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o Traffic Volume Data






Wells Avenue

MDM TRANSPORTATION CONSULTANTS, INC.

28 Lord Road, Suite 280
Marlborough, MA

Between Nahanton Street and #1 Wells Avenue

Newton, MA www.mdmtrans.com Site Code: 00000770
Start 29-May-14 Northbound Hour Totals Southbound Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon

12:00 3 122 0 87
- 12:15 2 107 0 77
12:30 1 91 1 94
12:45 1102 7 422 200103 1 361 -8 ...783
01:00 0 91 3 109
01:15 1 64 0 101
01:30 1 53 0 87 ,
01:45: 00 63 2 271 1 81 4 378 B 640
02:00 1 96 1 87
02:15 -0 86 St 76
02:30 1 94 2 69
-02:45 1 76 3 352 A 87 5 299 8 651
03:00 2 109 3 76
03:15 0 115 2. 109
03:30 1 143 2 114 _ ;
03:45 0 139 -3 506 4 113 1 412 14 918
04:00 0 146 3 79
04:15 St 150 '8 81
04:30 0 193 10 60
. 04:45 2. 187 4 676 | 15 117 . 36 337 40 1013
05:00 4 259 11 89
05:15 0 239 1 74
05:30 1 226 , 20 82 , -
05:45 3 239 8 963 30 - 84 72 329 80 1292
06:00 7 236 31 112
06:15 B 200 3. 93
06:30 10 161 55 71
06:45. 10 141 33 ey as 84 51 209 327 242 1065
07:00 24 120 90 66
07:15 18 99 115 42|
07:30 36 66 N 162 53 N
07:45 70 99 148 384 . 222 79 589 240 737 624
08:00 57 102 213 56
08:15 44 80 250 47
08:30 38 73 234 47
08:45 31 70 470 325 268 30 965 180 1435 505
09:00 40 47 262 32
09:15 54 - 63 192 16
09:30 65 35 1 141 7 N
09:45 45 34 204 179 136 11 731 66 935 245
10:00 53 61 92 10
10:15 52 34 93 8
10:30 57 18 79 2
10:45 74 o2t 236 134 80 13 344 -3 580 . 165
11:00 75 19 66 3
11:15 65 11 - 62 1
11:30 106 5 69 1 S
11:45 122 0 368 35 . 7% - 272 -6 640 A
Total 1186 4985 3239 2966 4425 7951
Percent 19.2% 80.8% 52.2% 47.8% 35.8% 64.2%
Combined 6171 6205 12376
Total
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: #333 Driveway File Name : Nahanton Street @ Wells Avenue AM
S: Wells ave Site Code : 00770004
E/W: Nahanton Street Start Date : 5/29/2014
Newton, MA PageNo :2
#333 Driveway Nahanton Street Wells Ave Nahanton Street
From North From East From South From West

Start Time | Right | Thru | Left | Peds | sep ree | Right | Thru | Left | Peds | s rom | Right | Thru | Left | Peds | s | Rignt | Thru | Left [ Peds [ . tom | it Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00AM | 19 0 16 0 35| 45 194 89 0 328| 29 4 28 0 61| 141 205 22 0 368| 792
08:15AM | 18 2 18 0 38| 30 205 102 0 337| 19 0 20 0 39| 143 158 27 0 328| 742
08:30 AM | 19 1 13 0 33| 25 214 100 0 339 17 0 20 0 37| 146 155 24 0 325| 734
08:45 AM| 15 5 10 0 30| 32 202 121 1 356 | 19 0 15 0 34| 157 152 25 0 334| 754
Total Volume | 71 8 57 0 136|132 815 412 1 1360| 84 4 83 0 171|587 670 98 0 1355 3022
%App. Total | 522 5.9 41.9 0 9.7 599 303 0.1 491 2.3 485 0 433 494 7.2 0

PHF | .034 400 .792 .000 895 733 952 .851 .250 .955|.724 .250 .741 .000 .701|.935 .817 .907 .000 .921| .954

Passenger Vehicles
wrsomervences | 100 100 100
Heavy Vehicles

% Heavy Vehicles 0 0 0 0 0| 0.8 28 02 0 1.8 0 0 12 0 06| 02 36 0 0 1.8 1.7

o
—
o
o
©
©
N

97.2 998 100 98.2| 100 100 98.8 0 994,998 964 100 0 982 983

#333 Driveway
Out In Total
233 136 369
1 0 1
234 136 370

71 8 57 0
0 0 0 0
8 0

s

71 57
‘R_ifht Thru  Left Ped
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Left Thru Right Peds

82 4 84 0
1 0 0 0
83 4 84 0
1005 170 1175
2 1 3
1007 171 1178
Qut In Total
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: #333 Driveway File Name : Nahanton Street @ Wells Avenue AM
S: Wells ave Site Code : 00770004
E/W: Nahanton Street Start Date : 5/29/2014
Newton, MA Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
#333 Driveway Nahanton Street Wells Ave Nahanton Street
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap rom | Right | Thru | Left | Peds | agp.7w | Right | Thru | Left [ Peds | s o | Rignt | Thru | Left | Peds [ s row | int Total |
07:00 AM 6 0 5 0 11 13 93 34 2 142 | 14 0 10 0 24 58 144 8 0 210 387
07:15 AM 4 0 7 0 11 16 130 35 0 181 7 0 10 0 17| 87 194 6 0 287 | 496
07:30 AM 6 1 8 0 15| 18 210 71 0 299 | 18 1 19 0 38| 92 209 9 0 310 662
07:45 AM 8 0 8 0 16| 26 182 96 1 305| 52 2 15 0 69| 145 200 16 0 361 751
Total | 24 1 28 0 53| 73 615 236 3 927 | 91 3 54 0 148 | 382 747 39 0 1168 | 2296
08:00 AM| 19 0 16 0 35| 45 194 89 0 328 | 29 4 28 0 61| 141 205 22 0 368 792
08:15AM | 18 2 18 0 38| 30 205 102 0 337 19 0 20 0 39| 143 158 27 0 328 742
08:30 AM| 19 1 13 0 33| 25 214 100 0 339 17 0 20 0 37| 146 155 24 0 325 734
08:45 AM| 15 5 10 0 30| 32 202 121 1 356 | 19 0 15 0 34| 157 152 25 0 334 754
Total | 71 8 57 0 136 | 132 815 412 1 1360| 84 4 83 0 171 | 587 670 98 0 1355 3022
Grand Total | 95 9 85 0 189 | 205 1430 648 4 2287 | 175 7 137 0 319 | 969 1417 137 0 2523 5318
Apprch % | 50.3 4.8 45 0 9 625 283 0.2 549 22 429 0 384 562 54 0
Total% | 18 0.2 1.6 0 36| 39 269 122 0.1 43| 33 01 26 0 6|18.2 266 2.6 0 474
Passenger Vericies 1391 1371
s passengor vanicies | 9.9 100 98.8 0 98.9 985 973 99.1 100 9791971 100 97.8 0 97.5|99.8 96.8 100 0 98.1 98
Heavy Vehicles
9% Heavy Vehicles | 1.1 0 12 0 11 15 27 09 0 21| 29 0 22 0 25| 02 3.2 0 0 1.9 2




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: Winchester Street File Name : Winchester St @ Nahanton St AM
E/W: Nahanton Street Site Code : 07700001
Newton, MA Start Date : 6/3/2014
PageNo :2
Winchester Street Nahanton Street Nahanton Street
From North From East From South From West
Start Time | Rignt | Thru | LEft | Peds | s tem | Right | Thru | Left | Peds | sprom | Right | Thru | Left [ Peds | spras | Right | Thru | Left [ Peds | sp roe | int Total |
Peak Hour Analysis From 08:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00AM | 84 0 3 0 87| 14 239 0 0 253 0 0 0 0 0 0 160 89 0 249 589
08:15AM | 93 0 6 0 99| 19 252 0 0 27 0 0 0 0 0 0 150 55 0 205| 575
08:30 AM | 92 0 10 0 102| 15 248 0 0 263 0 0 0 0 0 0 137 56 0 193] 558
08:45 AM | 113 0 6 0 19| 17 242 0 0 259 0 0 0 0 0 0 120 &4 0 204| 582
Total Volume | 382 0 25 0 407| 65 0981 0 0 1046 0 0 0 0 0 0 567 284 0 851 2304
% App. Total | 93.9 0 61 0 6.2 93.8 0 0 0 0 0 0 0 66.6 33.4 0
PHF | .845 .000 .625 .000 .855 | .855 .973 .000 .000 .965| .000 .000 .000 .000 .000 | .000 .886 .798 .000 .854 .978
Passenger Vehicles
o Passongor Vehictes | 98.2 0 88.0 0 975|969 98.9 0 0 98.8 0 0 0 0 0 0 96.8 96.1 0 96.6 | 97.7
Heavy Vehicles
% Heavy Vehicles | 1.8 0 12.0 0 25| 3.1 1.1 0 0 1.2 0 0 0 0 0 0 32 39 0 3.4 2.3
Winchester Street
Out In Total
336 397 733
13 10 23
349 407 756
375 o] 22 0
7 0 3 0
382 o] 25 0
ii?ht Thru Left Peds
Peak Hour Data
sls T R eI Y
BN TR “Ehla gt
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Left Thru Right Peds
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0
0 0 0
0 0 0
Out In Total




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: Winchester Street File Name : Winchester St @ Nahanton St AM
E/W: Nahanton Street Site Code : 07700001
Newton, MA Start Date : 6/3/2014
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
Winchester Street Nahanton Street Nahanton Street
From North From East From South From West
Start Time | Right | Thru [ Left [ Peds | s 1o | Right | Thru [ Left [ Peds | apmran | Right | Thru | Left | Peds | spp rm | Right | Thru | Left | Peds | spp ram | int Total |
07.00AM | 30 0 2 0 32 7 114 0 0 121 0 0 0 0 0 0 133 37 0 170 323
0715 AM | 44 0 3 1 48 7 149 0 0 156 0 0 0 0 0 0 156 51 2 209 413
07:30 AM | 61 0 2 0 63 18 170 0 0 188 0 0 0 0 0 0 176 55 0 231 482
07:45AM| 93 0 8 0 101 13 241 0 0 254 0 0 0 0 0 0 180 63 0 243 598
Total | 228 0 15 1 244 | 45 674 0 0 719 0 0 0 0 0 0 645 206 2 853 | 1816
08:00AM| 84 0 3 0 87 14 239 0 0 253 0 0 0 0 0 0 160 89 0 249 589
08:15AM| 93 0 6 0 99 19 252 0 0 271 0 0 0 0 0 0 150 55 0 205 575
08:30 AM| 92 0 10 0 102 15 248 0 0 263 0 0 0 0 0 0 137 56 0 193 558
08:45 AM | 113 0 6 0 119 17 242 0 0 259 0 0 0 0 0 0 120 84 0 204 582
Total | 382 0 25 0 407 | 65 981 0 0 1046 0 0 0 0 0 0 567 284 0 851 | 2304
Grand Total | 610 0 40 1 651 | 110 1655 0 0 1765 0 0 0 0 0 0 1212 490 2 1704 | 4120
Apprch % | 93.7 0 641 0.2 6.2 93.8 0 0 0 0 0 0 0 711 288 0.1
Total % | 14.8 0 1 0 15.8| 2.7 40.2 0 0 42.8 0 0 0 0 0 0 294 119 0 414
Passenger Vehicles 1636 1156
5 Passangor Vehicles | 97 -9 0 90 100 97.4 1955 989 0 0 98.6 0 0 0 0 0 0 954 96.9 100 95.8 97.3
Heavy Vehicies
% Heavy Vehicles | 2.1 0 10 0 26| 45 11 0 0 1.4 0 0 0 0 0 0 46 31 0 4.2 27




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Site Driveway File Name : 840 West Driveway at Wells 7-9 AM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
PageNo :2
181 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app. 7ot | Right | Thru [ Left | Peds [ asp o | Right [ Thru [ Left | Peds | ap. 7ot | Right | Thru | Left | Peds | App. Total | Int, Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 1 0 0 0 1 0 12 0 0 12 0 0 1 1 2| 10 9 3 0 22 37
08:15 AM 0 0 0 0 0 1 11 1 0 13 0 0 1 0 1 9 15 6 0 30 44
08:30 AM 0 0 0 0 0 0 16 1 0 17 0 1 3 0 4, 15 23 3 0 41 62
08:45 AM 0 0 0 0 0 0 16 0 0 16 0 0 1 0 1 10 32 4 0 46 63
Total Volume 1 0 0 0 1 1 55 2 0 58 0 1 6 1 8| 44 79 16 0 139 206
% App. Total | 100 0 0 0 17 948 34 0 0 125 75 125 317 568 115 0
PHF | .250 .000 .000 .000 250 | 250 .85 500 .000 853 .000 250 .500 .250 500 | .733 617 667 .000 755 817
Western Driveway
%westemDrveway | 100 0 0 0 100 100 100 100 0 100 0 100 100 100 100! 100 100 100 0 100 100
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
181 Wells Ave
Out In Total
18 1 19
0 0 0
18 1 19
1 0 0 0
0 0 0 0
1 0 0 0
iivf;ht Thru Left Peds
Peak Hour Data
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g <o 23 Heavy Vehicles T 2 0lo n =
g @ © O|O| 2 - NN 51
g Bolo o] Blo%f
Left Thru Right Peds
6 1 0 1
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3 1 0 1
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0 0 0
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Site Dri




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Site Driveway File Name : 840 West Driveway at Wells 7-9 AM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
PageNo :1
Groups Printed- Western Driveway - Heavy Vehicles
181 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap o | Right | Thru | Left | Peds | app. 7o | Right | Thru | Left | Peds | app. et | Right [ Thru | Left [ Peds | app. Total | Int. Total |
07:00 AM 0 0 0 0 0 1 8 0 0 9 0 0 0 1 1 4 12 2 0 18 28
07:15 AM 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 5 13 10 0 28 32
07:30 AM 1 0 0 0 1 0 8 0 0 8 1 0 0 0 1 1 18 5 0 24 34
07:45 AM 0 0 0 0 0 0 6 0 0 6 0 0 2 0 2 6 19 2 0 27 35
Total 1 0 0 0 1 1 25 0 0 26 1 0 3 1 5 16 862 19 0 97 129
08:00 AM 1 0 0 0 1 0 12 0 0 12 0 0 1 1 2 10 9 3 0 22 37
08:15 AM 0 0 0 0 0 1 11 1 0 13 0 0 1 0 1 9 15 6 0 30 44
08:30 AM 0 0 0 o] 0 0 16 1 0 17 0 1 3 0 4 15 23 3 0 41 62
08:45 AM 0 0 0 0 0 0 16 0 0 16 0 0 1 0 1 10 32 4 0 46 63
Total 1 0 0 0 1 1 55 2 0 58 0 1 6 1 8| 44 79 16 0 139 206
Grand Total 2 0 0 0 2 2 80 2 0 84 1 1 9 2 13| 60 141 35 ‘0 236 335
Apprch % | 100 0 0 0 24 952 24 0 77 7.7 692 154 254 597 14.8 0
Total % | 0.6 0 0 0 06| 06 239 0.6 0 251| 03 03 27 06 391179 421 104 0 704
Western Driveway 2 0 0 0 2 2 80 2 0 84 0 1 9 2 12] 59 140 35 0 234 332
% WestemDrivewey | 100 0 0 0 100 100 100 100 0 100 0 100 100 100 92.3,98.3 99.3 100 0 99.2| 991
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 2 3
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0| 100 0 0 0 77| 1.7 07 0 0 0.8 0.9




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Site Driveway File Name : 840 East Driveway at Wells 7-9 AM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
Page No :2
177 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West

Start Time | Right | Thru | Left | Peds | ap. rom | Right | Thru | Left | Peds | ap o | Right | Thru | Left | Peds | ap. 1o | Right [ Thru [ Left [ Peds [ app 1om [ int Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 1 0 1 0 2 0 0 1 0 1 0 0 6 0 6 9
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4
07:45 AM 7 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 8
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 5 0 6 7
Total Volume 7 0 0 0 7 1 0 1 0 2 0 0 2 0 2 1 0 16 0 17 28
% App. Total | 100 0 0 0 50 0 50 0 0 0 100 0 5.9 0 941 0
PHF | 250 000 000 000 250 | 250 000 250 .000 _ .250| .000 000 .500 000 _ 500 | .250 .000 .667 .000 _.708| .778
177 Wells Ave
Out In Total
(171 7} [_24]
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Site Driveway File Name : 840 East Driveway at Wells 7-9 AM Wed

E/W: Wells Avenue Site Code : 840

Newton, MA Start Date :7/1/2015

Page No :1
Groups Printed- Eastern Driveway
177 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap. tow | Right | Thru | Left | Peds [ app. Tota | Right | Thru | Left | Peds | ap. tor | Right | Thru [ Left | Peds [ app. Total | Int Total |
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 2
07:15 AM 0 0 0 0 0 1 0 1 0 2 0 0 1 0 1 0 0 6 0 6 9
07:30 AM 0 0 0 0 0 o] 0 0 0 0 0 0 0 0 0 0 0 4 Q 4 4
07:45 AM 7 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 8
Total 7 0 0 0 7 1 0 1 0 2 0 0 2 0 2 0 0 12 0 12 23
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 5 0 6 7
08:15 AM 0 o] 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
08:30 AM 3 0 0 0 3 0 0 1 0 1 0 0 0 0 0 1 0 2 0 3 7
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 5 0 7 7
Total 3 0 0 0 3 0 0 1 0 1 0 0 2 0 2 4 0 12 0 16 22
Grand Total 10 0 0 0 10 1 0 2 0 3 0 0 4 0 4 4 0 24 0 28 45
Apprch % | 100 0 0 0 33.3 0 66.7 0 0 0 100 0 14.3 0 857 0
Total % | 22.2 0 0 0 222| 22 0 44 0 6.7 0 0 89 0 89| 8.9 0 533 0 622




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: #333 Driveway File Name : Nahanton Street @ Wells Avenue PM
S: Wells Ave Site Code : 00770001
E/W: Nahanton Street Start Date : 5/29/2014
Newton, MA PageNo :2
#333 Driveway Nahanton Street Wells Ave Nahanton Street
< From North From East From South From West

