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MANUAL TURNING MOVEMENT COUNT DATA




TURNING MOVEMENT COUNT REDUCTION WORKSHEET

INTERSECTION:  Washington Street at Hopping Brook Driove Counted By. ZRB
COUNT DATE: 7AM-9AM Wednesday 12/18/19 3PM-6PM Thursday 12/12/19 Weather Conditions: Clear 20-30 deg F
Washington Street Washington Street Hopping Brook Drive TOTAL | TOTAL
TIME: wB EB NB SB (15Min.)| (Hour)
L T R Total T R AR Total| L T R AR Total I R Total
6:30 - 645 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0
7:00 - 715 9 72 81 90 44 134 | 3 2 5 0 220
7:15 7:30 9 68 77 129 59 188 | 8 4 12 0 277 497
7:30 - 7:45 9 119 128 114 52 166 | 22 U 29 0 323 820
7:45 - 8:00 15 130 145 151 43 194 | 12 1 13 o] 352 1172
8:00 - 815 13 122 135 149 54 203 | 13 6 19 0 357 1309
8:15 - 8:30 8 103 111 172 30 202 4 4 8 0 -’3_21_ 1353
8:30 - B:45 7 106 113 147 40 187 | 5 3 8 0 308 1338
8:45 - 9:00 7 113 120 130 25 155 | 3 ifi 10 0 285 127
9:00 - 9115 0 0 0 0 0 914
9:15 - 9:30 0 0 0 o] 0 593
0 0 0 0 0
TOTAL
77 833 0 910 1082 347 0 1429 70 O 34 0 104 0 0 0 2443
15:00 15:15 7 136 143 90 18 108 | 46 18 64 0 315
15:15 15:30 4 129 138 87 8 95 | 20 9 29 o] 257
15:30 15:45 9 169 178 105 8 13 | 83 22 85 0 376
15:45 16:00 4 178 182 17 117 | 39 12 51 0 350 1298
16:00 16:15 2 165 167 104 5 108 | 51 14 65 0 341 1324
16:15 16:30 3 180 183 114 9 123 | 28 9 37 0 343 1410
16:30 16:45 6 185 191 124 7 131 | 42 19 61 0 383 1417
1645 - 17:.00 3 156 159 113 13 126 | 45 17 62 0 347 1414
17.00 - 17:15 5 178 183 126 5§ 131 | 57 26 83 0 397 1470
17:15 17.30 3 185 188 137 1 138 | 38 11 49 0 375 1502
17:30 17:45 1 175 176 110 3 113 | 33 4 37 0 326 1445
17:45 - 18:00 2 149 151 116 2 118 | 16 8 24 0 293 1391
TOTAL
4:00 - 6:00 49 1985 0 2034 1343 79 QO 14221478 0 1689 0 647 0 0 0 4103
PEAK HOUR VOLUMES:
TIME: Washington Street Washington Street Hopping Brook Drive 0 TOTAL
MORNING wB EB NB SB (Hour)
PEAK PERIOD |= T A Total T R RR To!_a_l L T R AR Total T R Total
7:30 - 745 9 119 128 114 52 166 | 22 7 29 0 323
745 - 800 5 130 145 151 43 194 | 12 1 13 0 352
8:00 - 815 13 122 135 149 54 203 | 13 6 19 0 357
8:15 8:30 8 103 11 172 30 202 | 4 4 a o] 321
45 474 0 519 586 179 0 785 | 51 I 0 18 0 69 0 0 0 1353
PHF 0.89 0.94 0.59 0.95 PHF
TIME: Washington Street Washington Street Hopping Brook Drive 0 TOTAL
EVENING wB EB NB SB (Hour)
PEAK PERIOD L T R Total T R HR  Total L T R RR_Total T R Total
16:30 16:45 6 185 191 124 7 131 | 42 19 61 0 383 383
16:45 17:00 3 156 159 113 13 126 | 45 17 62 0 347 730
17:00 17:15 5 178 183 126 5 131 | 57 26 83 0 397 1127
17:15 17:30 3 185 188 137 1 138 | 38 11 49 0 375 1502
17 704 0 721 500 26 0 l 526 | 182 0 73 0 |255 0 0 [ 0 1502
PHF 094 0.95 Q77 #itui 0.95 PHF



SEASONAL ADJUSTMENT DATA
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PUBLIC TRANSPORTATION SCHEDULES
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MASSDOT CRASH RATE WORKSHEETS




Moving Massachusetts Farw,mD 0 T

B 2 Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Holliston,MA COUNT DATE : Dec-19

DISTRICT : UNSIGNALIZED : SIGNALIZED: [ ]
~ INTERSECTION DATA ~

MAJOR STREET : Washington Street

MINOR STREET(S) :

