 4.0 1.6 1.8 0.7 0.9

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 7.9 7.9 6.2 21.1 25.0 19.1

Incremental Delay ( d 2 ), s/veh 0.9 0.9 0.0 0.3 0.2 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 8.8 8.8 6.2 21.4 25.1 19.2

Level of Service (LOS) A A A C C B

Approach Delay, s/veh / LOS 8.8 A 6.2 A 21.4 C 21.5 C

Intersection Delay, s/veh / LOS 9.7 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.68 B 1.86 B 2.10 B 2.11 B

Bicycle LOS Score / LOS 1.59 B 1.06 A 0.76 A 0.72 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Oct 19, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.95

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Stallion Hill Rd File Name 18_Route 20 & Stallion Hill Rd_PM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 987 118 1377 130 0 93 212 198

Signal Information

Green
Yellow
Red

27.0 15.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 54.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4

Case Number 8.0 8.0 8.0 6.0

Phase Duration, s 33.0 33.0 21.0 21.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.0 3.2 3.2

Queue Clearance Time ( g s ), s 14.5 20.5 13.1 17.0

Green Extension Time ( g e ), s 6.1 4.0 0.4 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.43 0.74 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 12 6 3 8 18 7 4

Adjusted Flow Rate ( v ), veh/h 590 570 1449 203 223 208

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1870 1801 1781 1029 1346 1885

Queue Service Time ( g s ), s 12.4 12.5 18.5 6.2 3.9 4.8

Cycle Queue Clearance Time ( g c ), s 12.4 12.5 18.5 11.1 15.0 4.8

Green Ratio ( g/C ) 0.50 0.50 0.50 0.28 0.28 0.28

Capacity ( c ), veh/h 935 901 1781 397 231 524

Volume-to-Capacity Ratio ( X ) 0.631 0.632 0.814 0.511 0.967 0.398

Back of Queue ( Q ), ft/ln ( 50 th percentile) 102.8 98.3 153.7 53.9 146.6 46.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.0 3.9 6.1 2.1 5.8 1.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 9.9 9.9 11.4 19.1 26.1 15.8

Incremental Delay ( d 2 ), s/veh 1.1 1.1 2.8 0.5 49.5 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 10.9 11.0 14.2 19.6 75.6 16.0

Level of Service (LOS) B B B B E B

Approach Delay, s/veh / LOS 10.9 B 14.2 B 19.6 B 46.8 D

Intersection Delay, s/veh / LOS 17.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.69 B 1.87 B 2.09 B 2.10 B

Bicycle LOS Score / LOS 1.44 A 1.68 B 0.82 A 1.20 A
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CITY: DATE: 11/8/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Route 131 / Fairground Road

2605
140

5.37%

Route 20 EB

Route 20 WB

Route 131 NB

Fairgrounds Rd SB ALL VEHICLES:22 0.8%

VEHICLES COUNTED
538 20.7%

PHF = .91

TOTAL 2605 100.0% TRUCKS:

PERCENT TRUCKS:

885 34.0%

7:45 - 8:45 AM1160 44.5%

CMRPC

INTERSECTION TURNING MOVEMENT COUNT
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CITY: DATE: 11/8/18 DAY OF WEEK:

INTERSECTION:  Route 20 / Route 131 / Fairground Road

3543
56

1.58%TOTAL 3543 100.0% TRUCKS:

PERCENT TRUCKS:

Fairgrounds Rd SB 27 0.7% ALL VEHICLES:

Route 131 NB 720 20.3%
VEHICLES COUNTED

Route 20 WB 1749 49.4% PHF = .94

OF FLOW

Route 20 EB 1047 29.6% 4:30 - 5:30 PM

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES

Thursday

CMRPC

INTERSECTION TURNING MOVEMENT COUNT
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 11/8/2018
LOCATION: Route 20 / Fairground Road DAY OF WEEK: Thursday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: PP/KK

 

Time Route 20  EB Route 20  WB Fairgrounds Rd  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 3 192 76 12 0 193 1 17 1 0 2 0 468
7:15 - 7:30 1 190 85 9 0 156 1 13 4 0 0 0 437
7:30 - 7:45 2 159 113 13 0 131 1 11 1 0 1 0 408
7:45 - 8:00 5 190 123 15 0 185 3 9 2 1 3 0 512 1825
8:00 - 8:15 2 188 96 10 0 137 6 9 0 0 1 0 430 1787
8:15 - 8:30 6 166 101 12 0 198 1 17 4 0 3 1 479 1829
8:30 - 8:45 1 155 127 25 0 154 6 10 3 4 1 0 451 1872
8:45 - 9:00 2 172 106 14 0 167 4 10 3 0 2 0 456 1816
TOTAL 22 1412 827 110 0 1321 23 96 0 0 0 0 18 5 13 1 3641