Time Right | Thru | Left | Peds | ap.om | Right | Thru | Left | Peds | agp.tea | Right | Thru | Left | Peds | ap.7ow | Right | Thru | Left | Peds | ap.vom | int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00PM| 16 1 24 0 411 21 142 41 0 204 127 1 165 0 293 39 155 16 0 210 748
05:15 PM| 20 0 22 0 42| 20 133 51 0 204 128 3 166 0 297| 38 159 16 0 213| 756
05:30PM | 16 3 32 0 51| 17 130 48 0 195] 97 0 147 0 244| 36 170 M 0 217| 707
05:45PM | 16 127 0 44| 19 148 56 0 223| 134 0 128 0 262 56 188 13 0O 257 | 786
Total Volume | 68 5 105 0 178| 77 553 196 0 826 486 4 606 0 1096| 169 672 56 0 897 2997
% App.Total | 38.2 2.8 59 0 9.3 66.9 237 0 443 04 553 0 188 749 6.2 0

PHF | .850 417 .820 .000 .873|.917 .934 .875 .000 .926|.907 .333 .913 .000 .923| .754 894 .875 .000 .873| .953
Passenger Vehicles
wpassengerveicies | 98.5 100 99.0 0 989 100 97.1 995 0 979|996 750 99.8 0 996|982 996 982 0 99.2| 99.0

Heavy Vehicles

% Heavy Venicles | 1.5 0 1.0 0 1.1 0 29 05 0 21| 04 250 02 0 04, 18 04 18 0 0.8 1.0

#333 Driveway
Out In Total
135 176 311
2 2 4
137 178 315
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1 0 1 0
5 0

S

68 105
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: #333 Driveway File Name : Nahanton Street @ Wells Avenue PM
S: Wells Ave Site Code : 00770001
E/W: Nahanton Street Start Date : 5/29/2014
Newton, MA Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
#333 Driveway Nahanton Street Wells Ave Nahanton Street
From North From East From South From West
Start Time | Right | Thru | Left | Peds | s tos | Right | Thru | Left | Peds | sp ras | Right | Thru | Left | Peds | amp o | Right | Thru [ Left [ Peds | ayp raa | it Tot |
04:00 PM | 22 1 26 0 491 14 151 50 0 215| 89 1 144 0 234| 41 155 10 0 206| 704
04:15PM| 24 1 25 0 50| 17 161 33 0 211] 52 1 97 0 150 34 132 3 1 170| 581
04:30PM | 11 0 16 0 27| 23 145 37 0 205 69 1 138 0 208| 46 150 8 0 204, 644
04:45PM| 15 1 20 0 36| 25 151 56 0 232 79 1 129 1 210 77 146 7 0 230] 708
Total | 72 3 87 0 162 79 608 176 0 863 289 4 508 1 802 | 198 583 28 1 810 | 2637
05:00PM| 16 1 24 0 41 21 142 41 0 204 127 1 165 0 293| 39 155 16 0 210| 748
05:15PM| 20 0 22 0 42| 20 133 51 0 204 128 3 166 0 297| 38 159 16 0 213| 756
05:30PM| 16 3 32 0 51 17 130 48 0 195| 97 0 147 0 244 36 170 11 0 217 707
05:45PM| 16 1 27 0 44| 19 148 56 0 223 134 0 128 0 262| 56 188 13 0 257| 786
Total | 68 5 105 0 178 | 77 553 196 0 826 486 4 606 0 1096| 169 672 56 0 897 2997
Grand Total | 140 8 192 0 340| 156 1161 372 0 1689 775 8 1114 1 1898 367 1255 84 1 1707 | 5634
Apprch % | 41.2 2.4 56.5 0 9.2 68.7 22 0 408 04 58.7 041 215 735 49 041
Total% | 25 01 34 0 6| 28 206 66 0 30138 0.1 19.8 0 33.7| 65 223 15 0 303
Passenger Vehicles 1115 1111 1245
s Passengervaricis | 97-9 100 99 0 985]|98.7 96 99.5 0 971994 875 997 100 995|981 99.2 98.8 100 98.9| 985
Heavy Vehicles
% Heavy Vehicles 21 0 1 O 15 1 3 4 05 0 3 06 125 0.3 0 0.5 19 08 12 0 1.1 15




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N: Winchester Street File Name : Winchester St @ Nahanton St PM
E/W: Nahanton Street Site Code : 07700001
Newton, MA Start Date : 6/3/2014
Page No :2
Winchester Street Nahanton Street Nahanton Street
From North From East From South From West

Start Time | Right [ Thru [ Left | Peds | s vaa | Right | Thru | Left [ Peds | spp.rwm | Right | Thru | Left | Peds | pp rom | Right | Thru | Left | Peds | ap rom | ot Totl |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00PM | 70 0 9 1 80 6 107 0 0 113 0 0 0 0 0 0 175 93 0 268 461
05:15PM | 79 0 9 0 88| 13 138 0 0 151 0 0 0 0 0 0 193 8t 1 275 514
05:30PM | 82 0 9 0 91 6 131 0 0 137 0 0 0 0 0 0 182 9t 0 273| 501
0545PM | 71 0 7 0 78 3 112 0 0 115 0 0 0 0 0 0 207 92 0 299 | 492
Total Volume | 302 0 34 1 337| 28 488 0 0 516 0 0 0 0 0 0 757 357 1 1115 1968
% App. Total | 89.6 0 101 03 54 946 0 0 0 0 0 0 0 679 32 0.1

PHF | .921 .000 .944 250 .926|.538 .884 .000 .000 .854|.000 .000 .000 .000 .000|.000 .914 960 .250 .932| .957
Passenger Vehicles
% PassengorVticies | 97 -4 0 100 100 97.6|964 98.0 0 0 979 0 0 0 0 0 0 996 989 100 994 | 987

Heavy Vehicles

% Heavy Vehicles | 2.0 0 0 0 24| 36 20 0 0 21 0 0 0 0 0 0 04 141 0 0.6 1.3

Winchester Street
Out In Total
380 329 709
5 8 13
385 337 722

294 0 34 1
8 0 0 0
0 1

s

302 34
f_i?ht Thru Left Ped

Peak Hour Data

4

—]o wu|wY o |~ ™
Tlo | 0 = Y
Bl® B B BT o
[ A A -~ TN ~| |
- @[ o, a5
2 < ol 5 North - %
i n w0 o =1
2 oo N[0 N |INE—) . —Tnl »
2:9 st [= Peak Hour Begins at 05:00 PM Zlm2 El
ST |7 S OO ) 2,858
IS < Passenger Vehicles = o= g
§ [ wlo F + Heavy Vehicles IHolbo E
2 =t | O @
SIN |~ — o|+| n - R
o 4 ® w| NS
8 g SRgE
o »oloo

Left Thru Right Peds

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0
0 0 0
0 0 0
|

Out In Tota




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N: Winchester Street File Name : Winchester St @ Nahanton St PM
E/W: Nahanton Street Site Code : 07700001
Newton, MA Start Date : 6/3/2014
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
Winchester Street Nahanton Street Nahanton Street
From North From East From South From West
Start Time | Right [ Thru | Left [ Peds | ap o | Right | Thru | Left | Peds | apran | Right | Thru | Left | Peds | sgp raa | Right | Thru | Left | Peds | spp rae | it Total |
04:00PM | 71 0 12 0 83| 10 139 0 0 149 0 0 0 0 0 0 166 91 0 257 | 489
04:15PM | 76 0o 1 4 91 10 160 0 0 170 0 0 0 0 0 0 137 66 0 203 | 464
04:30 PM | 57 0 10 1 68 9 127 0 0 136 0 0 0 0 0 0 150 77 0 2271 431
04:45PM| 78 0 12 0 90| 10 139 0 1 150 0 0 0 0 0 0 159 62 0 221 461
Total | 282 0 45 5 332| 39 565 0 1 605 0 0 0 0 0 0 612 296 0 908 | 1845
05:00 PM| 70 0 9 1 80 6 107 0 0 113 0 0 0 0 0 0 175 93 0 268 | 461
05:15PM| 79 0 9 0 88| 13 138 0 0 151 0 0 0 0 0 0 193 81 1 275 514
05:30 PM | 82 0 9 0 91 6 131 0 0 137 0 0 0 0 0 0 182 91 0 273 501
05:45PM| 71 0 7 0 78 3 112 0 0 115 0 0 0 0 0 0 207 92 0 299 | 492
Total | 302 0 34 1 337 | 28 488 0 0 516 0 0 0 0 0 0 757 357 1 1115| 1968
Grand Total | 584 0 79 6 669 | 67 1053 0 1 1121 0 0 0 0 0 0 1389 653 1 2023 | 3813
Apprch % | 87.3 0 11.8 0.9 6 93.9 0 0.1 0 0 0 0 0 67.7 323 0
Total % | 15.3 0 21 0.2 17.5| 1.8 276 0 29.4 0 0 0 0 0 0 359 17.1 0 53.1
Passenger Vehicles 1028 1363
% Passongar Vatictes | 97 -6 0 975 100 976|955 976 0 100 97.5 0 0 0 0 0 0 99.6 98.8 100 99.3| 985
Heavy Vehicles
% Heavy Vehicies | 2.4 0 25 0 24| 45 24 0 0 2.5 0 0 0 0 0 0 04 12 0 0.7 15




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Site Driveway File Name : 840 West Driveway at Wells 4-6 PM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
PageNo :2
181 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West
Start Time | Right | Thru| Left | Peds [ ap. 7o | Right | Thru [ Left [ Peds | aps. ot | Right [ Thru | Left | Peds | ap. Tota Right | Thru [ Left | Peds | app. totat | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 9 0 0 0 9 0 26 0 0 26 0 0 7 2 9 7 4 0 0 11 55
04:45 PM 9 0 0 0 9 0 24 0 0 24 0 0 4 0 4 7 2 0 0 9 46
05:00PM | 11 0 0 0 11 0 41 0 0 a1 0 0 14 1 15 3 9 0 0 12 79
05:15PM| 11 0 0 0 11 0 33 0 0 33 0 0 12 0 12 4 11 0 0 15 71
Total Volume | 40 0 0 0 40 0 124 0 0 124 0 0 37 3 40| 21 26 0 0 47 251
% App. Total | 100 0 0 0 0 100 0 0 0 0 925 75 447 553 0 0
PHF | .909 .000 .000 .000 909 | 000 756 .000 .000 756 | 000 .000 .661 .375 667 | 750 591 .000 000 783 794
Western Driveway
% Westem Drivevay | 100 0 0 0 100 0 100 0 0 100 0 0 100 100 100| 100 100 0 0 100 100
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Heavy Vehicles O O O O 0 0 0 0 0 O 0 O 0 0 0 0 0 0 O 0 0
181 Wells Ave
Out In Total
0 40 40
0 0 0
0 40 40
40 0 0 0
0 0 0 0
40 0 0 0
fi?ht TT Left Peds
Peak Hour Data
— (=]
958 [T tg o
L - Zlolo o o =4
North oo
g &°8 3 5
8 5% £ Peak Hour Begins at 04:30 PM 2 NN %
z < ol alm
0 SORE Western Driveway = Mo X 3
%’ o g3 Heavy Vehicles + "lolo o g
g & IR © oo 2 -5 RN o
Left Thru Right Peds
37 0 0 3
0 0 0 0
37 0 Q 3
21 40 61
0 0 0
21 40 61
Out in Total
Site Driveway,




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Site Driveway File Name : 840 West Driveway at Wells 4-6 PM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
Page No :1
Groups Printed- Western Driveway - Heavy Vehicles
181 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app. ro | Right | Thru | _Left | Peds | ap ree | Right | Thru | Left | Peds | app. o | Right [ Thru [ Left | Peds | ap rotat | int Total |
04:00 PM 1 0 0 0 1 0 25 0 26 2 0 13 0 15 6 7 2 0 15 57
04:15 PM 2 0 0 0 2 0 21 2 0 23 1 0 9 0 10 1 8 0 0 9 44
04:30 PM 9 0 0 0 9 0 26 0 0 26 0 0 7 2 9 7 4 0 0 11 55
04:45 PM 9 0 0 0 9 0 24 0 0 24 0 0 4 0 4 7 2 0 0 9 46
Total | 21 0 0 0 21 0 96 3 0 99 3 0 33 2 38| 21 21 2 0 44 202
05:00 PM 1" 0 0 0 11 0 41 0 0 41 0 0 14 1 15 3 9 0 0 12 79
05:15 PM 11 0 0 0 11 0 33 0 0 33 0 0 12 0 12 4 11 0 0 15 71
05:30 PM 7 0 0 0 7 0 19 0 0 19 1 0 8 0 9 4 5 1 0 10 45
05:45 PM 1 0 0 0 1 0 24 1 0 25 1 0 8 2 1 2 3 0 0 5 42
Total| 30 0 0 0 30 0 117 1 0 118 2 0 42 3 47| 13 28 1 0 42 237
Grand Total 51 0 0 0 51 0 213 4 0 217 5 0 75 5 85 34 49 3 0 86 439
Apprch % | 100 0 0 0 0 982 138 0 5.9 0 882 59 39.5 57 35 0
Total % | 11.6 0 0 0 116 0 485 079 0 494 11 0 171 141 194 7.7 112 0.7 0 196
Wester Driveway | 91 0 0 0 51 0 212 4 0 216 3 0 75 5 83| 33 48 3 0 84 434
% WestemDrvenay | 100 0 0 0 100 0 99.5 100 0 995| 60 0 100 100 97.6]|971 98 100 0 977| 989
Heavy Vehicles 0 0 0 0 0 0 1 0 0 1 2 0 0 0 2 1 1 0 0 2 5
% Heavy Vehicles 0 0 0 0 0 0 05 0 0 05| 40 0 0 0 24| 29 2 0 0 2.3 1.1




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Site Driveway File Name : 840 East Driveway at Wells 4-6 PM Wed
E/W: Wells Avenue Site Code : 840
Newton, MA Start Date : 7/1/2015
Page No :2
177 Wells Ave Wells Avenue Site Driveway Wells Avenue
From North From East From South From West

Start Time | Right | Thru | Left | Peds | . o | Right | Thiu | Left | Peds | app.rae | Right | Thru | Left | Peds | g 7o | Right | Thru [ Left | Peds [ app. tor | int Total ]
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 2

0 0 0 2 0 0 0 0 0 1 0 4 0 5 1 0 0 0 1 8
05:00 PM 1 0 0 0 1 0 0 1 0 1 0 0 5 0 5 1 0 0 0 1 8
05:15 PM 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 1 0 2 4
05:30 PM 1 0 0 0 1 0 0 2 0 2 0 0 4 0 4 1 0 0 0 1 8
Total Volume 5 0 0 0 5 0 0 4 0 4 1 0 13 0 14 4 0 1 0 5 28
% App. Total 100 0 0 0 0 0 100 0 71 0 929 0 80 0 20 0
PHF | 625 .000 .000 000 625| .000 .000 .500 .000 500 | .250 .000 .650 .000 700 | 1.00 .000 .250 .000 .625 .875
177 Wells Ave
Out In Total
[ 1 [ 5] [ sl
[ o[ ©o o
‘R_ifht Thru Left Peds
Peak Hour Data
48 Fls = |
il s "l
= North 1 nd
‘:::JI © ° E——} E E
g c = Clo @
<< — Sl Peak Hour Begins at 04:45 PM — ]5 2]
o £ & 23
= ® <+ Eastern Driveway SN z
=1hn = - —
O[ s 2 ]g
8 Fo
Left Thru Right Peds
3 o 1 o
[ 8 [ 14 [_22]
Out In Total
Site Driveway




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Site Driveway File Name : 840 East Driveway at Wells 4-6 PM Wed

E/W: Wells Avenue Site Code : 840

Newton, MA Start Date : 7/1/2015

Page No :1
Groups Printed- Eastern Driveway
177 Wells Ave Wells Avenue Site Driveway Welis Avenue
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap. to | Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds [ app to | Right | Thru [ Left | Peds | app. ot | int. Total |
04:00 PM 4 0 0 0 4 0 0 1 0 1 0 0 1 1 1 0 1 0 8
04:15 PM 2 0 0 0 2 1 0 0 0 1 0 0 0 0 0 0 0 1 0 1 4
04:30 PM 3 0 1 0 4 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 6
04:45 PM 2 0 0 0 2 0 0 0 0 0 1 0 4 0 5 1 0 0 0 1 8
Total 11 0 1 0 12 2 0 1 0 3 1 0 6 0 7 2 0 2 0 4 26
05:00 PM 1 0 0 0 1 0 0 1 0 1 0 0 5 0 5 1 0 0 0 1 8
05:15 PM 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 1 0 2 4
05:30 PM 1 0 0 0 1 0 0 2 0 2 0 0 4 0 4 1 0 0 0 1 8
05:45 PM 1 0 0 0 1 0 0 1 0 1 1 0 4 0 5 0 0 0 0 0 7
Total 4 0 0 0 4 0 0 5 0 5 1 0 13 0 14 3 0 1 0 4 27
Grand Total 15 0 1 0 16 2 0 6 0 8 2 0 19 0 21 5 0 3 0 8 53
Apprch % | 93.8 0 6.2 0 25 0 75 0 9.5 0 90.5 0 62.5 0 375 0
Total % | 28.3 0 19 0 302| 38 0 113 0 151 3.8 0 35.8 0 396| 94 0 57 0 151




0 Seasonal Adjustment Calculations
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0 Speed Data
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0 Intersection Crash Data






g Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Newton, MA COUNT DATE : Aug-15

DISTRICT : 6 UNSIGNALIZED : siGNALIZED: [ ]

~ INTERSECTION DATA ~

MAJOR STREET : Nahanton Street
MINOR STREET(S) : Winchester Street
T Winchester Street
INTERSECTION North _ | @)
DIAGRAM
(Label Approaches) Nahanton Street Nahanton Street
(3) (4)
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NB SB EB WB Approach
Volume
PEAK HOURLY Ean
VOLUMES (AM/PM) - 350 1,263 538 g
v . INTERSECTION ADT (V) = TOTAL DAILY B
K" FACTOR: 0.104 APPROACH VOLUME - 20683
£ OF AVERAGE # OF e
TOTAL # OF CRASHES : 12 , 5 CRASHES PERYEAR (| 240
YEARS : A): .
CRASH RATE CALCULATION: | 032 RATE = o

Comments : MassDOT District 6 Avg: Signalized = 0.76, Unsignalized = 0.58
Project Title & Date: #840 - Newton




INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Newton, MA COUNT DATE : Aug-15
DISTRICT : 6 UNSIGNALIZED: | |  SIGNALIZED:

~ INTERSECTION DATA ~

MAJOR STREET : Nahanton Street

MINOR STREET(S) : Wells Avenue

T 333 Nahanton
INTERSECTION North St(fze)et
DIAGRAM
(Label Approaches) Nahanton Street Nahanton Street
3) (4)
Wells Avenue
(1)
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NB SB EB WB Approach
Volume
PEAK HOURLY
VOLUMES (AM/PM) : 1,096 178 897 826 . 2891
Wi . INTERSECTION ADT (V) =TOTALDAILY [ ___
K" FACTOR: 0.104 APPROACH VOLUME : | 28817
£OF AVERAGE # OF e
TOTAL # OF CRASHES : 22 _ 5 CRASHESPERYEAR (| 440
YEARS : A
CRASH RATE CALCULATION: | 042 RATE = <A( d -g030égf;0)

Comments : MassDOT District 6 Avg: Signalized = 0.76, Unsignalized = 0.58
Project Title & Date: #840 - Newton




oy o[V Light truck{yan, minivan,
Property damage| vehicle in traffic / V2: panel, pickup, spaft i) with
only {nce vi: ] ' s vehicle | only four tires / V2 Passenger
1805 NEWTON azemioiuredt 2 o o Rearend Troveling straisht shead__| reorted in ot ear by Davisht NAHANTON STREET
Vi-Possangercarl VELgH
Vi: Slowing or stopped in tuck(van, minivan, panel,
only (none taffic / V2 Travelling swaight | V3:Westbound / VA Hotrmparied V2 Net | pickup, spon ) wib oly NAHANTON STREET/
2655334 NEWTON 304012008 |412PM___inivred 2 o ] Rear-end shead seported Dauioht Cleay | WELLS AVENUE
V1: Colision with motor
perty vice i V2
only (none Sideswipe, same V1. Travelling ' etor venicle | V1: Passenger car | NAHANTON STREET /
5950 NEWTON 2 oM __linluredt o 1) direction v2 in yafic V2 Passenaer car (= Daviant Clear wELLS AVENUE
Dark - lighted
243a508 NEWTON 17.Feb-2000 | 6:40 PM. 1 o o Unknown V1 Parked V1: Unknown V1 Passencar cat O madway Clear STREET
1: Callision with moior
vehicle in traffc / V2:
V1: Travelling straight ahead /| V1:Southbound / Cofiision with motorvehicle | V1: Passenger car |
475721 NEWTON 03-Jun-2008 | 505 PM, 2 2 o Rearend T i taffic V2 Passener cat Onv Daviighy Clear NAMANTON STREET.
'V1: Callisan wilh motar
Property damage vehicle in trafic / V2.
anly {none Sideswipe, same | V1: Parked  V2:Travelling ' s V1: Passenger car/
478415 NEWION 05-9un-2000 | 13:58 AM __[iniured) 2 o o |direction traioht shead venicle wer Davisht Rain HAHANTON STREET
Collsian with parked
motor vehicie { V2 Collision
peny ! 1 g
oniy (none V1: Travelling straight ahead /| V2Northbound / V3:Net v3 with motor | V2Passenger car/
481360 NEWTON 17-un2008 {236 PM | iniured) 3 0 o Reatent V2 Parked | V3 Patked reoarted vehicle in traffic o Daviiaht CleatlClear MAHANTON STREET
NAHANTGN STREET
2470155 NEWTON 18EM fata) 1 1 o crash vy T V1; Collision with free vi o Davliaht Cleat STRES
V- Light bucklvan, mimvan,
panel, pickup, sport utity) wih
V1: Collision with motor | only four tes / V2 Light
operty vehicls in traffic V2. twuckivan, mini-an, panel,
only {rene Vi Traveling ' vehicle | pickup, sport utfay) with oniy NAHANTON STREET/
483060 NEWTON 240un2000 (631 PM___|iniured) 2 o o Anole V2 Tuina left in raffic i tires. et Davlight Rain STREET.
V1: Collision wath moior | V1: Passengar car | V2Light
vehicle in traffic / V2. truck{van, mini-van, panel,
viiL / ' motor vehicla | pickup, sport utity) with only
2477708 NEWTON 26 BM | Nonftalimury |2 7 6 |Heagon !m tratfc four s Davicht ClearCiear NAHANTON STREET,
I
2010
V. Passenger car 1 V2Lt
tnickivan, minkvan, panel,
V1: Callision with matoc | pickup, spoet utly) with only.
vehicle i traffic / V2. four tres / VA LIght truck(van,
Collsion with motor vehicle | mini-van, panel, pickup, sport
V1 Travelling straight ahoad / in waffic 7 V3: Collision with | utltyy with only faur tres !
Traveling 1 ! motor vaicle in raffic / V4 | V4 Light iuck(van, miri-van.
V3:Slowing or stopped in traffic | V2:Southbound / nwin molorvehice | panl, ikup,spot i) it NAHANTON STREET /
2561248 NEWTON 20492010 |38 PM | Nonatal iniury 14 3 o Anale 1va V4 Westbound |in raffic only four b Daviiah CloariCleat WELLS AVENUE
¥ ossanger STV
truckivan, mii-van, panc
vi: Tuming leh / V2 Travelling Vi: Othar 1 V2: Colision wih | ickup sor i) i omy NAHANTON ST/WELLS
2653730 NEWTON 11:0c12010 {818 AM__| Nan-fataliniury_{2 2 o |ance i ratic fou lres, Oavioht Clear/Glear AVE
only (nane VA: Collision with unknown
2612655 NEWION 3un2010 | 757 8M __Liniured) 1 o 0 Angle V1 Parked V1Unknawn ovable obiect V1: Passanner eat o Daviaht Clear NAHANTON ST
V1: Callision with motor
pety vahicle in trffc / V2
only (none V1:Not reported I Collision with parked motor | V1: Passangar car /|
2650047 NEWTON 26.0ct2010 | 137 P __Liniured) 2 o ) Anale. V1: Parked  V2Backing. vehicle car D Davient Clear NAHANTON ST
e o
5084 NEWTON PM__|Unkngwn 1 o o Sinole vehigie crash | VY: Traellina vi: Dy Dusk Cloan NAHANTON STREET
only {narie NAHANTON ST/
2677451 NEWTON 10:20 AM__ | iniuredh 1 o o Sinate vehicle erash _| V1: Tumina left V1:Easthound ve vi1: Passenger car orv Dawn. Clear/Cloa! st
Property damage
only (nona Sideswipe, same NAHANTON ST/
2848130 NEWTON 26.5e02010[806 AM __ |iniured o q direction V1T v3:Eastbound vt V1: Passenant car o Oaviiahy CleariGlear st
perty V1: Light truckivan, minivan,
only frone panal, pickup, sport uity) wih Dark - roadway WINCHESTER STREET
2562676 NEWTON 03Fen2010 | 528 AM | iniured 1 [ o Single vehicte cmsh__[V1: V1: Gollision s s Snow not lighted now NAHANTON STREET.
1
2011
V3 Coliion wilh molor | V3: Passanger car 1 V2 Light
perty vohicle in traffic / V2 trucklvan, minkvan, panel,
anly (none VA: Tuming left 1 V2 Traveliing | V1:Southbound / Collision with motor vehicle | pickup, sport utifty) with enly NAHANTON ST./ WELLS
13730 NEWTON oemarzon |g10aM inivred) 2 0 o Anle i in yaffe i Davioh Cleat AVE.
V1 Light fuck{van, min-van,
panel, pickup, sport uiity) with
2723430 NEWTON 1:Mav:2011| 640 PM 1 1 o Not moorted V1 Backing Vi only Not recorted NAHANTON ST
ety V1: Light sruck{van, mini-van,
only {non panel. pickup, spor utilty) with
27368050 NEWTON 20.4un2011 [00:00 AM__|iniured 1 o o Not sevrted. VT Vi iy fout tires. Not reported_|Not moanted | Not Revorted. NAHANTON ST
V1 Passanger Gar 1 V2 Light
V1: Collsion with parked | tnuck(van, miri-van, panal,
‘motor vahicle /V2: Collision | pickup. sport utity) with only
2801265 NEWTON 14Ne2011 | 801 PM 2 o o Head-on Vi Parked 1 V2Unknown | V1:Unknawn / V2 Unknown | with parked motot veticle __|four tres uinknown Cloar NAHANTON ST
V1: Light trockvan, minvan,
pancl, pickup, sport uiity) with
Vi: Calsion withmator | oy feur ioe VeLight Sioet, hall(rmezing
vehicla in raffic | V2. truck{van, mini-van, gane, rain or dizle)iSleel.
Sideswipe, opposie | V1: Travelling stight ahead / icle | pickup, sport iy b freezing rain or | NAHANTON ST/
285600: NEWTON o5Feb2011 | 232 PM 2 0 ) drectian  Traveliing straicht ahoad ntmatl four tires wet Davisht drizzie) st
P ‘Snaw/Sieet. hai
only {nana Dark - lightad | (reszing fain or WINCHESTER STREET
27111213 NEWTON 01-An20t1 |430AM __|iniured) o o Sinale vehi vt vi V1; Passencer car Snow. roadway drizzie) HAHANTON STREET
1
2012
VA Coliion with mator | V1 Light tuckivan, minivan,
P vehicle i rafic / V2 panel, pickup. sport utilty) with
only (nane V1. Travelling straight ahead /| V1:Northbound / Coliision with motar vehicle | only four res./ V2:Passenger NAHANTON ST/WELLS
3210344 NEWION 2602012 |02 AM__|iniured) 2 o o Anole in traffic ca O Daviaht Cloudy AVE
V1 Collisian with motar
vahicle in tratfic / V2
anly (none V1 Tuming leh/ V2 Travelling Coltision with motor vehicls | V1: Passanger car Dark - lighted NAHANTON ST/ WELLS
3321853 HEWTON Doc2012|526PM __ {iniurech 2 o ) Angie 1 3 Wet roadvay Cloudy AVE
V: Light truckivan, minivan,
e, pickup, spart utly) with
V1: Colison vt metr | ol faurtres V21t
y vehicle i traffic / V2. buck{van, mirivan, panol,
nly (nane vt pickup. spor
3084072 NEWTON eM__|iniured o o Angle, V2Backina in traffic four tires o Davicht Clear WELLS AVE
V1: Colision with motor i ruck{van, mifi-van,
V1: Slowing ar stopped in venicle in trafic./ V2: panel, pickup. sport uiity) with
only (rane waffic/ V2 Slowing or siapped Collision with molor vehicle | aniy four tres / V2:Passenger
3270221 NEWTON 121907 AM__| iniured) o 0 |Rearend in traffc E 1v2Unknown__|in car v Davioh ClearfClear WELLS AVE.
V1 Callsian with motor
vefiicle in trafic / V2
oy foane V1: Travefiing straight ahead | Collision with motor vehicle | V1: Passenger car /
s50AM | iniurec) 2 o o Angle > Tuming feft Il in trahic o Daviaht Cloat S A
10.45 AN | Mot Reooried |1 o o tnknown V1; Parked V1:Unknavn Vi Unkngwn V1 ot e O Dagighy CiearfCicar WELLS AV
V1: Light truckivan, minivan,
V1: Collisian wath parked | panel, pl:lwp, spor utity) with Datk - lightsd
743PM  |NotRevored |1 o a Rear-and V1 Parked motor vehicle O Clgudy WELLS AVE
L 1
VA" Colliion with motar | VA- Passenger car / VZLight
vehicle in trafic | V2: tnuck(van, mini-van, panel,
anly (none Vi: Tuming loft  V2:Travalling vehiclo | pickup. sport vty NAHANTON ST/ WELLS
3556762 NEWTON 2013 |7:20 AM__ ] iniured) 2 o o Ante in traffic tour it Drv Davtioht CleayClear AVE
V1. Colision with cyclist
(aicyee, ticycle, unicycle, NAHANTON ST/WELLS
355772 NEWTON 11-Aus2013|8,05 AM___| Non fatal iniurv 11 1 o Angle. V1 Tumin leh V1:Easthound oedal cat) V- Passanoer o Daviaht CleariCleat AVE
v1 Light truck(van, min-van,
mel, pickup, sport Lty with
VA: Calision witnmotor | only ot o 12 Ligh
V1: Siowing of stopped in vehicle in traffic  V2: truckivan, mini-van, panel,
traflc / V2 Travelling straight pickup, 5port utilty) with only NAHANTON ST/WELLS
3665345 NEWTON 10.Npv.2013 | 838 AM___ | Nonfatat iniorv_|2 1 o Rear-and ahmad in raffic fou tires. Drv Davioht Cieat AVE
pe VA Light wugk{van, mini-van.
anly (none panel, pickup, sport uilty) with NAHANTON ST/
3385096 HEWTON 05-A0r2013 (621 PM ]iniured) 1 o g Sinale crash__ | V1 Tuming ief) Vi:Mothbound Vi, only fout tims, Davight Glear |WINCHESTER ST
VA Collision with mator
vehicle in trafic / V2:
V1: Tuming left 1 V2:Travelling V1: Passeng NAHANTON ST/
3428273 NEWTON AM 2 1 o Angle In trafic o on Oavight st
V1 Collision with motor
vehicle in ralic/ V2:
porty vi: 1 jvaa : vi: e
only (none ! intraffc./ V3 Colision with | V2Passenger car / NAHANTON ST/
3676188 NEWTON 2013|110 PM | iniured) 3 o a Anal, V3 Slowing or miotor yehicte intrattic ca Dy Daylight Cleay WINCHESTER ST
NAHANTON ST/
3600138 NEWTON Dec-201310:32 AM 1 1 1 o Sinte vetycle crash__|v1: i und vy v1: Passenger cat oy Daviiont CieaiiCioar st
V1: Collision with motor
vehicte in traffic / V2:
V1: Travelling straight ahaad ! " get car ! WELLS AVE / NAHANTON
a3ca18 HEWTON 1065520131 1350 AN 2 I 0 Hoad:an L et Dastiahl Baioain SL
840 Crash Data Combined xis Paget
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Watertown Yard
B9 Needham Junction-Watertown Squa

52 Dedham Mall or Charles River Loop-

(TTY) 617-222-5146 * www.mbta.com
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o Sight Line Analysis






Stopping Sight Distance - Posted

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 NB 30 110.25 86.3 196.5
Direction 2 SB 30 110.25 86.3 196.5
INPUTS Direction 1 Direction 2
Travel Direction NB SB
Speed 30 30
Grade 0 0
t 25 2.5
a 1.2 11.2

Stopping Sight Distance (SSD) - Source: AASHTO

SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV
Brake Distance = V2 /(30 x ((a/32.2)+G))

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec’2)




Stopping Sight Distance - Average

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 NB 29 106.575 80.6 187.2
Direction 2 SB 32 117.6 98.1 2157
INPUTS Direction 1 Direction 2
Travel Direction NB SB
Speed 29 32
Grade 0 0
t 25 2.5
a 1.2 11.2

Stopping Sight Distance (SSD) - Source: AASHTO

SSD = Reaction Distance + Brake Distance
Reaction Distance =1.47 xt xV
Brake Distance = V*2 /(30 x ((a/32.2)+G))

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec”2)




Stopping Sight Distance - 85th Percentile

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 NB 33 121.275 104.4 225.6
Direction 2 SB 35 128.625 117.4 246.0
INPUTS Direction 1 Direction 2
Travel Direction NB SB
Speed 33 35
Grade 0 0
t 2.5 2.5
a 11.2 11.2

Stopping Sight Distance (SSD) - Source: AASHTO

SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt x V
Brake Distance = V"2 / (30 x ((a/32.2)+G))

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec’2)




Intersection Sight Distance Calculations
Source: A Policy on Geometric Design of Highways and Street, 6th Edition; AASHTO; 2011.

ISD=1.47*V*t

V = speed
t =time gap

t = 7.5 s for a passenger car for Left Turn from a Stop
t = 8.5 s for a passenger car for Right Turn from a Stop

Posted (Advisory) Speed Limit

Proposed Site Driveway I1ISD = 1.47 * 30 * 7.5 = 331ft SAY 335 ft
(left-turn from a stop)

Proposed Site Driveway ISD = 1.47 * 30 * 6.5 = 287ft SAY 290 ft
(right-turn from a stop)
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8/5/2015 Needham-Wellesley |-95 Add-A-Lane

T

Mass. /7o

Project Area

The work on I-95 begins approximately 1,000 feet north of the Needham Branch RR Bridge in Needham and continues to 5,000 feet north
of Route 9 in Wellesley, approximately 3.8 miles.

Project Overview

This project is the sixth and final contract to provide an additional travel lane and shoulder toward the median on I-95 from
approximately Route 24 in Randolph to Route 9 in Wellesley. This widening includes restoring the breakdown lanes for their intended use.
This sixth contract is a 3.8-mile segment of I-95 from just north of the Needham Branch railroad bridge in Needham to about 5,000 feet
north of Route 9 in Wellesley.

Work under this project includes:

» Additional travel lane and shoulder to
1-95 northbound and southbound
toward the median along the entire
length of the project.

LU Weristey

hd

A new interchange at Kendrick Street B
and two collector-distributor roads T
connecting Kendrick Street and fod
Highland Avenue.

NEW HRCHANGE.
Y KEWDARIK STRELE

A4

Seven new noise barriers.

hd

Upgrades to the interchanges at
Highland Avenue and Route 9 to
improve safety and mobility to
reduce traffic diversions to local
roads.

» Two additional auxiliary lanes
between Highland Avenue and Route
9.

Four new bridges: Kendrick Street over I-95, a new flyover ramp at the Kendrick Street interchange, Highland Avenue over Route
128, and 1-95 over Route 9.

» Widening of the bridge carrying Central Avenue over I-95.

-

Project Status

Barletta Heavy Division, Inc. is the prime contractor. Construction began in January 2015 and is expected to be completed in Spring
2019. MassDOT established an interim milestone requiring a portion of the new Kendrick Street Interchange to be open to traffic in Fall
2016.

The project has been split into five major stages to minimize impacts to the traveling public. Stage 1 (January 2015 to October 2015)
includes the following:

» Widening the northern half of the Kendrick Street Bridge while maintaining the existing three lanes on the structure.

» Building Kendrick Street ramp bridge to I-95 NB.

» Commencing construction of the new Highland Street Bridge while maintaining traffic on the existing spans.

» Initial construction at the interchange of I-95 and Route 9.

» Demolition of the railroad bridge over I-95.

Current Construction Activities: Week of August 3rd

Throughout the week of August 3, 2015, Barletta Heavy Division (BHD), MassDOT's contractor for the Route 128 Add-a-Lane Bridge V
project, will continue construction operations. Work will be performed during both the standard working hours of 7:00AM to 3:00PM and
third shift of 7:00PM to 5:00AM.

During the third shift, construction activities will be located on both Route 9 and Route 128 mainline and require the closure of two
highway lanes, which is prohibited during standard working hours. Work on the mainline will include the installation of drainage in the
median south of Kendrick Street and from the Railroad Bridge to Central Avenue, and the drainage component for a temporary cross over
lane.