Hopping Brook Road

0
Y

N
™
INTERSECTION North
DIAGRAM o
(Label Approaches) %%4
L
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NEB SWB NB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 571 785 255 1,611
o , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR : 0.092 APPROACH VOLUME 17,511
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 7 _ 5 CRASHES PER YEAR (|  1.40
YEARS : A
CRASH RATE CALCULATION : 0.22 RATE = “‘(*V“E‘fégf;‘)’

Comments :

Below Statewide and District Crash Rates

Project Title & Date:

Proposed Warehouse Development




GENERAL BACKGROUND TRAFFIC GROWTH
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BACKGROUND DEVELOPMENT NETWORKS
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Technical Traffic Memorandum - Proposed Warehouse - Holliston, Massachusetts
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TRIP-GENERATION CALCULATIONS




Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 34

Avg. 1000 Sq. Ft. GFA: 451
Directional Distribution: 77% entering, 23% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

017, 0.02-1.93 0.20

Data Plot and Equation

B

S“\l,rb = 800 KSFE-
It of Trnps =\ Slnj Average = O-1T x oo = 13 6
600 d
Er\Jrewaﬂ =05 X
Exiting -
500 j 31
(%3]
2 400
L
a
=
1l
'_
300 X
200 X
X X
136 X
T
100 >Sz21
XX x
§ > s
Xy X
0 >§()(&< 00
0 1,000 2,000 3,000
X =1000 Sq. Ft. GFA
X Study Site ——— Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 25.32 R?=0.69

Trip Gen Manual, 10th Ed + Supplement @ Institute of Transportation Engineers




Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 29
Avg. 1000 Sq. Ft. GFA: 285
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

1.74 0.15 - 16.93 1.55

Data Plot and Equation

6,000 o
Tips = .58 ( 800) +45 .54 1310
" =(6SS X

5,000 ot 0955

4,000
8
=
i
8
=
& 3,000

2,000

.
1310
1,000 %
X X
X X
&
0 gésu’z( 20X 800
0 1,000 2,000 3,000
X =1000 Sgq. Ft. GFA
X Study Site — Fitted Curve Average Rate
Fitted Curve Equation: T = 1.58(X) + 45.54 R*=0.93 > 0. 75'

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers



Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban

Number of Studies: 47
Avg. 1000 Sq. Ft. GFA: 400

Directional Distribution: 27% entering, 73% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Standard Deviation

Average Rate Range of Rates
0.19 - ~ 0.01-1.80 - 0.18 !
Data Plot and Equation
SiZe = Boo ksf
4+ of Trips ug}nj Fquation 0519 x Boo =152
600 .
Eh +e ﬁnC) - 4—-\ X
c )(le\(j = W
500
(2]
2 400
L
a
=
I
|_
300 X
X
200
152 X
x L X
12
100
><>>S<< X X
X X
X
0 R 00
0 1,000 2,000 3,000
X =1000 Sq. Ft. GFA
X Study Site — Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 27.82 R2=0.65

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers




General Light Industrial
. (110)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 40

Avg. 1000 Sq. Ft. GFA: 49
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

4.96 _ ~ 0.34-43.86 4.20

Data Plot and Equation

S\Ze = 85 SF SR
1,400 H#Taps = 4.96 ¢« 85 = 422
X
X
1,200 X
1,000
3
A5 X
a 800
=
1n
'_
600
X
X X
41 X
400
380
X X
X
200 X X
%X
B
i = 85
0 100 200 300 400
X =1000 Sq. Ft. GFA
X Study Site ——— Fitted Curve Average Rate
Fitted Curve Equation: T = 3.79(X) + 57.96 R?= 0.54

Trip Gen Manual, 10th Ed + Supplement @ Institute of Transportation Engineers



General Light Industrial
(110)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

Vehicle Trip Generation per 1000 Sq. Ft.

Average Rate
0.70

GFA
Range of Rates
0.02 -4.46

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

45

73
88% entering, 12% exiting

Standard Deviation
065

Data Plot and Equation

S\Ze = 8S SF_
:H:—rr\'PS

: €n-l--l::\"'\ =z §73

300 if"m"s'ta% =77

X
e X
Ll
a 200
= X
n
|_
X
100
X
= X
X
\< |
’Q X X L x %
PR g
s 8 5
0 100

X Study Site

Fitted Curve Equation: Ln(T) = 0.74 Ln(X) + 0.39

200 300

X =1000 Sq. Ft. GFA
Fitted Curve

_ Average Rate

R*= 0.52

Ugf'ng Average eate = 0.70 x(%g) s S9.§ 5 USse _6_9

400

Trip Gen Manual, 10th Ed + Supplement

@ Institute of Transportation Engineers




Vehicle Trip Generation per 1000 Sq. Ft. GFA

Range of Rates Standard Deviation

General Ligh

(110)