EBPct 62.0 WBPct 36.9 NBPct 0.0 SBPct 1.2

Peak Sums: 14 699 447 62 0 674 16 45 0 0 0 0 9 5 8 1 1872

Total Trucks 108 TrkPct 5.77 PHF 0.91
 

Time Route 20  EB Route 20  WB Fairgrounds Rd  SB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 3 144 115 7 0 319 14 11 5 0 2 0 602
4:15 - 4:30 4 142 100 4 0 332 10 10 4 2 3 0 597
4:30 - 4:45 2 158 108 5 0 346 8 7 2 1 2 0 627
4:45 - 5:00 3 155 112 6 0 355 10 6 3 2 4 0 644 2470
5:00 - 5:15 4 170 118 7 0 351 13 6 4 4 2 0 666 2534
5:15 - 5:30 7 118 92 5 0 405 8 3 0 1 2 0 633 2570
5:30 - 5:45 6 96 82 3 0 307 4 2 4 0 5 0 504 2447
5:45 - 6:00 1 125 72 2 0 302 14 4 2 1 3 0 520 2323
TOTAL 30 1108 799 39 0 2717 81 49 0 0 0 0 24 11 23 0 4793

EBPct 40.7 WBPct 58.2 NBPct 0.0 SBPct 1.1

Peak Sums: 16 601 430 23 0 1457 39 22 0 0 0 0 9 8 10 0 2570

Total Trucks 45 TrkPct 1.75 PHF 0.96
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TURNING MOVEMENT COUNT WORKSHEET CMRPC

MUNICIPALITY: Town of Sturbridge DATE: 11/8/2018
LOCATION: Route 20 / Route 131 DAY OF WEEK: Thursday
WEATHER: AM:  Clear   PM:  Clear TECHNICIAN: PP/KK

 

Time Route 20  EB Route 20  WB Route 131  NB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

7:00 - 7:15 0 192 0 12 33 193 0 18 110 0 46 10 574
7:15 - 7:30 0 190 0 9 22 156 0 18 69 0 60 7 497
7:30 - 7:45 0 159 0 13 40 131 0 16 52 0 49 7 431
7:45 - 8:00 0 190 0 15 61 185 0 12 86 0 55 5 577 2079
8:00 - 8:15 0 188 0 10 42 137 0 14 58 0 50 12 475 1980
8:15 - 8:30 0 166 0 12 50 198 0 23 87 0 70 7 571 2054
8:30 - 8:45 0 155 0 25 42 154 0 15 77 0 55 8 483 2106
8:45 - 9:00 0 172 0 14 43 167 0 15 74 0 49 8 505 2034
TOTAL 0 1412 0 110 333 1321 0 131 613 0 434 64 0 0 0 0 4113

EBPct 33.2 WBPct 41.3 NBPct 25.5 SBPct 0.0

Peak Sums: 0 699 0 62 195 674 0 64 308 0 230 32 0 0 0 0 2106

Total Trucks 158 TrkPct 7.50 PHF 0.91
 

Time Route 20  EB Route 20  WB Route 131  NB Total Peak
Period L S R HV L S R HV L S R HV L S R HV

4:00 - 4:15 0 144 0 7 54 319 0 13 137 0 47 7 701
4:15 - 4:30 0 142 0 4 47 332 0 12 130 0 56 3 707
4:30 - 4:45 0 158 0 5 69 346 0 11 130 0 47 2 750
4:45 - 5:00 0 155 0 6 77 355 0 7 108 0 63 3 758 2916
5:00 - 5:15 0 170 0 7 52 351 0 6 156 0 64 4 793 3008
5:15 - 5:30 0 118 0 5 55 405 0 4 108 0 44 2 730 3031
5:30 - 5:45 0 96 0 3 69 307 0 4 105 0 38 3 615 2896
5:45 - 6:00 0 125 0 2 69 302 0 5 115 0 68 7 679 2817
TOTAL 0 1108 0 39 492 2717 0 62 989 0 427 31 0 0 0 0 5733

EBPct 19.8 WBPct 56.4 NBPct 23.8 SBPct 0.0

Peak Sums: 0 601 0 23 253 1457 0 28 502 0 218 11 0 0 0 0 3031

Total Trucks 62 TrkPct 2.05 PHF 0.96
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.92

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Fairground Rd File Name 18_Route 20 & Fairground Rd_AM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 14 699 447 674 16 9 5 8

Signal Information

Green
Yellow
Red

32.0 4.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 48.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 4

Case Number 8.0 8.0 11.0

Phase Duration, s 38.0 38.0 10.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.1 3.1 3.2

Queue Clearance Time ( g s ), s 12.3 6.1 2.4

Green Extension Time ( g e ), s 4.7 4.9 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.11 0.05 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 6 16 7 4 14

Adjusted Flow Rate ( v ), veh/h 699 562 375 373 15 8

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1807 1438 1826 1813 1841 1593

Queue Service Time ( g s ), s 0.0 10.3 4.1 4.1 0.4 0.2

Cycle Queue Clearance Time ( g c ), s 9.9 10.3 4.1 4.1 0.4 0.2

Green Ratio ( g/C ) 0.67 0.67 0.67 0.67 0.08 0.08

Capacity ( c ), veh/h 1281 958 1217 1208 153 133

Volume-to-Capacity Ratio ( X ) 0.546 0.586 0.308 0.308 0.099 0.057

Back of Queue ( Q ), ft/ln ( 50 th percentile) 39.9 34.6 16.7 16 3.6 1.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.6 1.4 0.6 0.6 0.1 0.1

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.02

Uniform Delay ( d 1 ), s/veh 4.3 4.4 3.4 3.4 20.3 20.3

Incremental Delay ( d 2 ), s/veh 0.3 0.6 0.1 0.1 0.1 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 4.6 5.0 3.4 3.4 20.4 20.3