Within standard working hours, work will take place on the Kendrick Street Bridge, Central Avenue Bridge, and the Highland Avenue
Bridge. At the Kendrick Street Bridge, the work will continue on the installation of walls, and forming, reinforcing, and pouring the west
abutment wall, and work will continue on setting the bearings and setting the structural steel, Furthermore, the installation of the utility

https ://iwww massdot.state. ma.us/highway/HighlightedPr ojects/NeedhamWellesleyl95AddALane.aspx 1/2



8/5/2015 Needham-Wellesley 1-95 Add-A-Lane
racks and hanger will commence.
At Highland Avenue, work will conclude on forming and reinforcing of the east abutment walls, and pouring of the east abutment wall will
commence. Work will conclude on striping the west abutment, and the backfill and preload of the west abutment will commence. Finally,
striping and shoring of the pier caps will commence.
At the Central Avenue Bridge site, excavations and lagging for the central arch will be undertaken.
At Route 9, work will conclude on the installation of the mast arms and strain pole foundations, and the installation of the traffic
controller foundations and cabinets will begin. Work will commence on the removal of the center median and the construction of the left-
turn lanes.
It should be noted that in early September, the left-turn lanes and the cross over will be activated on Route 9. More information will

provided when a date has been set. Please share this information with neighbors, friends, co-workers, family members or anyone else
you think may benefit from it.

Upcoming Meetings
No meetings are planned at this time.
Getting Involved

Please sign up for e-majl updates on the project. Send questions and comments to: NWi95@dot.state.ma.us

For additional information, please contact:

Nathaniel Curtis, Howard/Stein-Hudson, Public Involvement Specialist
Tel: (617)482-7080 x236

or
Trish Foley

MassDOT Legislative Liaison for Norfolk & Bristol Counties
Tel: 857-368-8907

‘Select Language ¥ | Powered by Microsoft Translator | Translation Support

MassDOT Home | About Us | Employment | Contact Us | Site Policies | Project Inf6 WCopyrigh't © 2015 Commdhwealfh kokf Méssachusetts
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Traffic Impact Assessment
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Traffic Impact Assessment
Newton, Massachusetts
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Traffic Impact Assessment
Newton, Massachusetts
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0 Trip Generation Data






Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 710 - General Office Building

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 60.585

AVERAGE WEEKDAY DAILY
T= 11.03 * (X)
T= 11.03* 60.59

T= 66825
T= 668 vehicle trips
with 50% ( 334 vpd) entering and 50% ( 334 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC |

T= 1:56*(X)
T= 156*  60.59
T= 9451
T=95 vehicle trips
with 88% (84 vph) entering and 12% ( 11 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC |

T= 149*(X)
T=  1.49* 6059
T= 9027
T=90 vehicle trips
with 17% (15 vph) entering and 83% ( 75 vph) exiting.
[SaTURDAY DAILY |
T=  246*(x)
T= 246* 6059
T=  149.04
T=150 vehicle trips
with 50% (75 vpd) entering and 50% ( 75 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR ‘
T=043*(X)
T=043*  60.59
T=26.05
T=26 vehicle trips
with 54% (14 vph) entering and 46% ( 12 vph) exiting.

LUC 710 SF (Avg Rates).xls






0 Trip Distribution Calculations






Norkplace MCD/County Flows for the United States and Puerto Rico Sorted To/From Routes
ey
end tamplng and nonsarmpling arrors, see e Nahanton Street | Nahanton Street | Winchester Street | Tota)
Residence Workplace Residence (From West) (From East) {From North)
% of Total
Number |MCD MCD
10,154 Newton city Newtan city 25.2% Newton city 10% 2.5% 25% 6.3% 65% 16.4% 25.2%
6,986 Boston city Newton city 17.3% Boston city 50% 8.7% 25% 4.3% 25% 4.3% 17.3%
2,225] Waltham ity Newton city 5.5% Waltham city 75% 4.1% 25% 1.4% 0.0% 5.5%
1,352| Framingham town Newton city 3.4% Framingham town 100% 3.4% 0.0% 0.0% 3.4%
1,091 | Brookline town Newton city 27% Brookline town 10% 0.3% 65% 1.8% 25% 0.7% 2.7%
1,088{ Somerville city Newton city 27% Somerville city 50% 1.4% 25% 0.7% 25% 0.7% 2.7%
1,006} Watertown Town city Newton city 2.5% Watertown Town city 50% 1.2% 25% 0.6% 25% 0.6% 2.5%
902| Needham town Newton city 2.2% Needham town 100% 2.2% 0.0% 0.0% 2.2%
873 | Natick town Newton city 2.2% Natick town 100% 2.2% 0.0% 0.0% 2.2%
767 | Medford city Newton city 1.9% Medford city 50% 1.0% 25% 0.5% 25% 0.5% 1.9%
761| Cambridge city Newton city 1.9% Cambridge city 50% 0.9% 25% 0.5% 25% 0.5% 1.9%
529| Dedham town Newton city 1.3% Dedham town 50% 0.7% 50% 0.7% 0.0% 1.3%
525| Everett city Newton city 1.3% Everett city 50% 0.7% 25% 0.3% 25% 0.3% 1.3%
507 | Belmont town Newton city 1.3% Belmont town 50% 0.6% 25% 0.3% 25% 0.3% 1.3%|
475 Lowell city Newton city 1.2% Lowell city 100% 1.2% 0.0% 0.0% 1.2%]
474|Wellestey town Newton city 1.2% Wellesiey town 100% 1.2% 0.0% 0.0% 1.2%]
468 Arlington town Newtan city 1.2% Arlington town 75% 0.9% 0.0% 25% 0.3% 1.2%]
463| Billerica town Newton city 11% Billerica town 100% 1.1% 0.0% 0.0% 1.1%]
455| Norwood town Newtan city 1.1% Norwood town 100% 1.1% 0.0% 0.0% 1.1%
448| Mariborough city Newton city 1.1% Mariborough city 100% 1.1% 0.0% 0.0% 1.1%
448 Quincy city Newton city 1.1% Quincy city 75% 0.8% 25% 0.3% 0.0% 1.1%|
353 Malden city Newton city 0.9% Malden city 50% 0.4% 50% 0.4% 0.0% 0.9%
349} Revere city Newton city 0.9% Revere city 50% 0.4% 25% 0.2% 25% 0.2% 0.9%
348] Ashiand town Newton city 0.9% Ashland town 100% 0.9% 0.0% 0.0% 0.9%
325|Walpole town Newton city 0.8% Walpole town 100% 0.8% 0.0% 0.0% 0.8%
317|Waoburn city Newton city 0.8% Wobumn city 75% 0.6% 25% 0.2% 0.0% 0.8%
306| Randolph town Newton city 0.8% Randolph town 100% 0.8% 0.0% 0.0% 0.8%
295| Milton town Newton city 0.7% Milton town 50% 0.4% 50% 0.4% 0.0% 0.7%!
293|Canton town Newton city 0.7% Canton town 75% 0.5% 25% 0.2% 0.0% 0.7%
267 | Lexington town Newton city 0.7% Lexil town 75% 0.5% 0.0% 25% 0.2% 0.7%
260| Worcester city Newton city 0.6% Worcester city 100% 0.6% 0.0% 0.0% 0.6%
259 Brockton city Newton city 0.6% Brockton city 100% 0.6% 0.0% 0.0% 0.6%
250 Millis town Newton city 0.6% Millis town 100% 0.6% 0.0% 0.0% 0.6%
230| Burlington town Newton city 0.6% Burlington town 100% 0.6% 0.0% 0.0% 0.6%
225 Medfield town Newton city 0.6% fown 100% 0.6% 0.0% 0.0% 0.6%|
225{Weymouth Town city Newton city 0.6% Weymouth Town city 75% 0.4% 25% 0.1% 0.0% 0.6%
223} Shrewsbury town Newton city 0.6% Shrewsbury town 100% 0.6% 0.0% 0.0% 0.6%
222|Easton town Newton city 0.6% Easton town 100% 0.6% 0.0% 0.0% 0.6%
218|Braintree Town city Newton city 0.5% Brainiree Town city 75% 0.4% 25% 0.1% 0.0% 0.5%
214|Westwood town Newton city 0.5% Westwood town 100% 0.5% 0.0% 0.0% 0.5%
207|Wayland town Newton city 0.5% Wayland town 100% 0.5% 0.0% 0.0% 0.5%
205|Lynn city Newton city 0.5% Lynn city 50% 0.3% 50% 0.3% 0.0% 0.5%)
198|Medway town Newton city 0.5% Medway town 100% 0.5% 0.0% 0.0% 0.5%|
197 | Chelmsford town Newton city 0.5% Cheimsford town 100% 0.5% 0.0% 0.0% 0.5%|
194 Sudbury town Newton city 0.5% Sudbury town 100% 0.5% 0.0% 0.0% 0.5%
193| Wilmington town Newton city 0.5% Wilmington town 75% 0.4% 25% 0.1% 0.0% 0.5%
184|Weston town Newton city 0.5% Weston town 100% 0.5% 0.0% 0.0% 0.5%
179 Sharon town Newton city 0.4% Sharon town 100% 0.4% 0.0% 0.0% 0.4%
178| Franklin Town city Newton city 0.4% Franklin Town city 100% '0.4% 0.0% 0.0% 0.4%]|
178| Stoughton town Newton city 0.4% Stoughton town 100% 0.4% 0.0% 0.0% 0.4%]|
177|Nashua city Newton city 0.4% Nashua city 100% 0.4% 0.0% 0.0% 0.4%!|
166 Holliston town Newton city 0.4% Holliston town 100% 0.4% 0.0% 0.0% 0.4%!|
153| Melrose city Newton city 0.4% Meirose city 50% 0.2% 25% 0.1% 25% 0.1% 0.4%|
151 Dracut town Newton city 0.4% Dracut fown 100% 0.4% 0.0% 0.0% 0.4%
143{ Hudson town Newton city 0.4% Hudson town 100% 0.4% 0.0% 0.0%: 0.4%
140| Hopkinton town Newton city 0.3% Hapkinton town 100% 0.3% 0.0% 0.0% 0.3%
134|Reading town Newton city 0.3% Reading town 50% 0.2% 25% 0.1% 25% 0.1% 0.3%
127|Mansfield town Newton city 0.3% 100.0% Mansfield town 100% 0.3% 0.0% 0.0% 0.3%
40,279 Total 55.0% 19.8% 25.1% 100.0%)
SAY 55.0% 20.0% 25.0% 100.0%!

G:\Projects\840 - Newton (60 Wells)\Excel\840 Journey to Work 2006-2010.xlsx
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Traffic Impact Assessment

Newton, Massachusetts
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Peak Hour Traffic Volumes






MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Wells Avenue File Name : 840 Wells Ave at Nahanton St 8-9 AM
E/W: Nahanton Street Site Code : 840
Newton, MA Start Date : 7/1/2015
PageNo :2
JCC Nahanton Street Wells Avenue Nahanton Street
From North From East From South From West
Start Time | Right | Thru | Left | Peds | . o | Right | Thru | Left | Peds | s o | Right | Thru | Left | Peds [ ap. 7ota | Right | Thru | Left | Peds | app. ol | Int. Total |
Peak Hour Analysis From 08:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 9 1 24 0 34 31 175 67 0 273 27 2 19 0 48 85 124 31 0 240 595
08:15 AM 16 0 19 0 35 67 159 70 0 296 14 1 21 0 36| 102 114 34 0 250 617
08:30 AM 21 0 30 0 51 57 169 100 0 326 13 1 26 0 40 99 123 42 0 264 681
08:45 AM 40 1 58 0 99 51 154 103 0 308 26 0 29 0 55| 139 107 34 0 280 742
Total Volume 86 2 13 0 219 | 206 657 340 0 1203 80 4 95 0 179 | 425 468 141 0 1034 | 2635
% App. Total | 39.3 0.9 598 0 171 546 283 0 447 22 531 0 411 453 136 0
PHF | .538 500 .565 .000 553 | 769 939 825 .000 923 | 741 500 .819 .000 814 | .764 .944 839 .000 923 888
Passenger Vehicles 83 2 131 0 216 203 644 338 [} 1185 7 4 95 0 176 424 453 140 o 1017 2594
% Passenger Vehicles
Heavy ilehicles 3 0 0 0 3 3 13 2 0 18 3 0 0 0 3 1 15 1 0 17 41
% Heavy Vehicles | 3.5 0 0 0 14| 15 20 06 0 15| 3.8 0 0 0 17| 02 32 07 0 16 16
JCcC
Out In Total
347 216 563
4 3 7
351 219 570
83 2] 131 0
3 0 0 0
86 2] 131 0
‘R_i?ht Thru Left Peds
Peak Hour Data
sy [EEs 2l & o
s ~ Z&|w S 2= S
§ Y North - ©[% = g
C":’Eg-':g ~YE Peak Hour Begins at 08:00 AM —3 =% | N
2 O [ I8 E P Vehidl - géézg
assenger vehicies [0y
% ~ oS S Mg Heavy Vehicles f%gwg ,3
= g S8 oolola - 2 2 g =
& flooo BB
Left Thru Right Peds
95 4] 77 0
0 0 3 0
95 480 0
764 176 940
3 3 6
767 179 946
Out In Total




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Wells Avenue File Name : 840 Wells Ave at Nahanton St 8-9 AM
E/W: Nahanton Street Site Code : 840
Newton, MA Start Date : 7/1/2015
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
JCC Nahanton Street Welis Avenue Nahanton Street
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap. rom | Right | Thru | _Left | Peds | app o | Right | Thru | Left | Peds [ ap to | Right [ Thru [ Left | Peds | app. Total | Int. Total |
08:00 AM 9 1 24 0 34| 31 175 67 0 273 27 2 19 0 48| 85 124 31 0 240 595
08:15AM| 16 0 19 0 35| 67 159 70 0 298| 14 1 21 0 36| 102 114 34 0 250] 617
08:30 AM | 21 0 30 0 51| 57 169 100 0 326 13 1 26 0 407 99 123 42 0 264| 681
08:45 AM | 40 1 58 0 99| 51 154 103 0 308| 26 0 29 0 55| 139 107 34 0 280 742
Total| 86 2 131 0 219| 206 657 340 0 1203 80 4 95 0 179| 425 468 141 0 1034| 2635
Grand Total | 86 2 131 0 219| 206 657 340 0 1203| 80 4 95 0 179]| 425 468 141 0 1034| 2635
Apprch % | 39.3 0.9 59.8 0 171 546 28.3 0 447 2.2 531 0 411 453 136 0
Total % | 3.3 0.1 5 0 83| 7.8 249 129 0 457 3 02 36 0 6.8| 161 178 54 0 392
Passenger Vehicles 83 2 131 L] 216 203 644 338 0 1185 77 4 a5 0 176 424 453 140 [ 1017 2594
% Passenger Vehicles,
Heavy Vehicles 3 0 0 0 3 3 13 2 0 18 3 0 0 0 3 1 15 1 0 17 41
% Heavy Venicles | 3.5 0 0 0 14| 15 2 06 0 15| 3.8 0 0 0 17| 02 32 07 0 16 16




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Wells Avenue File Name : 840 Wells Ave at Nahanton St 445-6
E/W: Nahanton Street Site Code : 840
Newton, MA Start Date : 6/30/2015
Page No :2
JCC Driveway Nahanton Street Wells Avenue Nahanton Street
From North From East From South From West
Start Time | Right | Thru | Left | Peds | sp raw | Right | Thru | Left | Peds | apret | Right | Thru | Left | Peds | ap. o | Right | Thru | Left [ Peds [ ap. tout | int Total |
Peak Hour Analysis From 04:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45PM| 13 o 17 0 30| 27 140 26 1 194 | 52 1 118 1 172| 29 124 9 0 162 558
05:00 PM | 22 o 17 0 391 22 134 22 0 178 | 100 1 134 0 235 24 141 14 0 179 631
05:15PM| 17 0 32 0 49| 21 140 26 0 187 | 89 1 109 1 200 28 158 9 0 195 631
05:30PM| 19 0o 17 0 36| 31 127 29 1 188| 76 0 123 0 199 | 24 167 9 0 200 623
Total Volume | 71 0 83 0 154 | 101 541 103 2 747 | 317 3 484 2 806 105 590 41 0 736 | 2443
% App. Total | 46.1 0 539 0 135 724 138 03 393 04 60 0.2 143 802 586 0
PHF | .807 .000 .648 .000 786 | 815 966 .888  .500 963 | .793 750 903 500 857 | 905 .883 732 .000 .920 .968
Passenger Vehicles 71 0 83 0 154 101 534 101 2 738 317 3 483 2 805 105 590 41 0 736 2433
% Passenger Vehicles
Heavy i/ehicles 0 0 0 0 0 0 7 2 0 9 0 0 1 0 1 0 0 0 0 0 10
% Heavy Vehicles 0 0 0 0 0 0 13 19 0 1.2 0 0 02 0 0.1 0 0 0 0 0 0.4
JCC Driveway
Out In Total
145 154 299
0 0 0
145 154 299
71 o] 83 0
0 0 0 0
71 o 83 0
l';(ij;ht Thru Left Peds
Peak Hour Data
— o +~ O~
2878 T Tee s g s
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& S 125 Passenger Vehicies =l o8& g
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[ o w N
o @ olo b ~(w©
Left Thru Right Peds
483 3] 317 2
1 0 0 0
484 3| 317 2
206 805 1011
2 1 3
208 806 | 1014
Out In Total
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Wells Avenue File Name : 840 Wells Ave at Nahanton St 445-6
E/W: Nahanton Street Site Code :840
Newton, MA Start Date : 6/30/2015
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
JCC Driveway Nahanton Street Wells Avenue Nahanton Street
From North From East From South From West
Start Time | Rigt | Thru | Left | Peds | agp.rom | Right | Thru | Left | Peds | ap 7o | Right [ Thru| Left | Peds | ap 1o | Right [ Thru | Left | Peds | app. totat | mnt. Total |
04:45 PM 13 0 17 0 30| 27 140 26 1 194 52 1 118 1 172 29 124 9 0 162 558
Total 13 0 17 0 30 27 140 26 1 194 52 1 118 1 172 29 124 9 0 162 558
05:00 PM 22 0 17 0 39 22 134 22 0 178 100 1 134 0 235| 24 141 14 0 179 631
05:15 PM 17 0 32 0 49 21 140 26 0 187 89 1 109 1 200| 28 158 9 0 195 631
05:30 PM 19 0 17 0 36 31 127 29 1 188| 76 0 123 0 199 | 24 167 9 0 200 623
05:45 PM 17 0 28 0 45 22 147 19 0 188 | 71 0 72 0 143 19 142 11 0 172 548
Total 75 0 94 0 169 96 548 96 1 741 | 336 2 438 1 7771 95 608 43 0 746 | 2433
Grand Total 88 0 111 0 199 | 123 688 122 2 935 388 3 556 2 949 | 124 732 52 0 908 | 2991
Apprch % | 44.2 0 558 0 132 73.6 13 02 409 03 586 0.2 13.7 806 57 0
Total % | 2.9 0 37 0 6.7| 41 23 41 041 31.3 13 0.1 186 0.1 317 41 245 1.7 0 304
Passenger Vehicles 88 o 111 0 199 123 680 120 2 926 388 3 5565 2 948 124 731 52 0 807 2979
% Passenger Vehicles
Heavy Vehicles 0 0 0 0 0 0 8 2 0 10 0 0 1 0 0 0 0 1 12
9% Heavy Vehicles 0 0 0 0 0 0 12 16 0 1.1 0 0 02 0 0.1 0 01 0 0 0.1 0.4




Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Condition (Uncalibrated)
Weekday Morning Peak Hour

A a0y ¢ AN b ALY
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ £ i b g b1 T b T+
Volume (vph) 141 468 425 340 857 206 95 4 80 131 2 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 14 11 11 11 12 12 16 12 1 "
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.850 0.964 0.856 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1702 1756 1697 1753 1762 0 1736 1626 0 1805 1567 0
Fit Permitted 0.080 0.373 0.693 0.696
Satd. Flow (perm) 143 1756 1697 688 1762 0 1266 1626 0 1322 1567 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 478 27 90 97
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 227 114
Peak Hour Factor 089 08 089 08 08 08 08 08 08 089 089 089
Heavy Vehicles (%) 1% 3% 0% 1% 2% 2% 4% 0% 0% 0% 0% 0%
Adj. Flow (vph) 158 526 478 382 738 231 107 4 90 147 2 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 526 478 382 969 0 107 94 0 147 99 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 11 " 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 100 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(f) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex CHEx Cl+Ex Cl+Ex CHEx Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 84
Detector 2 Size(ft) 6 6
Detector 2 Type ChH+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA

G:\Projects\840 - Newton (60 Wells)\Synchro\Report\For Calibration\840 Ex AM - July Uncalibrated.syn
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Lanes, Volumes, Timings

2015 Existing Condition (Uncalibrated)

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

Weekday Morning Peak Hour

Ay AN b ]S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 110 10 100 110 1.0 1.0 1.0 1.0
Total Split (s) 16.0 550 550 160 550 200 200 200 200
Total Split (%) 17.6% 604% 604% 17.6% 60.4% 22.0% 22.0% 22.0% 22.0%
Maximum Green (s) 120 500 500 120 500 150 150 150 15.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 20 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes  Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 20 2.0 2.0 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 612 500 500 612 500 127 127 127 127
Actuated g/C Ratio 070 058 058 070 058 015 015 015 015
v/c Ratio 056 052 041 063 094 058  0.30 076 032
Control Delay 216 143 21 9.0 371 482 1.2 617 108
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 216 143 2.1 90 3741 482 1.2 61.7 108
LOS C B A A D D B E B
Approach Delay 10.3 29.2 30.9 41.2
Approach LOS B C C D
90th %ile Green (s) 120 500 500 120 500 150 15.0 150 150
80th %ile Term Code Max Max  Max  Max  Max Max  Max Max  Max
70th %ile Green (s) 120 500 500 120 50.0 150 15.0 150 15.0
70th %ile Term Code Max Max  Max  Max  Max Max  Max Max  Max
50th %ile Green (s) 11.1 500 500 111 50.0 147 147 147 147
50th %ile Term Code Gap Max Max  Gap  Max Gap Gap Gap  Gap
30th %ile Green (s) 9.0 50.0 500 9.0 500 116 116 116 1.6
30th %ile Term Code Gap Max Max  Gap Max Gap Gap Gap Gap
10th %ile Green (s) 6.9 493 493 69 493 7.8 7.8 7.8 7.8
10th %ile Term Code Gap Gap Gap Gap Gap Gap Gap Gap  Gap
Queue Length 50th (ft) 32 177 0 60 489 56 2 79 1
Queue Length 95th (f) 93 269 40 93  #794 109 43 #161 43
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 319 1013 1181 644 1029 219 356 228 351
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 050 052 040 059 094 049 026 064 028
Intersection Summary
Area Type: Other

Cycle Length: 91

G:\Projects\840 - Newton (60 Wells)\Synchro\Report\For Calibration\840 Ex AM - July Uncalibrated.syn
MDM Transportation Consultants, inc.



Lanes, Volumes, Timings 2015 Existing Condition (Uncalibrated)
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Morning Peak Hour

Actuated Cycle Length: 86.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
90th %ile Actuated Cycle: 91
70th %ile Actuated Cycle: 91
50th %ile Actuated Cycle: 89.8
30th %ile Actuated Cycle: 84.6
10th %ile Actuated Cycle: 78
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Split_s and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Conditions (Uncalibrated)
Weekday Evening Peak Hour

A ey v N 2 S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 4 i H . % y o8 L] g
Volume (vph) 41 590 105 103 541 101 484 3 317 299 0 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 14 11 11 11 12 12 16 12 1 1
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 1.00 100 1.00
Frt 0.850 0.976 0.851 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1809 1697 1736 1804 0 1805 1617 0 1805 1561 0
Flt Permitted 0.130 0.130 0.709 0.459
Satd. Flow (perm) 235 1809 1697 238 1804 0 1347 1617 0 872 1561 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 80 10 327 353
Link Speed (mph) 35 30 30 30
Link Distance {ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 114
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 42 608 108 106 558 104 499 3 327 308 0 73
Shared Lane Traffic (%) '
Lane Group Flow (vph) 42 608 108 106 662 0 499 330 0 308 73 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 1 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 09 102 102 102 100 100 08 100 104 104
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Ci+Ex CHEx CHEx Ci+Ex CI+Ex ClH+Ex  CHEx Cl+Ex CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm-+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Conditions (Uncalibrated)
Weekday Evening Peak Hour

A T2 N T
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 6.0 8.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 110 110 100 1.0 1.0 110 1.0 110
Total Split (s) 140 350 350 140 350 450 450 450 450
Total Split (%) 149% 372% 37.2% 14.9% 37.2% 47.9% 47.9% 47.9% 47.9%
Maximum Green (s) 100 300 300 100 300 400 400 400 400
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 40 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 20 3.0 3.0 20 3.0 20 20 2.0 2.0
Recall Mode None Min Min  None Min None  None None None
Act Effct Green (s) 379 308 308 379 308 351 351 351 351
Actuated g/C Ratio 044 036 036 044 036 041 041 041 04
vic Ratio 018 083 016 044 101 090 038 0.8 0.9
Control Delay 15.0 531 92 197 687 453 3.5 478 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.0 531 92 197 687 45.3 35 47.8 0.2
LOS B D A B E D A D A
Approach Delay 44.7 61.9 28.7 38.7
Approach LOS D E C D
90th %ile Green (s) 100 300 300 100 300 400  40.0 400 400
90th %ile Term Code Max Max  Max Max  Max Max  Max Max  Max
70th %ile Green (s) 87 300 300 87 300 400 400 400 400
70th %ile Term Code Gap Max Max  Gap Max Max  Max Max  Max
50th %ile Green (s) 76 300 300 76 300 40.0 400 400 400
50th %ile Term Code Gap Max Max  Gap Max Max  Max Max  Max
30th %ile Green (s) 64 300 300 64 300 354 354 354 354
30th %ile Term Code Gap Max Max  Gap Max Gap Gap Gap  Gap
10th %ile Green (s) 00 300 300 00 300 219 219 219 219
10th %ile Term Code Skip Max  Max  Skip Max Gap Gap Gap  Gap
Queue Length 50th (ft) 13 ~380 11 34 ~440 251 1 151 0
Queue Length 95th (i) 31 #606 49 64  #679 #458 50 #316 0
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 287 652 663 290 857 648 947 419 934
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 015 093 016 037 1.01 077 035 0.74  0.08
Intersection Summary
Area Type: Other

Cycle Length: 94
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Lanes, Volumes, Timings 2015 Existing Conditions (Uncalibrated)
1. Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Evening Peak Hour

Actuated Cycle Length: 85.2

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01

Intersection Signal Delay: 43.8 Intersection LOS: D
Intersection Capacity Utilization 91.8% ICU Level of Service F
Analysis Period (min) 15

90th %ile Actuated Cycle: 94

70th %ile Actuated Cycle: 92.7

50th %ile Actuated Cycle: 91.6

30th %ile Actuated Cycle: 85.8

10th %ile Actuated Cycle: 61.9

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

Split_s and Phases: 1. Wells Avenue/#333 Nahanton Street & Nahanton Street

T 4 i o ﬁs
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MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

Stop Delay Study File Name : 840 Nahanton Street Left Turn Delay 8-9
Westbound Approach Site Code : 840

Nahanton Street Start Date :7/31/2015

Newton, Ma Page No :1

Summary Information:

8:00:00 AM - 9:00:00 AM Left Turn Lane
Total Vehicle Count: 325
Delayed Vehicle Count: 325
Through Vehicle Count: 0
Average Stopped Time: 32.47
Maximum Stopped Time: 149
Min. Secs. for Delay: 0
Average Queue: 2.94
Queue Density: 5.08
Maximum Queue: 18
Delay in Vehicle Hour: 2.94
Total Delay: 10553




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA

Stop Delay Study File Name : 840 Wells Ave Delay Wed PM
Northbound Approach Site Code : 840

Wells Avenue Start Date : 7/1/2015

Newton, Ma Page No :1

Summary Information:

5:00:00 PM - 5:59:00 PM Left Turn Lane
Total Vehicle Count: 488
Delayed Vehicle Count: 488
Through Vehicle Count: 0
Average Stopped Time: 26.83
Maximum Stopped Time: 75
Min. Secs. for Delay: 0
Average Queue: 3.73
Queue Density: 4.92
Maximum Queue: 21
Delay in Vehicle Hour: 3.73
Total Delay: 13092




Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Condition (Calibrated)

Weekday Morning Peak Hour

A ey ¢ At AL S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBER
Lane Configurations H % F b T % T b y
Volume (vph) 141 468 425 340 657 206 95 4 80 131 2 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 14 1 11 11 12 12 16 12 1 11
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 1.00 100 1.00
Frt 0.850 0.964 0.856 0.853
Fit Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1702 1756 1697 1753 1762 0 1736 1626 0 1805 1567 0
Fit Permitted 0.080 0.358 0.639 0.652
Satd. Flow (perm) 143 1756 1697  *307 1762 0 1167 *1818 0 1239 1567 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 478 29 90 97
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 11.4
Peak Hour Factor 089 089 08 089 08 08 08 08 08 089 089 089
Heavy Vehicles (%) 1% 3% 0% 1% 2% 2% 4% 0% 0% 0% 0% 0%
Adj. Flow (vph) 158 526 478 382 738 231 107 4 90 147 2 97
Shared Lane Traffic (%)
Lane Group Fiow (vph) 158 526 478 382 969 0 107 94 0 147 99 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 11 1 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 100 104 104
Turning Speed {mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex CHEX Cl+Ex CI+Ex Cl+Ex CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CH+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm-+pt NA Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings

2015 Existing Condition (Calibrated)

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

Weekday Morning Peak Hour

A ey AN 2 M)A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 8.0 6.0 6.0 6.0 8.0 6.0 6.0 8.0 8.0
Minimum Split (s) 100 110 1.0 100 1.0 1.0 1.0 1.0 1.0
Total Split (s) 160 550 55.0 160 550 200 200 200 200
Total Split (%) 17.6% 604% 604% 17.6% 60.4% 22.0% 22.0% 22.0% 22.0%
Maximum Green (s) 120 500 50.0 120 50.0 150 15.0 150  15.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 20 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag Llead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 20 3.0 3.0 2.0 3.0 2.0 20 2.0 2.0
Recall Mode None Min Min  None Min None None None  None
Act Effct Green (s) 45 503 503 645 503 148 148 148 148
Actuated g/C Ratio 075 058 058 075 058 017 017 017 017
v/c Ratio 046 052 040 085 093 054 027 069 028
Control Delay 16.2 136 20 318 345 441 10.2 525 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 162 136 20 318 345 441 10.2 52.5 9.8
LOS B B A C C D B D A
Approach Delay 9.2 33.8 28.3 35.3
Approach LOS A c C D
90th %ile Green (s) 120 500 500 120 500 150 150 150 15.0
90th %ile Term Code Max Max Max Max  Max Max  Max Max  Max
70th %ile Green (s) 120 500 500 120 500 150 15.0 150 15.0
70th %ile Term Code Max  Max  Max  Max  Max Max  Max Max  Max
50th %ile Green (s) 120 500 500 120 500 150 150 150 15.0
50th %ile Term Code Max Max Max Max  Max Max  Max Max  Max
30th %ile Green (s) 120 500 500 120 500 122 122 122 122
30th %ile Term Code Max Max Max Max  Max Gap  Gap Gap  Gap
10th %ile Green (s) 84 409 409 84 409 7.7 7.7 7.7 7.7
10th %ile Term Code Gap Gap Gap Gap  Gap Gap  Gap Gap Gap
Queue Length 50th {ft) 28 172 0 96 476 56 2 79 1
Queue Length 95th (ft) 87 253 38  #247  #769 107 41 #153 41
Internal Link Dist (ft) 820 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 362 1086 1218 467 1081 231 394 245 388
Starvation Cap Reducin 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reducin 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 044 049 039 082 090 046 0.24 060 026
Intersection Summary
Area Type: Other

Cycle Length: 91
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Lanes, Volumes, Timings 2015 Existing Condition (Calibrated)
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Morning Peak Hour

Actuated Cycle Length: 86.4

Natural Cycle: 75

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

90th %ile Actuated Cycle: 91

70th %ile Actuated Cycle: 91

50th %ile Actuated Cycle: 91

30th %ile Actuated Cycle: 88.2

10th %ile Actuated Cycle: 71

*  User Entered Value

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

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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Lanes, Volumes, Timings

2015 Existing Conditions (Calibrated)
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

Weekday Evening Peak Hour

Ay ¢ ANt 2L
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % ul % T b o8 b T
Volume (vph) 41 590 105 103 541 101 484 3 317 299 0 71
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 14 11 11 11 12 12 16 12 1 11
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 1.00 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.976 0.851 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1809 1697 1736 1804 0 1805 1617 0 1805 1561 0
Flt Permitted 0.122 0.122 0.709 0.439
Satd. Flow (perm) 221 1809 1697  *307 1804 0 1347 *1818 0 834 1561 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 83 1 *51 367
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 11.4
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 42 608 108 106 558 104 499 3 327 308 0 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 608 108 106 662 0 499 330 0 308 73 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 1 1 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 100 1.04 104
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl#Ex Cl+Ex Cl+Ex Ch+Ex Cl+Ex Ch+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CI+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm-+pt NA Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings

2015 Existing Conditions (Calibrated)

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

Weekday Evening Peak Hour

N B T 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 110 1.0 100 110 1.0 110 1.0 1.0
Total Split (s) 140 350 350 140 350 450 450 450  45.0
Total Split (%) 14.9% 372% 372% 14.9% 37.2% 479% 47.9% 47.9% 47.9%
Maximum Green (s) 100 300 300 100 300 400 400 400 400
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 20 20
Lost Time Adjust (s) -2.0 2.0 -2.0 -2.0 -2.0 2.0 -2.0 2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 20 2.0 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 414 329 329 414 329 365 365 365 365
Actuated g/C Ratio 049 039 039 049 039 043 043 043 043
vic Ratio 015 08 015 034 093 086 045 0.86  0.08
Control Delay 133 421 83 1565 505 386 167 46.5 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 421 83 1565 505 386 167 46.5 0.2
LOS B D A B D D B D A
Approach Delay 357 45.7 29.8 37.6
Approach LOS D D C D
90th %ile Green (s) 100 300 300 100 300 400 400 40.0 400
90th %ile Term Code Max  Max Max Max  Max Max  Max Max  Max
70th %ile Green (s) 85 300 300 85 300 400 400 400 400
70th %ile Term Code Gap Max Max Gap  Max Max  Max Max  Max
50th %ile Green (s) 75 300 300 75 300 40.0  40.0 400  40.0
50th %ile Term Code Gap Max Max Gap  Max Max  Max Max  Max
30th %ile Green (s) 62 300 300 6.2 300 338 338 338 338
30th %ile Term Code Gap Max  Max  Gap Max Gap  Gap Gap  Gap
10th %ile Green (s) 00 300 300 0.0 300 205 205 205 205
10th %ile Term Code Skip Max  Max  Skip Max Gap Gap Gap Gap
Queue Length 50th (ft) 12 341 9 32 ~413 240 103 147 0
Queue Length 95th (ft) 29  #582 46 61  #653 #440 182 #315 0
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 329 703 711 362 709 688 851 425 977
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 013 08 015 029 093 073 039 072 007
Intersection Summary
Area Type: Other

Cycle Length: 94
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Lanes, Volumes, Timings 2015 Existing Conditions (Calibrated)
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Evening Peak Hour

Actuated Cycle Length: 84.5
Natural Cycle: 90
Controf Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
90th %ile Actuated Cycle: 94
70th %ile Actuated Cycle: 92.5
50th %ile Actuated Cycle: 91.5
30th %ile Actuated Cycle: 84
10th %ile Actuated Cycle: 60.5
* User Entered Value
~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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o Capacity Analyses






LEVEL OF SERVICE METHODOLOGY

Capacity analysis of intersections is developed using the Synchro® computer software,
which implements the methods of the 2010 Highway Capacity Manual (HCM). The
resulting analysis presents a level-of-service (LOS) designation for individual
intersection movements and (for signalized intersections) for the entire intersection. The
LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors including roadway geometry, speeds, ambient traffic volumes,
traffic controls, and driver characteristics. Since the LOS of a traffic facility is a function
of the traffic flows placed upon it, such a facility may operate at a wide range of LOS,
depending on the time of day, day of week, or period of year. A range of six levels of
service are defined on the basis of average delay, ranging from LOS A (the least delay)
to LOS F (delays greater than 50 seconds for unsignalized movements, and greater than
80 seconds for signalized movements).