t Industrial

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 44

Avg. 1000 Sq. Ft. GFA: 67
Directional Distribution: 13% entering, 87% exiting

Average Rate

063 0.07 -7.02

0.68

Data Plot and Equation

Trip Ends

T=

400

300

200

100

X Study Site

S\Ze = 85
#‘:\—‘WPS USlrﬁ Mdage Ko te

enircr!mﬁ = 7
ex'(+n'n3 - 47

~0.63 X 85 - 54

200 300 400

X =1000 Sq. Ft. GFA

Fitted Curve Equation: Ln(T) = 0.69 Ln(X) + 0.43

Fitted Curve Average Rate

R?*=0.52

Trip Gen Manual, 10th Ed + Supplement

o [nstitute of Transportation Engineers
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Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 29 > 40

Avg. 1000 Sq. Ft. GFA: 285
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

1.74 0.15-16.93 1.55

Data Plot and Equation

Trip Ends

T=

6,000 C .
—W\()S =\ < L. S%L‘(UO) «\-‘k'S-S‘f =\ ,\5-2,
= X
In=9376
S0 Ouwt: $76
4,000
3,000
2,000
1218
1000 1152 x
X % X
9 X
gﬁi’x XX oo
00 — 1,000 2,000 3,000
X =1000 Sq. Ft. GFA
X Study Site ——— Fitted Curve Average Rate
Fitted Curve Equation: T = 1.58(X) + 45.54 R=0.93 > 0.75

Trip Gen Manual, 10th Ed + Supplement @ Institute of Transportation Engineers
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Warehousing
(150)

Vehicle Trip Ends vs:
On a:

Setting/Location:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

Number of Studies: 34
Avg. 1000 Sq. Ft. GFA: 451
Directional Distribution: 77% entering, 23% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
0.17 0.02-1.93 0.20

Data Plot and Equation

T 0 \TxTo0 =9
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L
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& 0K
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X Study Site ——— Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 25.32 R?= 0.69 « ) \,5
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Warehousing
(150)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

47
400
27% entering, 73% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate

Range of Rates

Standard Deviation

0.19 0.01-1.80 0.18
Data Plot and Equation
T 0.\ oo = 133
600
Tz 6 X
Out = A7
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(2]
2 400
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a
=
1}
}_
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X
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X X
__123__>¢______| X X
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»§<>H< X
X
gg %’ﬁ"( 00
0 1,000 2,000 3,000
X = 1000 Sq. Ft. GFA
X Study Site Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 27.82 R*=0.65 < (. 75

Trip Gen Manual, 10th Ed + Supplement
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CAPACITY ANALYSIS WORKSHEETS




CAPACITY ANALYSIS WORKSHEETS

Washington Street at Hopping Brook Road



Washington Street at Hopping Brook Road




HCM 2010 TWSC

2020 Existing Weekday Morning Peak Hour

3: Hopping Brook Road & Washington Street 09/30/2020
Intersection

Int Delay, s/veh 4.6

Movement  EBT EBR WBL WBT NBL NBR
Lane Configurations S 4 N F
Traffic Vol, veh/h 639 179 45 512 51 18
Future Vol, vehth 639 179 45 512 51 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 89 83 60 60
Heavy Vehicles, % 0 0 2 0 5 2
Mvmt Flow 680 190 51 575 85 30
Major/Minor__ Majort  Major2 Minorl
Conflicting Flow All 0 0 870 0 1452 775

Stage 1 - - - - 775 -

Stage 2 - - - - 677 -
Critical Hdwy - - 412 - 645 622
Critical Hdwy Stg 1 - - - - 545 .
Critical Hdwy Stg 2 - - - - 545 -
Follow-up Hdwy - - 2218 - 3.545 3.318
Pot Cap-1 Maneuver - - 775 - 142 398

Stage 1 - - - 449 -

Stage 2 - - - - 499 -
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 775 - 128 398
Mov Cap-2 Maneuver - - - 128 -

Stage 1 - - - - 449 -

Stage 2 - - - - 451 -
Approach EB w8 NE
HCM Control Delay, s 0 08 60.3
HCM LOS F
Minor Lane/Major Mvmt  NBLni1NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 128 398 - - 775 -
HCM Lane V/C Ratio 0.664 0.075 - - 0.065 -
HCM Control Delay (s) 764 148 - 10 0
HCM Lane LOS F B - - A A
HCM 95th %tile Q(veh) 36 02 - 02 -
S:\Jobs\8670\Analysis\1-Exam.syn Synchro 10 Report