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 4.8 A 3.4 A 0.0 20.4 C

Intersection Delay, s/veh / LOS 4.5 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.32 A 1.61 B 2.13 B 2.13 B

Bicycle LOS Score / LOS 1.53 B 1.10 A 0.53 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.94

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Fairground Rd File Name 18_Route 20 & Fairground Rd_PM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 18 636 455 1567 39 9 8 13

Signal Information

Green
Yellow
Red

46.0 4.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 62.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 4

Case Number 8.0 8.0 11.0

Phase Duration, s 52.0 52.0 10.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.1 3.1 3.2

Queue Clearance Time ( g s ), s 11.2 15.5 2.6

Green Extension Time ( g e ), s 9.7 9.5 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.16 0.20 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 6 16 7 4 14

Adjusted Flow Rate ( v ), veh/h 645 534 853 850 18 13

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1773 1463 1870 1856 1851 1595

Queue Service Time ( g s ), s 0.0 9.2 13.5 13.5 0.6 0.5

Cycle Queue Clearance Time ( g c ), s 8.4 9.2 13.5 13.5 0.6 0.5

Green Ratio ( g/C ) 0.74 0.74 0.74 0.74 0.06 0.06

Capacity ( c ), veh/h 1375 1086 1388 1377 119 103

Volume-to-Capacity Ratio ( X ) 0.469 0.492 0.615 0.617 0.151 0.124

Back of Queue ( Q ), ft/ln ( 50 th percentile) 33.6 28.8 58.8 57.9 6.1 4.3

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.3 1.2 2.3 2.3 0.2 0.2

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.04

Uniform Delay ( d 1 ), s/veh 3.2 3.3 3.8 3.8 27.4 27.3

Incremental Delay ( d 2 ), s/veh 0.1 0.1 0.6 0.6 0.2 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 3.2 3.4 4.4 4.4 27.6 27.5

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 3.3 A 4.4 A 0.0 27.6 C

Intersection Delay, s/veh / LOS 4.2 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.31 A 1.60 B 2.14 B 2.13 B

Bicycle LOS Score / LOS 1.46 A 1.89 B 0.54 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.91

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Route 131 File Name 18_Route 20 & Route 131_AM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 708 195 382 308 0 230

Signal Information

Green
Yellow
Red

13.0 19.0 15.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 65.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8

Case Number 8.3 2.0 4.0 10.0

Phase Duration, s 25.0 19.0 44.0 21.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.2

Queue Clearance Time ( g s ), s 15.3 9.3 5.7 13.7

Green Extension Time ( g e ), s 1.4 0.1 2.7 0.2

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.79 0.58 0.03 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 1 6 3 8 18

Adjusted Flow Rate ( v ), veh/h 778 214 420 338 226

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1738 1739 1738 1781 1585

Queue Service Time ( g s ), s 13.3 7.3 3.7 11.7 8.3

Cycle Queue Clearance Time ( g c ), s 13.3 7.3 3.7 11.7 8.3

Green Ratio ( g/C ) 0.29 0.20 0.58 0.23 0.23

Capacity ( c ), veh/h 1016 348 2032 411 366

Volume-to-Capacity Ratio ( X ) 0.766 0.616 0.207 0.823 0.619

Back of Queue ( Q ), ft/ln ( 50 th percentile) 137.6 78 27.4 149.1 78.3

Back of Queue ( Q ), veh/ln ( 50 th percentile) 5.3 3.0 1.1 5.9 3.1

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.23 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 21.0 23.7 6.4 23.7 22.4

Incremental Delay ( d 2 ), s/veh 3.2 2.4 0.0 12.0 2.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 24.2 26.1 6.4 35.7 24.8

Level of Service (LOS) C C A D C

Approach Delay, s/veh / LOS 24.2 C 13.1 B 31.3 C 0.0

Intersection Delay, s/veh / LOS 22.7 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.94 B 1.35 A 2.30 B 2.13 B

Bicycle LOS Score / LOS 1.13 A 1.01 A 1.42 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.94

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Route 131 File Name 18_Route 20 & Route 131_PM-Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 645 253 1059 537 0 218

Signal Information

Green
Yellow
Red

18.0 30.0 21.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 87.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8

Case Number 8.3 2.0 4.0 10.0

Phase Duration, s 36.0 24.0 60.0 27.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.2

Queue Clearance Time ( g s ), s 15.6 14.3 17.3 23.0

Green Extension Time ( g e ), s 4.5 0.2 4.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.12 0.60 0.23 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 1 6 3 8 18

Adjusted Flow Rate ( v ), veh/h 686 269 1127 571 205

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1781 1781 1781 1795 1598

Queue Service Time ( g s ), s 13.6 12.3 15.3 21.0 9.7

Cycle Queue Clearance Time ( g c ), s 13.6 12.3 15.3 21.0 9.7

Green Ratio ( g/C ) 0.34 0.21 0.62 0.24 0.24

Capacity ( c ), veh/h 1228 369 2210 433 386

Volume-to-Capacity Ratio ( X ) 0.559 0.730 0.510 1.318 0.532

Back of Queue ( Q ), ft/ln ( 50 th percentile) 138.8 145.6 127.8 700.5 92.3

Back of Queue ( Q ), veh/ln ( 50 th percentile) 5.5 5.7 5.0 27.8 3.7

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.42 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 23.1 32.2 9.2 33.0 28.7