Signalized Intersection Performance Measures

The six LOS designations for signalized intersections may be described as follows:

e LOS A describes operations with low control delay; most vehicles do not stop at
all.

e LOS B describes operations with relatively low control delay. However, more
vehicles stop than LOS A.

e LOS C describes operations with higher control delays. Individual cycle failures
may begin to appear. The number of vehicles stopping is significant at this level,
although many still pass through the intersection without stopping.

e LOS D describes operations with control delay in the range where the influence
of congestion becomes more noticeable. Many vehicles stop and individual cycle
failures are noticeable.

e LOS E describes operations with high control delay values. Individual cycle
failures are frequent occurrences.

e LOS F describes operations with high control delay values that often occur with
over-saturation. Poor progression and long cycle lengths may also be major
contributing causes to such delay levels.



The LOS for signalized intersections are calculated using the operational analysis
methodology of the 2010 Highway Capacity Manual.! This method assesses the effects of
signal type, timing, phasing, and progression; vehicle mix; and geometrics on delay.
LOS designations are based on the criterion of control or signal delay per vehicle.
Control or signal delay is a measure of driver discomfort, frustration, and fuel
consumption, and includes initial deceleration delay approaching the traffic signal,
queue move-up time, stopped delay and final acceleration delay. Table A1 summarizes
the relationship between LOS and control delay. The tabulated control delay criterion
may be applied in assigning LOS designations to individual lane groups, to individual
intersection approaches, or to entire intersections.

Table A1
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS!

Control (Signal) Delay per Vehicle
Level of Service (Seconds)

<10.0
10.1 to 20.0
20.1 to 35.0
35.1t0 55.0
55.1 to 80.0
>80.0

Hm N W

Source: Highway Capacity Manual 2010; Transportation Research
Board; Washington, DC; 2010.

THighway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010.



Unsignalized Intersection Performance Measures

The six LOS designations for unsignalized intersections may be described as follows:

e LOS Arepresents a condition with little or no control delay to minor street traffic.
e LOS B represents a condition with short control delays to minor street traffic.

e LOS Crepresents a condition with average control delays to minor street traffic.
¢ LOS D represents a condition with long control delays to minor street traffic.

e LOSE represen’ts operating conditions at or near capacity level, with very long
control delays to minor street traffic.

e LOS F represents a condition where minor street demand volume exceeds
capacity of an approach lane, with extreme control delays resulting.

The LOS designations of unsignalized intersections are determined by application of a
procedure described in the 2010 Highway Capacity Manual.” LOS is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and
degree of saturation of the lane group and/or approach under study and is a
quantification of motorist delay associated with traffic control devices such as traffic
signals and STOP signs. Control delay includes the effects of initial deceleration delay
approaching a STOP sign, stopped delay, queue move-up time, and final acceleration
delay from a stopped condition. Definitions for LOS at unsignalized intersections are
also given in the Highway Capacity Manual 2010. Table A2 summarizes the relationship
between LOS and average control delay.

Table A2
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS!

Level of Service

Average Control Delay
(seconds per vehicle) vic<1 v/c>1

<10.0 A F
10.1to 15.0 B F
15.1t0 25.0 C F
25.1t0 35.0 D F
35.1to 50.0 E F

>50.0 F F

Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC;

2010.

2 ibid



Lanes, Volumes, Timings

1. Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Condition
Weekday Morning Peak Hour

Tl N S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % % il b1 T b1 Ts L] g
Volume (vph) 98 707 590 415 821 134 83 4 88 60 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 1 11 14 1 1 11 12 12 16 12 1 1
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.850 0.979 0.856 0.864
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1740 1697 1771 1777 0 1787 1626 0 1805 1587 0
FIt Permitted 0.077 0.233 0.667 0.619
Satd. Flow (perm) 139 1740 1697  *307 1777 0 1818 1626 0 1176 1587 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 616 15 93 75
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 218 227 11.4
Peak Hour Factor 095 095 09 095 09 095 095 095 095 095 095 095
Heavy Vehicles (%) 0% 4% 0% 0% 3% 1% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 103 744 621 437 864 141 87 4 93 63 8 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 744 621 437 1005 0 87 97 0 63 83 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 1 1 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Tumn Lane
Headway Factor 107 107 094 102 102 102 100 100 085 100 104 104
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex Cl+Ex CHEx CHEx CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Condition
Weekday Morning Peak Hour

Ay ¢ At A2 S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 8.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 M0 110 100 110 1.0 1.0 1.0 1.0
Total Split (s) 160 550 550 160  55.0 200 200 200 200
Total Split (%) 176% 604% 604% 17.6% 60.4% 220% 22.0% 22.0% 22.0%
Maximum Green (s) 120 500 500 120 500 150  15.0 150 150
Yeliow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 20 2.0 2.0 20 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 20 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 671 520 520 671 520 112 12 112 1.2
Actuated g/C Ratio 079 061 061 079 061 013 013 013 013
v/c Ratio 028 070 049 091 092 036 0.33 041 030
Control Delay 77 165 22 397 30 379 113 418 129
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 165 22 397 30 379 113 418 129
LOS A B A D C D B D B
Approach Delay 9.9 337 23.9 25.4
Approach LOS A C C C
90th %ile Green (s) 120 500 500 120 500 145 145 145 145
90th %ile Term Code Max  Max Max Max  Max Gap  Gap Gap Gap
70th %ile Green (s) 120 500 500 120 500 106  10.6 106 106
70th %ile Term Code Max  Max Max  Max  Max Gap  Gap Gap  Gap
50th %ile Green (s) 120 500 500 120 500 8.7 8.7 8.7 8.7
50th %ile Term Code Max  Max Max Max  Max Gap  Gap Gap Gap
30th %ile Green (s) 120 500 500 120 500 6.9 6.9 6.9 6.9
30th %ile Term Code Max  Max Max Max  Max Gap  Gap Gap  Gap
10th %ile Green (s) 120 500 500 120 500 6.0 6.0 6.0 6.0
10th %ile Term Code Max  Max Max Max  Max Min Min Min Min
Queue Length 50th (ft) 7 241 1 1M 421 43 2 31 4
Queue Length 95th (ft) 45 445 44 #326  #827 86 43 70 42
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 368 1061 1275 431 1090 362 398 234 376
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 028 070 049 091 092 024 024 027 022
Intersection Summary
Area Type: Other

Cycle Length: 91
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Lanes, Volumes, Timings 2015 Existing Condition
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Morning Peak Hour

Actuated Cycle Length: 85.3
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
90th %ile Actuated Cycle: 90.5
70th %ile Actuated Cycle: 86.6
50th %ile Actuated Cycle: 84.7
30th %ile Actuated Cycle: 82.9
10th %ile Actuated Cycle: 82
* User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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HCM 2010 TWSC

2: Nahanton Street & Winchester Street

2015 Existing Condition
Weekday Morning Peak Hour

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 285 570 986 65 25 384

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 225 - - - 0 -

Veh in Median Storage, # - 0 0 - 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 97 97 97 97 97

Heavy Vehicles, % 2 4 1 2 1 3

Mvmt Flow 294 588 1016 67 26 396

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 1084 0 - 0 2225 1050
Stage 1 - - - - 1050 -
Stage 2 - - - - 1175 -

Critical Hdwy 412 - - - 6.51 6.23

Critical Hdwy Stg 1 - - - - 5.51 -

Critical Hdwy Stg 2 - - 5.51 -

Follow-up Hdwy 2.218 - - 3.599 3.327

Pot Cap-1 Maneuver 643 - - - 45 ~275
Stage 1 - - - - 324 -
Stage 2 - - - - 281 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 643 - - ~24 ~275

Mov Cap-2 Maneuver - - - - ~24 -
Stage 1 - - - 324 -
Stage 2 - - - 153 -

Approach EB WB SB

HCM Control Delay, s 5.1 0 $739.8

HCM LOS F

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 643 - - 168

HCM Lane V/C Ratio 0.457 - 2.51

HCM Control Delay (s) 15.2 - $739.8

HCM Lane LOS C - - - F

HCM 95th %tile Q(veh) 24 - - - 361

Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+; Computation Not Defined

*: All major volume in platoon
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HCM 2010 TWSC

3: Wells Avenue & Northern Driveway

2015 Existing Condition
Weekday Morning Peak Hour

Intersection

Int Delay, sfveh

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 9 1 0 83 116 53
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 1 0 68 126 58
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 223 155 184 0 - 0
Stage 1 155 - - - - -
Stage 2 68 - - - - -
Critical Hdwy 6.42 6.22 412 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 765 891 1391 - - -
Stage 1 873 - - - -
Stage 2 955 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 765 891 1391 - - -
Mov Cap-2 Maneuver 765 - - - -
Stage 1 873 - - - -
Stage 2 955 - - - -
Approach EB NB SB
HCM Control Delay, s 97 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1391 - 776 -
HCM Lane V/C Ratio - - 0.014 - -
HCM Control Delay (s) 0 - 97 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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HCM 2010 TWSC
4: Wells Avenue & Southern Driveway/#177

2015 Existing Condition
Weekday Morning Peak Hour

Intersection

Int Delay, sfveh 1.3

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

Vol, veh/h 2 0 0 0 0 7 1 53 1 16 77 1

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 2 0 0 0 0 8 1 58 1 17 84 1

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 183 180 84 179 180 58 85 0 0 59 0 0
Stage 1 119 119 - 60 60 - - - - - - -
Stage 2 64 61 - 119 120 - - - - - - -

Critical Hdwy 712 652 6.22 712 652 622 412 - - 412 - -

Critical Hdwy Stg 1 6.12 552 - 6.12 552 - - - - - - -

Critical Hdwy Stg 2 6.12 552 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 778 714 975 783 714 1008 1512 - - 1545 - -
Stage 1 885 797 - 951 845 - - - - - - -
Stage 2 947 844 - 885 796 - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 764 705 975 775 705 1008 1512 - - 1545 - -

Mov Cap-2 Maneuver 764 705 - 775 705 - - - - - -
Stage 1 884 787 - 950 844 - - - -
Stage 2 939 843 - 874 786 - - - - -

Approach EB WB NB SB

HCM Control Delay, s 97 8.6 0.1 1.3

HCMLOS A A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1512 - 764 1008 1545 - -

HCM Lane V/C Ratio 0.001 - - 0.003 0.008 0.011 - -

HCM Control Delay (s) 74 0 97 86 74 0 -

HCM Lane LOS A A A A A A -

HCM 95th %tile Q(veh) 0 - 0 0 0 - -
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Lanes, Volumes, Timings

1- Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 No-Build Condition

Weekday Morning Peak Hour

Ay ¢ AN 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % % d ¥ oS b1 Ts L] T
Volume (vph) 120 920 733 314 888 117 125 4 146 57 8 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 1 1 14 11 1 1 12 12 16 12 11 11
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 100
Fri 0.850 0.983 0.854 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1740 1697 1771 1783 0 1787 1623 0 1805 1585 0
Fit Permitted 0.077 0.128 0.638 0.403
Satd. Flow (perm) 139 1740 1697  *307 1783 0 *1818 1623 0 766 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 576 14 154 82
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 1.4
Peak Hour Factor 095 095 095 09 095 095 095 095 09 095 085 095
Heavy Vehicles (%) 0% 4% 0% 0% 3% 1% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 126 968 772 331 935 123 132 4 154 60 8 82
Shared Lane Traffic (%)
Lane Group Flow {vph) 126 968 772 331 1058 0 132 158 0 60 90 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 11 1 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 100 104 104
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ff) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex CHEx Cl+Ex Cl+Ex CIEXx Cl+Ex Cl+Ex ChH+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CI+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 No-Build Condition

Weekday Morning Peak Hour

A ey ¢ A b A2 S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 10 110 100 110 1.0 11.0 1.0 110
Total Split (s) 160 590 590 160 580 150  15.0 150 150
Total Split (%) 17.8% 65.6% 65.6% 17.8% 65.6% 16.7% 16.7% 16.7% 16.7%
Maximum Green (s) 120 540 540 120 540 10.0  10.0 10.0  10.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 2.0 -2.0 -2.0 -2.0 2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 20 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag Lead lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 20 3.0 20 2.0 20 20
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 681 555 555 681 555 10.9 109 109 109
Actuated g/C Ratio 079 065 065 079 065 013 013 013 013
v/c Ratio 039 086 059 075 092 057 046 062 033
Control Delay 115 234 43 206 285 466 117 653 138
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115 234 43 206 285 466 117 65.3  13.8
LOS B C A C C D B E B
Approach Delay 14.7 26.6 27.6 34.4
Approach LOS B C C C
90th %ile Green (s) 120 540 540 120 540 10.0 100 100 100
90th %ile Term Code Max Max Max  Max  Max Max  Max Max  Max
70th %ile Green (s) 120 540 540 120 540 10.0 100 100 100
70th %ile Term Code Max Max Max Max  Max Max  Max Max  Max
50th %ile Green (s) 110 540 540 110 540 100  10.0 100 100
50th %ile Term Code Gap Max Max  Gap Max Max  Max Max  Max
30th %ile Green (s) 74 540 540 74 540 8.7 8.7 8.7 8.7
30th %ile Term Code Gap  Max Max  Gap Max Gap Gap Gap Gap
10th %ile Green (s) 61 505 505 61 505 6.1 6.1 6.1 6.1
10th %ile Term Code Gap Gap Gap Gap  Gap Gap Gap Gap Gap
Queue Length 50th (ft) 10 409 42 48 481 70 2 32 4
Queue Length 95th (ff) 59  #743 114 144 #836 130 57 #91 47
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 370 1137 1309 485 1170 254 359 107 292
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 034 08 059 0688 090 052 044 056  0.31
Intersection Summary
Area Type: Other

Cycle Length: 90
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 No-Build Condition
Weekday Morning Peak Hour

Actuated Cycle Length: 86
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 89
30th %ile Actuated Cycle: 84.1
10th %ile Actuated Cycle: 76.7
* User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street

G:\Projects\840 - Newton (60 Wells)\Synchro\Report\Complete Calibrated\840 No-Build AM (Calibrated).syn

MDM Transportation Consultants, Inc.



Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 No-Build Condition
Weekday Morning Peak Hour

A e AN S
l.ane Group EBL EBT WBT WBR SBL  SBR
Lane Configurations % % % ' % d
Volume (vph) 434 689 983 67 21 336
Ideal Flow (vphp!) 1900 1900 1900 1800 1900 1800
Lane Width (ft) 1 12 14 14 16 16
Storage Length (ft) 225 0 0 0
Storage Lanes 1 1 1 1
Taper Length (ff) 25 25
Lane Util. Factor 100 100 100 1.00 100 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1711 1827 2007 1689 1843 1777
Flt Permitted 0.080 0.950
Satd. Flow (perm) 144 1827 2007 1689 1843 1777
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 69 73
Link Speed (mph) 35 30 30
Link Distance (ff) 960 1000 500
Travel Time (s) 187 227 114
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 2% 4% 1% 2% 1% 3%
Adj. Flow (vph) 447 710 1013 69 22 346
Shared Lane Traffic (%)

Lane Group Flow (vph) 447 710 1013 69 22 346
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(f) 1 11 16

Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 092 092 08 085
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1 1
Detector Template Left  Thru  Thru  Right Left  Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ff) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex CH+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type pm+pt NA NA pm+ov Prot  pt+ov
Protected Phases 5 2 6 4 4 45
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 No-Build Condition
Weekday Morning Peak Hour

AL N Y

Lane Group EBL EBT WBT WBR SBL  SBR
Permitted Phases 2 6

Detector Phase 5 2 6 4 4 45
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10 M0 110 10 M0

Total Split (s) 290 790 500 110 110

Total Split (%) 322% 87.8% 556% 122% 12.2%
Maximum Green (s) 240 740 450 6.0 6.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

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

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag

L ead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min

Act Effct Green (s) 732 732 450 560 6.0 342
Actuated g/C Ratio 082 082 050 063 007 038
v/c Ratio 08 047 100 006 018 048
Control Delay 39.1 35 524 20 433 186
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.1 35 524 20 433 186
LOS D A D A D B
Approach Delay 173 492 20.1
Approach LOS B D C

90th %ile Green (s) 240 740 450 6.0 6.0

90th %ile Term Code Max  Hold Max  Max  Max

70th %ile Green (s) 240 740 450 6.0 6.0

70th %ile Term Code Max  Hold Max  Max Max

50th %ile Green (s) 240 740 450 6.0 6.0

50th %ile Term Code Max  Hold Max  Max  Max

30th %ile Green (s) 240 740 450 6.0 6.0

30th %ile Term Code Max  Hold Max  Max  Max

10th %ile Green (s) 199 699 450 6.0 6.0

10th %ile Term Code Gap  Hold Max  Max  Max

Queue Length 50th (ft) 185 81  ~b66 0 12 112
Queue Length 95th (ft) #348 121 #846 14 36 189
Internal Link Dist (ft) 880 920 420

Turn Bay Length (ft) 225

Base Capacity (vph) 540 1516 1013 1087 123 741
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 083 047 100 006 018 047
Intersection Summary

Area Type: Other

Cycle Length: 90
Actuated Cycle Length: 89.2
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Lanes, Volumes, Timings 2020 No-Build Condition
2. Nahanton Street & Winchester Street Weekday Morning Peak Hour

Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 30.9 Intersection LOS: C
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 90
30th %ile Actuated Cycle: 90
10th %ile Actuated Cycle: 85.9
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: _ 2: Nahanton Street & Winchester Street
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HCM 2010 TWSC 2020 No-Build Condition

3: Wells Avenue & Northern Site Driveway Weekday Morning Peak Hour

Intersection

Int Delay, s/veh 04

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 9 1 0 109 98 54

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 10 1 0 118 107 59

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 254 136 165 0 - 0
Stage 1 136 - - - - -
Stage 2 118 - - - - -

Critical Hdwy 6.42 6.22 412 - - -

Critical Hdwy Stg 1 542 - - - -

Critical Hdwy Stg 2 542 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 735 913 1413 - - -
Stage 1 890 - - - - -
Stage 2 907 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 735 913 1413 - - -

Mov Cap-2 Maneuver 735 - - - -
Stage 1 890 - - - - -
Stage 2 907 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.9 0 0

HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1413 - 750 - -

HCM Lane V/C Ratio - - 0.014 - -

HCM Control Delay (s) 0 - 99 - -

HCM Lane LOS A - A - -

HCM 95th %tile Q(veh) 0 - 0 - -
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HCM 2010 TWSC 2020 No-Build Condition

4. Wells Avenue & Southern Site Driveway/#177 Wells Avenue Weekday Morning Peak Hour

Intersection

Int Delay, siveh 0.5

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

Vol, veh/h 2 0 0 0 0 7 199 1 1 58 16

Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 2 0 0 0 0 8 1 108 1 1 63 17

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 188 185 72 184 193 108 80 0 0 109 0 0
Stage 1 74 74 - 110 110 - - - - - - -
Stage 2 114 111 - 74 83 - - - - - - -