Incremental Delay ( d 2 ), s/veh 0.3 6.3 0.1 158.7 0.7

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 23.5 38.6 9.2 191.7 29.5

Level of Service (LOS) C D A F C

Approach Delay, s/veh / LOS 23.5 C 14.9 B 148.8 F 0.0

Intersection Delay, s/veh / LOS 53.3 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.95 B 1.35 A 2.31 B 2.14 B

Bicycle LOS Score / LOS 1.05 A 1.64 B 1.77 B
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.92

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Fairground Rd File Name 18_Route 20 & Fairground Rd_AM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 15 735 470 708 17 9 5 8

Signal Information

Green
Yellow
Red

32.0 4.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 48.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 4

Case Number 8.0 8.0 11.0

Phase Duration, s 38.0 38.0 10.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.1 3.1 3.2

Queue Clearance Time ( g s ), s 13.2 6.4 2.4

Green Extension Time ( g e ), s 5.1 5.3 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.15 0.07 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 6 16 7 4 14

Adjusted Flow Rate ( v ), veh/h 733 593 394 392 15 8

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1805 1439 1826 1812 1841 1593

Queue Service Time ( g s ), s 0.0 11.2 4.4 4.4 0.4 0.2

Cycle Queue Clearance Time ( g c ), s 10.7 11.2 4.4 4.4 0.4 0.2

Green Ratio ( g/C ) 0.67 0.67 0.67 0.67 0.08 0.08

Capacity ( c ), veh/h 1280 959 1217 1208 153 133

Volume-to-Capacity Ratio ( X ) 0.573 0.618 0.324 0.324 0.099 0.057

Back of Queue ( Q ), ft/ln ( 50 th percentile) 44.3 39.4 17.9 17.1 3.6 1.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.8 1.6 0.7 0.7 0.1 0.1

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.02

Uniform Delay ( d 1 ), s/veh 4.5 4.5 3.4 3.4 20.3 20.3

Incremental Delay ( d 2 ), s/veh 0.4 0.9 0.1 0.1 0.1 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 4.9 5.4 3.5 3.5 20.4 20.3

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 5.1 A 3.5 A 0.0 20.4 C

Intersection Delay, s/veh / LOS 4.7 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.32 A 1.61 B 2.13 B 2.13 B

Bicycle LOS Score / LOS 1.58 B 1.14 A 0.53 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.94

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Fairground Rd File Name 18_Route 20 & Fairground Rd_PM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 19 669 478 1647 41 9 8 14

Signal Information

Green
Yellow
Red

46.0 4.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 62.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 4

Case Number 8.0 8.0 11.0

Phase Duration, s 52.0 52.0 10.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.2 3.2 3.2

Queue Clearance Time ( g s ), s 12.0 16.9 2.6

Green Extension Time ( g e ), s 10.8 10.4 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.21 0.27 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 6 16 7 4 14

Adjusted Flow Rate ( v ), veh/h 675 565 896 894 18 14

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1760 1465 1870 1856 1851 1595

Queue Service Time ( g s ), s 0.0 10.0 14.8 14.9 0.6 0.5

Cycle Queue Clearance Time ( g c ), s 9.0 10.0 14.8 14.9 0.6 0.5

Green Ratio ( g/C ) 0.74 0.74 0.74 0.74 0.06 0.06

Capacity ( c ), veh/h 1366 1087 1388 1377 119 103

Volume-to-Capacity Ratio ( X ) 0.495 0.520 0.646 0.649 0.151 0.134

Back of Queue ( Q ), ft/ln ( 50 th percentile) 36.2 32.2 66.2 65.3 6.1 4.7

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.4 1.3 2.6 2.6 0.2 0.2

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.04

Uniform Delay ( d 1 ), s/veh 3.2 3.4 4.0 4.0 27.4 27.4

Incremental Delay ( d 2 ), s/veh 0.1 0.2 0.8 0.9 0.2 0.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 3.3 3.6 4.8 4.8 27.6 27.6

Level of Service (LOS) A A A A C C

Approach Delay, s/veh / LOS 3.4 A 4.8 A 0.0 27.6 C

Intersection Delay, s/veh / LOS 4.5 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.31 A 1.60 B 2.14 B 2.13 B

Bicycle LOS Score / LOS 1.51 B 1.96 B 0.54 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 7:45 - 8:45 AM PHF 0.91

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 7:45

Intersection Route 20/Route 131 File Name 18_Route 20 & Route 131_AM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 744 205 402 324 0 242

Signal Information

Green
Yellow
Red

13.0 19.0 15.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 65.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8

Case Number 8.3 2.0 4.0 10.0

Phase Duration, s 25.0 19.0 44.0 21.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.2

Queue Clearance Time ( g s ), s 16.1 9.7 5.9 14.5

Green Extension Time ( g e ), s 1.2 0.1 2.8 0.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.88 0.04 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 1 6 3 8 18

Adjusted Flow Rate ( v ), veh/h 818 225 442 356 240

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1738 1739 1738 1781 1585

Queue Service Time ( g s ), s 14.1 7.7 3.9 12.5 8.9

Cycle Queue Clearance Time ( g c ), s 14.1 7.7 3.9 12.5 8.9

Green Ratio ( g/C ) 0.29 0.20 0.58 0.23 0.23

Capacity ( c ), veh/h 1016 348 2032 411 366

Volume-to-Capacity Ratio ( X ) 0.805 0.648 0.217 0.866 0.655

Back of Queue ( Q ), ft/ln ( 50 th percentile) 150.6 84.4 29.2 170.1 85.9

Back of Queue ( Q ), veh/ln ( 50 th percentile) 5.8 3.2 1.1 6.7 3.4

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.24 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 21.3 23.9 6.4 24.0 22.7

Incremental Delay ( d 2 ), s/veh 4.4 3.3 0.0 16.7 3.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 25.7 27.2 6.4 40.8 26.0

Level of Service (LOS) C C A D C

Approach Delay, s/veh / LOS 25.7 C 13.4 B 34.8 C 0.0

Intersection Delay, s/veh / LOS 24.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.94 B 1.35 A 2.30 B 2.13 B

Bicycle LOS Score / LOS 1.16 A 1.04 A 1.47 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Nov 13, 2018 Area Type Other

Jurisdiction Sturbridge Time Period 4:30 - 5:30 PM PHF 0.94

Urban Street Route 20 Analysis Year 2018 Analysis Period 1> 4:30

Intersection Route 20/Route 131 File Name 18_Route 20 & Route 131_PM-Proj.xus

Project Description Projected 2028

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 678 266 1113 564 0 229

Signal Information

Green
Yellow
Red

18.0 30.0 21.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 87.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8

Case Number 8.3 2.0 4.0 10.0

Phase Duration, s 36.0 24.0 60.0 27.0

Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0

Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.2

Queue Clearance Time ( g s ), s 16.5 15.0 18.4 23.0

Green Extension Time ( g e ), s 4.7 0.2 4.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.16 1.00 0.32 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 2 1 6 3 8 18

Adjusted Flow Rate ( v ), veh/h 721 283 1184 600 217

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1781 1781 1781 1795 1598

Queue Service Time ( g s ), s 14.5 13.0 16.4 21.0 10.4

Cycle Queue Clearance Time ( g c ), s 14.5 13.0 16.4 21.0 10.4

Green Ratio ( g/C ) 0.34 0.21 0.62 0.24 0.24

Capacity ( c ), veh/h 1228 369 2210 433 386

Volume-to-Capacity Ratio ( X ) 0.587 0.768 0.536 1.384 0.563

Back of Queue ( Q ), ft/ln ( 50 th percentile) 148.2 159.4 138.1 785.9 99.5

Back of Queue ( Q ), veh/ln ( 50 th percentile) 5.8 6.3 5.4 31.2 3.9

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.46 0.00 0.00 0.00

Uniform Delay ( d 1 ), s/veh 23.4 32.5 9.4 33.0 29.0

Incremental Delay ( d 2 ), s/veh 0.5 8.6 0.1 186.9 1.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 23.9 41.1 9.5 219.9 30.1

Level of Service (LOS) C D A F C

Approach Delay, s/veh / LOS 23.9 C 15.6 B 169.5 F 0.0

Intersection Delay, s/veh / LOS 59.4 E

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.95 B 1.35 A 2.31 B 2.14 B

Bicycle LOS Score / LOS 1.08 A 1.70 B 1.84 B
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Route 20 Segments Level of Service Analysis 
 
 
 

Route 148/Holland Road to Arnold Road 
 
Arnold Road to Cedar Street 
 
Cedar Street to Stallion Hill Road 
 
Stallion Hill Road to Fairground Road/Route 131 
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Route 148 & 

Arnold Road - Existing
Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2745
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 37.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1006 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 6.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.59

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 28.4
Speed Slope Coefficient 2.06805 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.39299 PF Power Coefficient 0.63699
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 28.7
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2745 - - 26.4

Vehicle Results
Average Speed, mi/h 26.4 Percent Followers, % 75.3
Segment Travel Time, minutes 1.18 Followers Density, followers/mi/ln 28.7
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Route 148 & 

Arnold Road - Existing
Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2745
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 37.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1211 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 2.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.71

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 28.5
Speed Slope Coefficient 2.07527 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.39464 PF Power Coefficient 0.63718
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 36.5
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2745 - - 26.3

Vehicle Results
Average Speed, mi/h 26.3 Percent Followers, % 79.3
Segment Travel Time, minutes 1.19 Followers Density, followers/mi/ln 36.5
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Route 148 & 

Arnold Road - Projected 
2028

Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2745
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 37.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1057 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 6.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.62

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 28.4
Speed Slope Coefficient 2.06805 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.39299 PF Power Coefficient 0.63699
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 30.7
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2745 - - 26.3

Vehicle Results
Average Speed, mi/h 26.3 Percent Followers, % 76.4
Segment Travel Time, minutes 1.19 Followers Density, followers/mi/ln 30.7
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Route 148 & 

Arnold Road - Projected 
2028

Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2745
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 37.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1273 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 2.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.75

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 28.5
Speed Slope Coefficient 2.07527 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.39464 PF Power Coefficient 0.63718
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 39.0
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2745 - - 26.3