Critical Hdwy 712 652 6.22 712 652 6.22 4.12 - - 412 - -

Critical Hdwy Stg 1 6.12 552 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 552 - 6.12 552 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 772 709 990 777 702 946 1518 - - 1481 - -
Stage 1 935 833 - 895 804 - - - - - - -
Stage 2 891 804 - 935 826 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 765 708 990 776 701 946 1518 - - 1481 - -

Mov Cap-2 Maneuver 765 708 - 776 701 - - - - - - -
Stage 1 934 832 - 894 803 - - - - - - -
Stage 2 883 803 - 934 825 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 9.7 8.8 0.1 0.1

HCM LOS A A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1518 - - 765 946 1481 - -

HCM Lane V/C Ratio 0.001 - - 0.003 0.008 0.001 - -

HCM Control Delay (s) 74 0 - 97 88 74 0

HCM Lane LOS A A - A A A A -

HCM 95th %tile Q(veh) 0 - - 0 0 0 - -
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Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 Build Condition
Weekday Morning Peak Hour

T TP o N N SN
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 i ¥ T % T % T
Volume (vph) 120 920 779 351 888 17 131 4 151 57 8 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 1 14 1 1 11 12 12 16 12 1 1
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.983 0.854 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 1740 1697 1771 1783 0 1787 1623 0 1805 1585 0
Flt Permitted 0.072 0.123 0.634 0.380
Satd. Flow (perm) 130 1740 1697  *307 1783 0 *818 1623 0 722 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 555 14 159 82
Link Speed {mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 218 227 114
Peak Hour Factor 095 095 095 095 095 09 095 095 09 095 095 095
Heavy Vehicles (%) 0% 4% 0% 0% 3% 1% 1% 0% 0% 0% 0% 0%
Adj. Flow {vph) 126 968 820 369 935 123 138 4 159 60 8 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 968 820 369 1058 0 138 163 0 60 90 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 100 1.04 104
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex CI+Ex ClEx CHEx CIl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 Build Condition
Weekday Morning Peak Hour

N Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 10 1.0 100 110 1.0 1.0 1.0 1.0
Total Split (s) 16.0 590 590 160  59.0 150 15.0 150 150
Total Split (%) 17.8% 656% 656% 17.8% 65.6% 16.7% 16.7% 16.7% 16.7%
Maximum Green (s) 120 540 540 120 540 10.0  10.0 10.0  10.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 20 2.0
Lost Time Adjust (s) -2.0 2.0 -2.0 -2.0 -2.0 -2.0 2.0 -2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 2.0 20 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green {s) 69.3 558 558 693 558 1.0 11.0 110 110
Actuated g/C Ratio 079 064 064 079 064 013 013 013 013
v/c Ratio 038 087 064 081 093 0.60 047 066 033
Control Delay 123 2486 55 266 302 483 17 715 138
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 123 246 55 266 302 433 117 715 138
LOS B C A c c D B E B
Approach Delay 15.6 29.3 28.5 36.9
Approach LOS B C C D
90th %ile Green (s) 120 540 540 120 540 10.0 100 10.0  10.0
90th %ile Term Code Max Max Max  Max  Max Max  Max Max  Max
70th %ile Green (s) 120 540 540 120 540 10.0  10.0 100 100
70th %ile Term Code Max  Max Max  Max  Max Max  Max Max  Max
50th %ile Green (s) 120 540 540 120 540 10.0 100 100 100
50th %ile Term Code Max  Max Max  Max  Max Max  Max Max  Max
30th %ile Green (s) 100 540 540 100 540 8.1 9.1 9.1 9.1
30th %ile Term Code Gap Max Max Gap  Max Gap  Gap Gap  Gap
10th %ile Green (s) 7.1 524 524 71 524 6.3 6.3 6.3 6.3
10th %ile Term Code Gap Gap Gap Gap Gap Gap Gap Gap  Gap
Queue Length 50th (ft) 10 425 61 73 499 75 2 33 4
Queue Length 95th (ft) 63  #743 159 #2211  #836 134 57 #94 47
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75

Base Capacity (vph) 359 1117 1288 481 1180 250 360 99 289
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 035 087 064 077 092 055 045 061 031
Intersection Summary

Area Type: Other

Cycle Length: 90
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Lanes, Volumes, Timings 2020 Build Condition
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Morning Peak Hour

Actuated Cycle Length: 87.4
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 90
30th %ile Actuated Cycle: 87.1
10th %ile Actuated Cycle: 79.8
*  User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street

5

G:\Projects\840 - Newton (60 Wells)\Synchro\Report\Complete Calibrated\840 Build AM (Calibrated).syn
MDM Transportation Consultants, Inc.



Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 Build Condition
Weekday Morning Peak Hour

Lane Group EBL EBT WBT WBR SBL  SBR
Lane Configurations " # 4 il b i
Volume (vph) 437 691 999 67 21 357
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 1 12 14 14 16 16
Storage Length (ft) 225 0 0 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25

Lane Util. Factor 1.00 100 100 1.00 100 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950

Satd. Flow (prot) 1711 1827 2007 1689 1843 1777
Flt Permitted 0.080 0.950

Satd. Flow (perm) 144 1827 2007 1689 1843 1777
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 69 70
Link Speed (mph) 35 30 30

Link Distance (ft) 960 1000 500

Travel Time () 18.7 227 11.4

Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 2% 4% 1% 2% 1% 3%
Adj. Flow (vph) 451 712 1030 69 22 368
Shared Lane Traffic (%)

Lane Group Flow (vph) 451 712 1030 69 22 368
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(ft) 1 11 16

Link Offsef(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.04 100 092 092 08 085
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1 1
Detector Template Left  Thru  Thru  Right Left  Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex ChEx Cl+Ex CHEx ClEx CHEX
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex ChHEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type pm+pt NA NA pm+ov  Prot ptrov
Protected Phases 5 2 6 4 4 45
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 Build Condition
Weekday Morning Peak Hour

A L AN S

Lane Group EBL EBT WBT WBR SBL  SBR
Permitted Phases 2 6

Detector Phase 5 2 6 4 4 45
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 1.0 10 10 1.0 110

Total Split (s) 290 790 500 M0 110

Total Split (%) 322% 87.8% 556% 122% 122%
Maximum Green (s) 240 740 450 6.0 6.0

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 20 2.0 2.0 2.0 20

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min

Act Effct Green (s) 733 733 450 56.0 6.0 343
Actuated g/C Ratio 082 08 050 063 007 038
v/c Ratio 086 047 1.02 006 018 051
Control Delay 39.8 35 570 20 433 196
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.8 35 570 20 433 196
LOS D A E A D B
Approach Delay 176 535 21.0
Approach LOS B D C

90th %ile Green (s) 240 740 450 6.0 6.0

90th %ile Term Code Max  Hold Max  Max  Max

70th %ile Green (s) 240 740 450 6.0 6.0

70th %ile Term Code Max  Hold Max  Max  Max

50th %ile Green (s) 240 740 450 6.0 6.0

50th %ile Term Code Max  Hold Max  Max  Max

30th %ile Green (s) 240 740 450 6.0 6.0

30th %ile Term Code Max  Hold Max  Max  Max

10th %ile Green (s) 203 703 450 6.0 6.0

10th %ile Term Code Gap Hold Max  Max  Max

Queue Length 50th (ft) 188 81 ~631 0 12 124
Queue Length 95th (ft) #355 122 #8368 14 36 207
Internal Link Dist (ft) 880 920 420

Turn Bay Length (ft) 225

Base Capacity (vph) 539 1515 1012 1086 123 739
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.8 047 102 006 018 050
Intersection Summary

Area Type: Other

Cycle Length: 90
Actuated Cycle Length: 89.3
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 Build Condition
Weekday Morning Peak Hour

Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 90
30th %ile Actuated Cycle: 90
10th %ile Actuated Cycle: 86.3
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: ~ 2: Nahanton Street & Winchester Street
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HCM 2010 TWSC
3: Wells Avenue & Northern Driveway

2020 Build Condition
Weekday Morning Peak Hour

Intersection

Int Delay, s/veh 04

Movement EBL EBR NBL NBT SBT SBR

Vol, vehth 10 1 1 108 98 69

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1 1 1 117 107 75

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 264 144 182 0 - 0
Stage 1 144 - - - - -
Stage 2 120 - - - -

Critical Hdwy 6.42 6.22 412 - - -

Critical Hdwy Stg 1 542 - - - -

Critical Hdwy Stg 2 5.42 - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 725 903 1393 -

Stage 1 883 - - -

Stage 2 905 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 724 903 1393 -

Mov Cap-2 Maneuver 724 - - - - -
Stage 1 883 - - - - -
Stage 2 904 - - - - -

Approach EB NB SB

HCM Control Delay, s 10 0.1 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1393 - 73 - -

HCM Lane V/C Ratio 0.001 - 0.016 - -

HCM Control Delay (s) 7.6 0 10 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0 - -
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HCM 2010 TWSC

4: Wells Avenue & Proposed Western Driveway

2020 Build Condition
Weekday Morning Peak Hour

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 12 224 0 70 478
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 13 243 0 76 520
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 915 243 0 0 243 0
Stage 1 243 - - - - -
Stage 2 672 - - - - -
Critical Hdwy 6.42 6.22 - - 412 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 542 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 303 796 - - 1323 -
Stage 1 797 - - - - -
Stage 2 508 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 278 796 - 1323 -
Mov Cap-2 Maneuver 278 - - - - -
Stage 1 797 - - - -
Stage 2 467 - - - -
Approach WB NB SB
HCM Control Delay, s 9.6 0 1
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 796 1323 -
HCM Lane V/C Ratio - - 0.016 0.058 -
HCM Control Delay (s) - - 96 79 0
HCM Lane LOS - - A A A
HCM 95th %file Q(veh) - 01 02 -
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street -

2015 Existing Conditions

Weekday Evening Peak Hour

N T W TR S A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b1 % d % T A g % 1

Volume (vph) 56 675 170 197 557 77 609 4 488 106 5 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Lane Width (ft) 1 1" 14 11 11 11 12 12 16 12 11 1
Grade (%) 3% -3% 0% 0%

Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length () 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.982 0.851 0.860

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1685 1791 1664 1771 1782 0 1805 1614 0 1787 1551 0
Flt Permitted 0.124 0.124 0.707 0.247

Satd. Flow (perm) 220 1791 1664  *307 1782 0 *1818 1614 0 465 1551 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 8 *78 72

Link Speed (mph) 35 30 30 30

Link Distance (ft) 1000 960 1000 500

Travel Time (s) 19.5 21.8 22.7 1.4

Peak Hour Factor 095 095 095 095 09 09 09 09 095 095 095 09
Heavy Vehicles (%) 2% 1% 2% 0% 3% 1% 0%  25% 0% 1% 0% 2%
Adj. Flow (vph) 59 M1 179 207 586 81 841 4 514 112 5 72
Shared Lane Traffic (%)

Lane Group Flow (vph) 59 71 179 207 667 0 641 518 0 112 77 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left Right
Median Width(ft) 11 11 12 12

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 107 107 094 102 102 102 100 100 08 100 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2

Detector Template Left Thru Left  Thru

Leading Detector (ft) 20 50 50 50 50 50 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex Cl+Ex CI+Ex Cl+Ex CHEX Ci+Ex  Cl+Ex Cl+Ex CHEX
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex CIH+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2015 Existing Conditions

Weekday Evening Peak Hour

O T 2 N BV S S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase

Minimum Initial (s) 6.0 8.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 100 10 110 100 110 1.0 1.0 1.0 110
Total Split (s) 140 350 350 140 350 450 450 450 450
Total Split (%) 14.9% 372% 37.2% 14.9% 37.2% 47.9% 47.9% 47.9% 47.9%
Maximum Green (s) 100 300 300 100 300 40.0 400 40.0 400
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 20 2.0 2.0 20
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 2.0 2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 20 3.0 3.0 20 3.0 20 2.0 2.0 20
Recall Mode None Min Min  None Min None None None  None
Act Effct Green (s) 442 323 323 442 323 371 3741 371 3741
Actuated g/C Ratio 050 037 037 050 037 042 042 042 042
v/c Ratio 020 109 026 062 1.02 084 072 057 0M1
Control Delay 138 919 98 222 708 342 241 33.1 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 138 919 98 222 708 342 241 33.1 4.8
LOS B F A C E C C c A
Approach Delay 71.5 59.3 29.7 216
Approach LOS E E C C
90th %ile Green (s) 100 300 300 100 300 40.0  40.0 400 400
90th %ile Term Code Max Max  Max Max  Max Max  Max Max  Max
70th %ile Green (s) 10.0 300 300 100 300 40.0  40.0 400  40.0
70th %ile Term Code Max Max  Max  Max  Max Max  Max Max  Max
50th %ile Green (s) 100 300 300 100 300 400 400 400 400
50th %ile Term Code Max Max Max  Max  Max Max Max Max  Max
30th %ile Green (s) 85 300 300 85 300 334 334 334 334
30th %ile Term Code Gap Max Max Gap  Max Gap Gap Gap  Gap
10th %ile Green (s) 62 300 300 62 300 238 238 238 238
10th %ile Term Code Gap Max Max  Gap  Max Gap  Gap Gap Gap
Queue Length 50th (ft) 17 ~508 25 67 ~450 317 202 47 2
Queue Length 95th (ft) 38 #7124 73 119  #667 466 322 110 26
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75

Base Capacity (vph) 312 654 681 356 855 871 814 222 780
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 109 026 058 1.02 074 064 050 0.0

Intersection Summary

Area Type: Other
Cycle Length: 94
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Lanes, Volumes, Timings 2015 Existing Conditions
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Evening Peak Hour

Actuated Cycle Length: 88.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 49.9 Intersection LOS: D
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15
90th %ile Actuated Cycle: 94
70th %ile Actuated Cycle: 94
50th %ile Actuated Cycle: 94
30th %ile Actuated Cycle: 85.9
10th %ile Actuated Cycle; 74
¥ User Entered Value
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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HCM 2010 TWSC

2: Nahanton Street & Winchester Street

2015 Existing Conditions
Weekday Evening Peak Hour

Intersection

Int Delay, siveh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 407 862 513 28 34 318

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 225 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Crade, % - 0 0 - 0 -

Peak Hour Factor 9% 96 9% 96 96 96

Heavy Vehicles, % 1 0 2 4 0 3

Mvmt Flow 424 898 534 29 35 331

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 564 0 - 0 2295 549
Stage 1 - - - - 549 -
Stage 2 - - - - 1746 -

Critical Hdwy 411 - - 6.4 6.23

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - 54 -

Follow-up Hdwy 2.209 - - 3.5 3.327

Pot Cap-1 Maneuver 1013 - - 43 534
Stage 1 - - - 583 -
Stage 2 - - - 156 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1013 - - ~25 534

Mov Cap-2 Maneuver - - - ~25 -
Stage 1 - - - 583 -
Stage 2 - - - 91 -

Approach EB WB SB

HCM Control Delay, s 36 0 $528.1

HCMLOS F

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1013 - - - 180

HCM Lane V/C Ratio 0.419 - - - 2.037

HCM Control Delay (s) 1.1 - - $528.1

HCM Lane LOS B - - - F

HCM 95th %tile Q(veh) 2.1 - - 28.2

Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+; Computation Not Defined

* All major volume in platoon
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HCM 2010 TWSC 2015 Existing Conditions

3: Wells Avenue & Northern Site Driveway Weekday Evening Peak Hour
Intersection

Int Delay, siveh 1.5

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 37 0 0 164 26 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 40 0 0 178 28 23
Major/Minor Minor2 Major1 Major2
Conflicting Flow Al 218 40 51 0 - 0

Stage 1 40 - - - -

Stage 2 178 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2218 - - -
Pot Cap-1 Maneuver 770 1031 1555 - - -

Stage 1 982 - - - - -

Stage 2 853 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 770 1031 1555 - - -
Mov Cap-2 Maneuver 770 - - - - -

Stage 1 982 - - - - -

Stage 2 853 - - - - -
Approach EB NB SB
HCM Control Delay, s 9.9 0 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1555 - 770 - -

HCM Lane V/C Ratio - - 0.052 - -
HCM Control Delay (s) 0 - 99 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 02 - -
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HCM 2010 TWSC 2015 Existing Conditions

4. Wells Avenue & Southern Site Driveway/#177 Weekday Evening Peak Hour
Intersection

Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 17 0 0 1 0 12 0 9% 1 1 23 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 18 0 0 1 0 13 0 103 1 1 25 2
Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 138 132 26 132 133 104 27 0 0 104 0 0

Stage 1 28 28 - 104 104 - - - - -

Stage 2 110 104 - 28 29 - - - - - - -
Critical Hdwy 712 652 6.22 712 652 6.22 412 - - 412 - -
Critical Hdwy Stg 1 6.12 552 - 6.12 552 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218 - -
Pot Cap-1 Maneuver 833 759 1050 840 758 951 1587 - - 1488 - -

Stage 1 989 872 - 902 809 - - - - - - -

Stage 2 895 809 - 989 871 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 821 758 1050 839 757 951 1587 - - 1488 - -
Mov Cap-2 Maneuver 821 758 - 839 757 - - - - - - -

Stage 1 989 871 - 902 809 - - - - - - -

Stage 2 883 809 - 988 870 - - - - - - -
Approach EB WB NB SB
HCM Control Delay, s 8.5 8.9 0 0.3
HCM LOS A A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1587 - - 821 941 1488 - -

HCM Lane V/C Ratio - - - 0.023 0.015 0.001 - -
HCM Control Delay (s) 0 - - 95 89 74 0 -
HCM Lane LOS A - - A A A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 No-Build Conditions
Weekday Evening Peak Hour

O T 2 e N N B S S 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations % # i L s L] T b1 T
Volume (vph) 77 617 192 243 475 59 709 4 516 99 5 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Lane Width (ft) 11 1 14 11 11 1 12 12 16 12 11 1
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 100 100 100 100 100 100 100 1.00 100 100 1.00
Frt 0.850 0.983 0.851 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1685 1809 1664 1753 1785 0 1805 1614 0 1787 1547 0
Flt Permitted 0.148 0.121 0.699 0.246
Satd. Flow (perm) 262 1809 1664  *307 1785 0 *1818 1614 0 463 1547 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 157 8 *83 84
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 114
Peak Hour Factor 095 095 09 09 09 09 095 09 09 09 095 095
Heavy Vehicles (%) 2% 0% 2% 1% 3% 0% 0%  25% 0% 1% 0% 2%
Adj. Flow {vph) 81 649 202 256 500 62 746 4 543 104 5 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 81 649 202 256 562 0 746 547 0 104 89 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 1 1 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.07 107 09%4 102 102 102 100 100 08 100 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 8 20 8
Detector 1 Type C+Ex CHEx Cl+Ex Cl+Ex Ci+Ex Cl+Ex Cl+Ex Ci+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings 2020 No-Build Conditions