Vehicle Results
Average Speed, mi/h 26.3 Percent Followers, % 80.3
Segment Travel Time, minutes 1.19 Followers Density, followers/mi/ln 39.0
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Arnold Road and 

Cedar Street - Existing
Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2534
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 33.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1040 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 6.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.61

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 29.4
Speed Slope Coefficient 2.11934 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.40747 PF Power Coefficient 0.64092
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 29.1
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2534 - - 27.3

Vehicle Results
Average Speed, mi/h 27.3 Percent Followers, % 76.4
Segment Travel Time, minutes 1.06 Followers Density, followers/mi/ln 29.1
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Arnold Road and 

Cedar Street - Existing
Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2534
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 33.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1337 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 2.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.79

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 29.5
Speed Slope Coefficient 2.12656 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.40902 PF Power Coefficient 0.64109
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 40.2
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2534 - - 27.2

Vehicle Results
Average Speed, mi/h 27.2 Percent Followers, % 81.7
Segment Travel Time, minutes 1.06 Followers Density, followers/mi/ln 40.2
Vehicle LOS E
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HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Arnold Road and 

Cedar Street - Projected 
2028

Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2534
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 33.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1094 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 6.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.64

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 29.4
Speed Slope Coefficient 2.11934 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.40747 PF Power Coefficient 0.64092
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 31.1
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2534 - - 27.2

Vehicle Results
Average Speed, mi/h 27.2 Percent Followers, % 77.5
Segment Travel Time, minutes 1.06 Followers Density, followers/mi/ln 31.1
Vehicle LOS E

Copyright © 2019 University of Florida. All Rights Reserved. HCS™ Two-Lane Version 7.8 Generated: 07/31/2019 13:39:53
Rt20_Btwn Arnold Rd & Cedar St_AM_Projected.xuf

67



HCS7 Two-Lane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Arnold Road and 

Cedar Street - Projected 
2028

Unit United States Customary

Segment 1
Vehicle Inputs
Segment Type Passing Constrained Length, ft 2534
Lane Width, ft 12 Shoulder Width, ft 3
Speed Limit, mi/h 35 Access Point Density, pts/mi 33.0

Demand and Capacity
Directional Demand Flow Rate, veh/h 1405 Opposing Demand Flow Rate, veh/h -
Peak Hour Factor 0.94 Total Trucks, % 2.00
Segment Capacity, veh/h 1700 Demand/Capacity (D/C) 0.83

Intermediate Results
Segment Vertical Class 1 Free-Flow Speed, mi/h 29.5
Speed Slope Coefficient 2.12656 Speed Power Coefficient 0.41674
PF Slope Coefficient -1.40902 PF Power Coefficient 0.64109
In Passing Lane Effective Length? No Total Segment Density, veh/mi/ln 42.9
%Improved % Followers 0.0 % Improved Avg Speed 0.0

Subsegment Data
# Segment Type Length, ft Radius, ft Superelevation, % Average Speed, mi/h
1 Tangent 2534 - - 27.1

Vehicle Results
Average Speed, mi/h 27.1 Percent Followers, % 82.7
Segment Travel Time, minutes 1.06 Followers Density, followers/mi/ln 42.9
Vehicle LOS E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Cedar St & 

Stallion Hill Rd - Existing
Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 1.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 42.0

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1124 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 628
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.35

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 39.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 15.7
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 0.3

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 598 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.71
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) F
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Cedar St & 

Stallion Hill Rd - Existing
Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 5.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 41.0

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 695 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 388
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.22

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 10.0
Median Type Adjustment (fM) 0.0 Level of Service (LOS) A
Access Point Density Adjustment (fA) 1.3

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 370 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.47
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E

Copyright © 2019 University of Florida. All Rights Reserved. HCS™ Multilane Version 7.8 Generated: 07/31/2019 13:55:28
Rt20_Btwn Cedar St & Stallion Hill Rd_AM_Existing.xuf

70



HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Cedar St & 

Stallion Hill Rd - Existing
Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 1.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 42.0

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 994 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 540
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.30

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 39.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 13.5
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 0.3

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 529 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.00
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Cedar St & 

Stallion Hill Rd - Existing
Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 5.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 41.0

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 1434 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 778
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.44

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 20.0
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 1.3

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 763 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.18
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Cedar St & 

Stallion Hill Rd - Projected 
2028

Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 1.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 42.0

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1182 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 660
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.37

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 39.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 16.5
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 0.3

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 629 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.74
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) F
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Cedar St & 

Stallion Hill Rd - Projected 
2028

Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 5.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 41.0

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 731 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 408
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.23

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 10.5
Median Type Adjustment (fM) 0.0 Level of Service (LOS) A
Access Point Density Adjustment (fA) 1.3

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 389 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.49
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Cedar St & 

Stallion Hill Rd - Projected 
2028

Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 1.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 42.0

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1045 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 567
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.32

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 39.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 14.2
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 0.3

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 556 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.02
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Cedar St & 

Stallion Hill Rd - Projected 
2028

Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 5.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 41.0

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 1507 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 818
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.46

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.9
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 21.0
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 1.3

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 802 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.21
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Stallion Hill Rd & 

Route 131 - Existing
Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 6.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.7

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1227 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 686
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.38

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.7
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 17.7
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 1.5

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 653 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.76
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) F
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Stallion Hill Rd & 

Route 131 - Existing
Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 8.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.2

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 602 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 336
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.19

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.2
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 8.8
Median Type Adjustment (fM) 0.0 Level of Service (LOS) A
Access Point Density Adjustment (fA) 2.0

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 320 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.40
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Stallion Hill Rd & 

Route 131 - Existing
Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 6.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.7

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1229 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 667
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.37

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.7
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 17.2
Median Type Adjustment (fM) 0.0 Level of Service (LOS) B
Access Point Density Adjustment (fA) 1.5

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 654 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.11
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Stallion Hill Rd & 

Route 131 - Existing
Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 8.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.2

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 1310 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 711
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.40

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.2
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 18.6
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 2.0

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 697 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.14
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Stallion Hill Rd & 

Route 131 - Projected 
2028

Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 6.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.7

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1289 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 720
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.40

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.7
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 18.6
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 1.5

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 686 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.78
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) F
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed AM
Project Description Between Stallion Hill Rd & 

Route 131 - Projected 
2028

Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 8.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.2

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 633 Heavy Vehicle Adjustment Factor (fHV) 0.952
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 354
Total Trucks, % 5.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.20

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.2
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 9.3
Median Type Adjustment (fM) 0.0 Level of Service (LOS) A
Access Point Density Adjustment (fA) 2.0

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 337 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.42
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Stallion Hill Rd & 

Route 131 - Projected 
2028

Unit United States Customary

Direction 1 Geometric Data
Direction 1 Eastbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 6.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.7

Direction 1 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 1 Demand and Capacity
Volume(V) veh/h 1292 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 702
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.39

Direction 1 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.7
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 18.1
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 1.5

Direction 1 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 687 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.13
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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HCS7 Multilane Highway Report
Project Information
Analyst KK Date 7/31/2019
Agency CMRPC Analysis Year 2019
Jurisdiction Sturbridge Time Period Analyzed PM
Project Description Between Stallion Hill Rd & 

Route 131 - Projected 
2028

Unit United States Customary

Direction 2 Geometric Data
Direction 2 Westbound
Number of Lanes (N), ln 2 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 45.0 Access Point Density, pts/mi 8.0
Lane Width, ft 12 Left-Side Lateral Clearance (LCR), ft 1
Median Type Divided Total Lateral Clearance (TLC), ft 2
Free-Flow Speed (FFS), mi/h 40.2

Direction 2 Adjustment Factors
Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950
Driver Population SAF 0.950 Final Capacity Adjustment Factor (CAF) 0.939
Driver Population CAF 0.939

Direction 2 Demand and Capacity
Volume(V) veh/h 1377 Heavy Vehicle Adjustment Factor (fHV) 0.980
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/ln 748
Total Trucks, % 2.00 Capacity (c), pc/h/ln 1900
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/ln 1784
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.42

Direction 2 Speed and Density
Lane Width Adjustment (fLW) 0.0 Average Speed (S), mi/h 38.2
Total Lateral Clearance Adj. (fLLC) 2.8 Density (D ), pc/mi/ln 19.6
Median Type Adjustment (fM) 0.0 Level of Service (LOS) C
Access Point Density Adjustment (fA) 2.0

Direction 2 Bicycle LOS
Flow Rate in Outside Lane (vOL),veh/h 732 Effective Speed Factor (St) 3.84
Effective Width of Volume (Wv), ft 13 Bicyle LOS Score (BLOS) 5.16
Average Effective Width (We), ft 13 Bicycle Level of Service (LOS) E
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Route 20 @ Route 148 & Holland Road 
Proposed Roundabout Analysis 
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HCS7 Roundabouts Report
General Information Site Information

Analyst KK Intersection Rt 20/Rt 148/Holland Rd

Agency or Co. CMRPC E/W Street Name Route 20

Date Performed 10/1/2019 N/S Street Name Route 148/Holland Rd

Analysis Year 2019 Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Hour Factor 0.92

Project Description Route 20 Corridor Profile Jurisdiction Sturbridge

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 24 461 2 0 21 197 325 0 6 44 68 0 465 21 38

Percent Heavy Vehicles, % 3 5 5 5 3 5 5 5 3 5 5 5 3 5 5 5

Flow Rate (vPCE), pc/h 0 27 526 2 0 24 225 371 0 7 50 78 0 531 24 43

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 555 620 135 598

Entry Volume, veh/h 529 590 129 570

Circulating Flow (vc), pc/h 579 84 1084 256

Exiting Flow (vex), pc/h 1135 275 448 50

Capacity (cpce), pc/h 765 1267 457 1063

Capacity (c), veh/h 728 1206 435 1012

v/c Ratio (x) 0.73 0.49 0.30 0.56

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 20.5 8.3 13.2 10.8

Lane LOS C A B B

95% Queue, veh 6.3 2.8 1.2 3.6

Approach Delay, s/veh 20.5 8.3 13.2 10.8

Approach LOS C A B B

Intersection Delay, s/veh | LOS 13.0 B
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HCS7 Roundabouts Report
General Information Site Information

Analyst KK Intersection Rt 20/Rt 148/Holland Rd

Agency or Co. CMRPC E/W Street Name Route 20

Date Performed 10/1/2019 N/S Street Name Route 148/Holland Rd

Analysis Year 2019 Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Hour Factor 0.92