1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Evening Peak Hour
S e N N D T
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split {s) 10.0 1.0 1.0 100 110 1.0 1.0 110 110
Total Split (s) 100 360 360 100 360 440 440 440 440
Total Split (%) 11.1% 40.0% 40.0% 11.1% 40.0% 48.9% 48.9% 489% 48.9%
Maximum Green (s) 60 310 310 6.0 310 390 390 3.0 390
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 20 2.0 2.0 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 420 330 330 420 330 395 395 395 395
Actuated g/C Ratio 047 037 037 047 037 045 045 045 045
v/c Ratio 032 09 028 093 084 092 072 050 012
Control Delay 159  55.8 68 577 386 416 228 279 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 159 558 68 577 386 416 228 279 42
LOS B E A E D D C C A
Approach Delay 4.7 44.6 33.7 17.0
Approach LOS D D C B
90th %ile Green (s) 60 31.0 310 6.0 310 390 390 390 390
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 60 310 310 6.0 310 380 390 39.0 390
70th %ile Term Code Max Max Max Max Max Max Max Max Max
50th %ile Green (s) 60 3.0 310 6.0 31.0 39.0 390 39.0 390
50th %ile Term Code Max Max Max Max Max Max Max Max  Max
30th %ile Green (s) 60 310 30 60 310 390 390 39.0 390
30th %ile Term Code Max Max Max Max Max Max Max Max Max
10th %ile Green (s) 6.0 310 310 6.0 31.0 316 316 316 36
10th %ile Term Code Max Max Max Max  Max Gap  Gap Gap  Gap
Queue Length 50th (ft) 24 359 16 83 286 378 205 40 2
Queue Length 95th (ft) 48  #587 62  #222 #4715 #613 329 95 27
internal Link Dist (ft) 920 880 820 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 253 675 719 276 671 843 792 214 762
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 032 09 028 093 084 0.88 0.69 049 012
Intersection Summary
Area Type: Other

Cycle Length: 90
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 No-Build Conditions
Weekday Evening Peak Hour

Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 37.8 Intersection LOS: D
intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 90
30th %ile Actuated Cycle: 90
10th %ile Actuated Cycle: 82.6
* User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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Lanes, Volumes, Timings 2020 No-Build Conditions

2: Nahanton Street & Winchester Street Weekday Evening Peak Hour
A Lo AN

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % % # ¥ b i

Volume (vph) 414 818 503 34 62 274

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 14 14 16 16

Storage Length (ft) 225 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 100 100 1.00 100 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1728 1900 1987 1656 2046 1777

FIt Permitted 0.183 0.950

Satd. Flow (perm) 333 1900 1987 1656 2046 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 35 221

Link Speed (mph) 35 30 30

Link Distance (ft) 960 1000 500

Travel Time (s) 187 227 114

Peak Hour Factor 096 09 096 09 096 096

Heavy Vehicles (%) 1% 0% 2% 4% 0% 3%

Adj. Flow (vph) 431 852 524 35 65 285

Shared Lane Traffic (%)

Lane Group Flow (vph) 431 852 524 35 65 285

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 11 11 16

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 092 092 08 08

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 2 2 1 1 1

Detector Template Left  Thru  Thru  Right Left  Right

Leading Detector (ft) 20 100 100 20 20 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 6 20 20 20

Detector 1 Type Cl+Ex CI+Ex CHEx CHEx CH+Ex CHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 84 94

Detector 2 Size(ft) 6 6

Detector 2 Type C+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type pm+pt NA NA  pm+ov Prot  pttov

Protected Phases 5 2 6 4 4 45
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 No-Build Conditions
Weekday Evening Peak Hour

Ao AN
Lane Group EBL EBT WBT WBR SBL SBR
Permitted Phases 2 6
Detector Phase 5 2 6 4 4 45
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 110 110 10 10
Total Split (s) 220 570 350 130 130
Total Split (%) 31.4% 814% 50.0% 18.6% 18.6%
Maximum Green () 170 520 300 8.0 8.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min
Act Effct Green (s) 396 396 197 320 71 271
Actuated g/C Ratio 069 069 035 056 012 047
vlc Ratio 073 065 077 004 025 030
Control Delay 17.5 73 249 23 288 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 175 73 249 23 288 4.2
LOS B A C A c A
Approach Delay 107 235 8.8
Approach LOS B C A
90th %ile Green (s) 170 520 300 8.0 8.0
90th %ile Term Code Max  Hold Max  Max  Max
70th %ile Green (s) 170 467 247 8.0 8.0
70th %ile Term Code Max  Hold Gap Max  Max
50th %ile Green (s) 170 419 199 7.1 71
50th %ile Term Code Max  Hold Gap Gap Gap
30th %ile Green (s) 13.0 331 15.1 6.2 6.2
30th %ile Term Code Gap  Hold Gap Gap  Gap
10th %ile Green (s) 100 264 114 8.0 6.0
10th %ile Term Code Gap  Hold Gap Min Min
Queue Length 50th (ft) 67 120 164 0 21 11
Queue Length 95th (ft) #209 208 264 9 60 58
Internal Link Dist (ft) 880 920 420
Turn Bay Length (ft) 225
Base Capacity (vph) 660 1682 1079 974 296 971
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 065 051 049 004 022 029
Intersection Summary
Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 57.1
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Lanes, Volumes, Timings 2020 No-Build Conditions
2: Nahanton Street & Winchester Street Weekday Evening Peak Hour

Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
90th %ile Actuated Cycle: 70
70th %ile Actuated Cycle: 64.7
50th %ile Actuated Cycle: 59
30th %ile Actuated Cycle: 49.3
10th %ile Actuated Cycle: 42.4
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  2: Nahanton Street & Winchester Street
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HCM 2010 TWSC
3: Wells Avenue & Northern Site Driveway

2020 No-Build Conditions
Weekday Evening Peak Hour

Intersection

Int Delay, s/veh 1.4

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 37 0 0 168 51 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 40 0 0 183 55 24
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 250 67 79 0 - 0

Stage 1 67 - - - - -

Stage 2 183 - - -
Critical Hdwy 6.42 6.22 412 -
Critical Hdwy Stg 1 542 - - -

Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 2.218 - -
Pot Cap-1 Maneuver 739 997 1519 - -

Stage 1 956 - - -

Stage 2 848 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 739 997 1519 - -
Mov Cap-2 Maneuver 739 - - -

Stage 1 956 - -

Stage 2 848 - - -
Approach EB NB SB
HCM Control Delay, s 10.2 0 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1519 739 - -

HCM Lane V/C Ratio - - 0.054 -
HCM Control Delay (s) 0 - 102 - -
HCM Lane LOS A - B -
HCM 95th %tile Q{veh) 0 - 02 - -
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HCM 2010 TWSC 2020 No-Build Conditions

4: Wells Avenue & Southern Site Driveway/#177 Wells Avenue Weekday Evening Peak Hour

Intersection

Int Delay, s/veh 1.6

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

Vol, veh/h 17 0 0 1 0 12 0 98 1 1 48 2

Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 18 0 0 1 0 13 0 107 1 1 52 2

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 169 163 53 162 164 107 54 0 0 108 0 0
Stage 1 55 55 - 107 107 - - - - - - -
Stage 2 114 108 - 55 57 - - - - - - -

Critical Hdwy 712 652 6.22 712 652 6.22 412 - - 412 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 552 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 552 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218 - -

Pot Cap-1 Maneuver 795 729 1014 803 729 947 1551 - - 1483 - -
Stage 1 957 849 - 898 807 - - - - - - -
Stage 2 891 806 - 957 847 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 783 728 1014 802 728 947 1551 - - 1483 - -

Mov Cap-2 Maneuver 783 728 - 802 728 - - - - - - -
Stage 1 957 848 - 898 807 - - - - - - -
Stage 2 879 806 - 956 846 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 9.7 8.9 0 0.1

HCM LOS A A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1551 - - 783 934 1483 - -

HCM Lane V/C Ratio - - - 0.024 0.015 0.001 - -

HCM Control Delay (s) 0 - - 97 89 74 0 -

HCM Lane LOS A - - A A A A -

HCM 95th %tile Q(veh) 0 - - 01 0 0 - -
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Lanes, Volumes, Timings

1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 Build Conditions
Weekday Evening Peak Hour

A ey v ANt 2L S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % i % T ¥ T b1 g
Volume (vph) 77 617 200 250 475 59 750 4 550 99 5 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 1 11 14 1 11 11 12 12 16 12 11 1
Grade (%) 3% -3% 0% 0%
Storage Length (ft) 175 175 250 0 0 125 75 0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.850 0.983 0.851 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1685 1809 1664 1753 1828 0 1805 1614 0 1787 1573 0
Fit Permitted 0.140 0.121 0.699 0.222
Satd. Flow (perm) 248 1809 1664  *307 1828 0 *1818 1614 0 418 1573 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 164 8 *88 84
Link Speed (mph) 35 30 30 30
Link Distance (ft) 1000 960 1000 500
Travel Time (s) 19.5 21.8 22.7 11.4
Peak Hour Factor 095 095 095 095 09 095 095 09 09 09 09 095
Heavy Vehicles (%) 2% 0% 2% 1% 0% 2% 0%  25% 0% 1% 3% 0%
Adj. Flow (vph) 81 649 211 263 500 62 789 4 579 104 5 84
Shared Lane Traffic (%)
Lane Group Fiow (vph) 81 649 211 263 562 0 789 583 0 104 89 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 094 102 102 102 100 100 08 1.00 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 2 1 2
Detector Template Left Thru Left  Thru
Leading Detector (ft) 20 50 50 50 50 50 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 50 50 50 50 50 6 20 6
Detector 1 Type Cl+Ex Cl+Ex CHEx Ci+Ex Cl+Ex Cl+Ex CHEX CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(f) 6 6
Detector 2 Type CHEX Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm-+pt NA  Perm pm+pt NA Perm NA Perm NA
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Lanes, Volumes, Timings
1: Wells Avenue/#333 Nahanton Street & Nahanton Street

2020 Build Conditions
Weekday Evening Peak Hour

O N Y 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 3 1 3 1 2 2
Permitted Phases 1 1 1 2 2
Detector Phase 3 1 1 3 1 2 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 11.0 110 100 110 11.0 11.0 11.0 110
Total Split (s) 100 360 360 10.0  36.0 440 440 440 440
Total Split (%) 11.1% 40.0% 40.0% 11.1% 40.0% 48.9% 48.9% 489% 48.9%
Maximum Green (s) 60 310 310 6.0 310 39.0 390 390 390
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 2.0 -2.0
Total Lost Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 20 2.0 2.0 2.0
Recall Mode None Min Min  None Min None  None None  None
Act Effct Green (s) 420 330 330 420 330 409 409 409 409
Actuated g/C Ratio 047 037 037 047 037 045 045 045 045
v/c Ratio 033 098 030 097 083 095 075 055 012
Control Delay 16.3 599 6.8 673 382 472 240 311 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 599 6.8 673 382 472 240 3141 4.1
LOS B E A E D D C C A
Approach Delay 442 475 37.3 187
Approach LOS D D D B
90th %ile Green (s) 6.0 310 3.0 6.0 310 39.0 39.0 39.0 390
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 60 31.0 310 6.0 310 39.0 390 39.0 390
70th %ile Term Code Max Max Max Max Max Max Max Max Max
50th %ile Green (s) 60 310 310 6.0 310 390 390 39.0 390
50th %ile Term Code Max Max Max Max Max Max Max Max Max
30th %ile Green (s) 6.0 3.0 310 6.0 310 39.0 390 39.0 390
30th %ile Term Code Max Max Max Max Max Max Max Max Max
10th %ile Green (s) 60 310 310 6.0 310 386 386 386 386
10th %ile Term Code Max Max Max Max  Max Gap Gap Gap  Gap
Queue Length 50th (ft) 24 359 17 86 283 417 226 41 2
Queue Length 95th (ft) 48  #587 64  #233  #465 #0668 364 103 27
Internal Link Dist (ft) 920 880 920 420
Turn Bay Length (ft) 175 175 250 75
Base Capacity (vph) 243 664 714 271 676 829 784 190 763
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.98 0.30 097 083 0.95 0.74 055 012
Intersection Summary
Area Type: Other

Cycle Length: 90
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Lanes, Volumes, Timings 2020 Build Conditions
1: Wells Avenue/#333 Nahanton Street & Nahanton Street Weekday Evening Peak Hour

Actuated Cycle Length: 89.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 40.7 Intersection LOS: D
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
90th %ile Actuated Cycle: 90
70th %ile Actuated Cycle: 90
50th %ile Actuated Cycle: 80
30th %ile Actuated Cycle: 90
10th %ile Actuated Cycle: 89.6
* User Entered Value
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Wells Avenue/#333 Nahanton Street & Nahanton Street
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Lanes, Volumes, Timings 2020 Build Conditions

2: Nahanton Street & Winchester Street Weekday Evening Peak Hour
AL AN S

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations 9 4 % fd b F

Volume (vph) 433 833 506 34 62 278

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 14 14 16 16

Storage Length (ft) 225 0 0 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 100 100 100 100 1.00

Frt 0.850 0.850

Fit Protected 0.950 0.850

Satd. Flow (prot) 1711 1827 2007 1689 1843 1777

Flt Permitted 0.175 0.950

Satd. Flow (perm) 315 1827 2007 1689 1843 1777

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 35 183

Link Speed (mph) 35 30 30

Link Distance (ft) 960 1000 500

Travel Time (s) 187 227 11.4

Peak Hour Factor 097 097 097 097 097 097

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

Adj. Flow (vph) 446 859 522 35 64 287

Shared Lane Traffic (%)

Lane Group Flow (vph) 446 859 522 35 64 287

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left Right

Median Width(ft) 1 11 16

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 092 092 08 085

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 2 2 1 1 1

Detector Template Left  Thru  Thru Right Left Right

Leading Detector (ft) 20 100 100 20 20 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(f) 20 6 6 20 20 20

Detector 1 Type Cl+Ex CHEx Cl+Ex Cil+Ex CHEx CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(f) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type pm+pt NA NA  pm+ov Prot  pt+ov

Protected Phases 5 2 6 4 4 45
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 Build Conditions
Weekday Evening Peak Hour

Ao AN Y
Lane Group EBL EBT WBT WBR SBL SBR
Permitted Phases 2 6
Detector Phase 5 2 6 4 4 45
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 8.0
Minimum Split (s) 110 M0 110 M0 10
Total Split (s) 210 490 280 110 110
Total Split (%) 35.0% 817% 46.7% 18.3% 18.3%
Maximum Green (s) 16.0 440 230 6.0 6.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 20 2.0 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/lLag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min
Act Effct Green (s) 370 370 178 290 6.1 253
Actuated g/C Ratio 069 069 033 054 011 047
v/c Ratio 076 068 078 004 030 031
Control Delay 19.1 77 250 25 286 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 7.7 250 25 286 5.0
LOS B A C A o A
Approach Delay 1.6 236 93
Approach LOS B C A
90th %ile Green (s) 16.0 440 230 6.0 6.0
90th %ile Term Code Max  Hold Max Max  Max
70th %ile Green (s) 16.0 440 230 6.0 6.0
70th %ile Term Code Max  Hold Max  Max  Max
50th %ile Green (s) 16.0 405 195 6.0 6.0
50th %ile Term Code Max  Hold Gap Max  Max
30th %ile Green (s) 129 324 145 6.0 6.0
30th %ile Term Code Gap Hold Gap Max  Max
10th %ile Green (s) 99 258 109 6.0 6.0
10th %ile Term Code Gap  Hold Gap Max  Max
Queue Length 50th (ft) 72 113 152 0 21 18
Queue Length 95th (ft) #206 197 248 9 54 60
Internal Link Dist (ft) 880 920 420
Turn Bay Length (ft) 225
Base Capacity (vph) 645 1517 882 936 211 1006
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 069 057 059 004 030 029
Intersection Summary
Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 53.3
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Lanes, Volumes, Timings
2: Nahanton Street & Winchester Street

2020 Build Conditions
Weekday Evening Peak Hour

Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78

Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

90th %ile Actuated Cycle: 60

70th %ile Actuated Cycle: 60

50th %ile Actuated Cycle: 56.5

30th %ile Actuated Cycle: 48.4

10th %ile Actuated Cycle: 41.8

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

Splits and Phases:  2: Nahanton Street & Winchester Street
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HCM 2010 TWSC

3: Wells Avenue & Northern Site Driveway

2020 Build Conditions
Weekday Evening Peak Hour

Intersection

Int Delay, s/veh

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 65 0 0 168 51 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Crade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 71 0 0 183 55 21
Major/Minor Minor2 Major1 Major2

Conflicting Flow Al 249 66 76 0 - 0

Stage 1 66 - - - - -

Stage 2 183 - - - - -
Critical Hdwy 6.42 6.22 412 - - -
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 739 998 1523 - - -

Stage 1 957 - - - -

Stage 2 848 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 739 998 1523 - -
Mov Cap-2 Maneuver 739 - - - -

Stage 1 957 - - - -

Stage 2 848 - - - -
Approach EB NB SB
HCM Control Delay, s 10.4 0 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1523 - 739 - -

HCM Lane V/C Ratio - - 0.096 - -
HCM Control Delay (s) 0 - 104 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 03 - -
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HCM 2010 TWSC

4: Wells Avenue & Proposed Western Driveway

2020 Build Conditions
Weekday Evening Peak Hour

Intersection

Int Delay, s/veh

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 65 534 0 20 264
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 71 580 0 22 287
Major/Minor Minor1 Maijor1 Major2

Conflicting Flow All 910 580 0 0 580 0

Stage 1 580 - - - -

Stage 2 330 - - - - -
Critical Hdwy 6.42 6.22 - 412 -
Critical Hdwy Stg 1 542 - - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - 2.218 -
Pot Cap-1 Maneuver 305 514 - 994 -

Stage 1 560 - - - - -

Stage 2 728 - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 297 514 - - 994 -
Mov Cap-2 Maneuver 297 - - -

Stage 1 560 - - -

Stage 2 709 - - - -
Approach WB NB SB
HCM Control Delay, s 1341 0 0.6
HCM LGS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 514 994 -

HCM Lane V/C Ratio - - 0.137 0.022 -
HCM Control Delay (s) - - 131 87 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 05 01 -
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