Project Description Route 20 Corridor Profile Jurisdiction Sturbridge

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 46 335 6 0 81 505 509 0 11 39 63 0 324 54 37

Percent Heavy Vehicles, % 3 2 2 2 3 2 2 2 3 2 2 2 3 2 2 2

Flow Rate (vPCE), pc/h 0 51 371 7 0 90 560 564 0 12 43 70 0 359 60 41

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 429 1214 125 460

Entry Volume, veh/h 421 1190 123 451

Circulating Flow (vc), pc/h 509 106 781 662

Exiting Flow (vex), pc/h 800 613 658 157

Capacity (cpce), pc/h 821 1239 622 702

Capacity (c), veh/h 805 1214 610 689

v/c Ratio (x) 0.52 0.98 0.20 0.65

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 11.9 39.8 8.4 17.9

Lane LOS B E A C

95% Queue, veh 3.1 19.7 0.7 4.9

Approach Delay, s/veh 11.9 39.8 8.4 17.9

Approach LOS B E A C

Intersection Delay, s/veh | LOS 28.1 D
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Route 20 @ Fairground Road & Route 131 
Proposed Roundabout Analysis 
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HCS7 Roundabouts Report
General Information Site Information

Analyst KK Intersection Route 20/Route 131

Agency or Co. CMRPC E/W Street Name Route 20

Date Performed 10/1/2019 N/S Street Name Route 131

Analysis Year 2019 Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Hour Factor 0.92

Project Description Route 20 Corridor Profile Jurisdiction Sturbridge

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 1 0 1 1 0 0 1 0 1 0 0 0 0

Lane Assignment T R L T L R

Volume (V), veh/h 0 744 470 0 205 402 0 324 242

Percent Heavy Vehicles, % 3 5 5 3 5 5 3 5 5

Flow Rate (vPCE), pc/h 0 849 536 0 234 459 0 370 276

Right-Turn Bypass None None None None

Conflicting Lanes 2 2 2

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.6453 4.3276 4.6453 4.3276 4.6453 4.3276

Follow-Up Headway (s) 2.6667 2.5352 2.6667 2.5352 2.6667 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 849 536 234 459 370 276

Entry Volume, veh/h 809 510 223 437 352 263

Circulating Flow (vc), pc/h 234 370 849 1063

Exiting Flow (vex), pc/h 1125 829 0 770

Capacity (cpce), pc/h 1089 1164 960 1037 618 690

Capacity (c), veh/h 1037 1108 915 987 589 657

v/c Ratio (x) 0.78 0.46 0.24 0.44 0.60 0.40

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 18.4 8.3 6.4 8.7 17.8 11.1

Lane LOS C A A A C B

95% Queue, veh 8.2 2.5 1.0 2.3 3.9 1.9

Approach Delay, s/veh 14.5 7.9 14.9

Approach LOS B A B

Intersection Delay, s/veh | LOS 12.9 B
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HCS7 Roundabouts Report
General Information Site Information

Analyst KK Intersection Route 20/Route 131

Agency or Co. CMRPC E/W Street Name Route 20

Date Performed 10/1/2019 N/S Street Name Route 131

Analysis Year 2019 Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Hour Factor 0.92

Project Description Route 20 Corridor Profile Jurisdiction Sturbridge

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 1 0 1 1 0 0 1 0 1 0 0 0 0

Lane Assignment T R L T L R

Volume (V), veh/h 0 678 478 0 266 1113 0 564 229

Percent Heavy Vehicles, % 3 2 2 3 2 2 3 2 2

Flow Rate (vPCE), pc/h 0 752 530 0 295 1234 0 625 254

Right-Turn Bypass None None None None

Conflicting Lanes 2 2 2

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.6453 4.3276 4.6453 4.3276 4.6453 4.3276

Follow-Up Headway (s) 2.6667 2.5352 2.6667 2.5352 2.6667 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 752 530 295 1234 625 254

Entry Volume, veh/h 737 520 289 1210 613 249

Circulating Flow (vc), pc/h 295 625 752 2154

Exiting Flow (vex), pc/h 1006 1859 0 825

Capacity (cpce), pc/h 1029 1105 760 835 676 749

Capacity (c), veh/h 1009 1083 745 818 663 735

v/c Ratio (x) 0.73 0.48 0.39 1.48 0.92 0.34

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 16.2 8.7 9.8 237.4 43.6 9.1

Lane LOS C A A F E A

95% Queue, veh 6.8 2.7 1.8 56.9 12.4 1.5

Approach Delay, s/veh 13.1 193.5 33.6

Approach LOS B F D

Intersection Delay, s/veh | LOS 92.8 F
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Barre Northbridge 
Berlin Oakham 

Blackstone Oxford 
Boylston Paxton 
Charlton Princeton 
Douglas Rutland 
Dudley Shrewsbury 

East Brookfield Southbridge 
Grafton Spencer 

Hardwick Sturbridge 
Holden Sutton 

Hopedale Upton 
Leicester Uxbridge 
Mendon Warren 
Millbury Webster 
Millville West Boylston 

New Braintree West Brookfield 
North Brookfield Westborough 

Worcester  
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