Page 1



HCM 2010 TWSC 2020 Existing Weekday Evening Peak Hour

3. Hopping Brook Road & Washington Street 09/30/2020
Intersection
Int Delay, s/veh 52.8
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations P d N
Traffic Vol, veh/h 545 26 17 768 182 73
Future Vol, veh/h bds 26 17 768 182 73
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 94 94 77 77
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 574 27 18 817 236 95
Major/Minor  Majord Major2 Minori
Conflicting Flow All 0 0 601 0 1441 588
Stage 1 - - - - 588 -
Stage 2 - - - - 853 -
Critical Hdwy - - 41 - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 22 - 3.518 3.318
Pot Cap-1 Maneuver - - 986 - ~146 509
Stage 1 - - - - 555 -
Stage 2 - - - - 418 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 986 - ~141 509
Mov Cap-2 Maneuver - - - - ~141 -
Stage 1 - - - - 556 -
Stage 2 - - - - 404 -
Approach ~ EB _WB. NB
HCM Control Delay, s 0 0.2 281.3
HCM LOS F

Minor Lane/Major Mvmt  NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 141 509 - - 986 -
HCM Lane V/C Ratio 1.676 0.186 - - 0.018 -
HCM Control Delay (s) $388.7 137 - - 87 0
HCM Lane LOS F B - - A A
HCM 95th %tile Q(veh) 171 07 - - 01 -
Notes Oinsiin 3

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Deﬁn'ed *. All major volume in platoon

S:\Jobs\8670\Analysis\2-Expm.syn Synchro 10 Report
Page 1



HCM 2010 TWSC 2027 No Build Weekday Morning Peak Hour
3: Hopping Brook Road & Washington Street 09/30/2020
Intersection
Int Delay, s/veh 9.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T d N F
Traffic Vol, veh/h 685 216 61 554 56 20
Future Vol, veh/h 685 216 61 554 56 20
Conflicting Peds, #/Mhr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 8 89 60 60
Heavy Vehicles, % 0 0 2 0 5 2
Mvmt Flow 729 230 69 622 93 33
Major/Minor Majort Major2 Minor1
Conflicting Flow All 0 0 959 0 1604 844

Stage 1 - - - 844 -

Stage 2 - - - - 760 -
Critical Hdwy - - 412 - 645 622
Critical Hdwy Stg 1 - - - - 545 -
Critical Hdwy Stg 2 - - - - 545 -
Follow-up Hdwy - - 2218 - 3.545 3.318
Pot Cap-1 Maneuver - - 7 - 114 363

Stage 1 - - - - 47 -

Stage 2 - - - - 456 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - 17 - 97 363
Mov Cap-2 Maneuver - - - 97 -

Stage 1 . - B - 417 -

Stage 2 - - - - 389 -
Approach L EB W8 _NB
HCM Control Delay, s 0 1 122.6
HCM LOS F
Minor Lane/Major Mvmt  NBLn1NBLn2 EBT EBR WBL WBT
Capacity (vel/h) 97 363 - - M7 -
HCM Lane V/C Ratio 0.962 0.092 - - 0.096 -
HCM Control Delay (s) 160.7 15.9 - - 106 0
HCM Lane LOS F C - - B A
HCM 95th %tile Q(veh) 57 03 - 03 -
S:\Jobs\8670\Analysis\3-2027nbam.syn Synchro 10 Report

Page 1



HCM 2010 TWSC 2027 No Build Weekday Evening Peak Hour

3. Hopping Brook Road & Washington Street 09/30/2020
Intersection
Int Delay, siveh 97.9
Movement EBT EBR WBL WBT NBL NBR_
Lane Configurations T 4 N f
Traffic Vol, veh/h 584 31 19 823 215 87
Future Vol, veh/h 584 31 19 823 215 &7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 95 94 94 77 77
Heavy Vehicles, % 0 0 0 0 2 2
Mvmt Flow 616 33 20 876 279 113
Major/Minor Major1 Major2 Minorl
Conflicting Flow All 0 0 648 0 1548 632
Stage 1 - - - - 632 ‘
Stage 2 - - - - 916 -
Critical Hdwy - - 41 - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 22 - 3.518 3.318
Pot Cap-1 Maneuver - - 047 - ~126 480
Stage 1 - - - - 530 -
Stage 2 - - - - 3% -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 047 - ~121 480
Mov Cap-2 Maneuver - - - - ~121 -
Stage 1 - - - - 530 -
Stage 2 - - - - 314 -
Approach EB. We NB.
HCM Control Delay, s 0 0.2 $482.5
HCM LOS F

Minor Lane/Major Mvmt  NBLniNBLn2 EBT EBR WBL WBT

Capacity (veh/h) 121 480 - - 947 -
HCM Lane V/C Ratio 2.308 0.235 - - 0.021 -
HCM Control Delay (s) $671.7 14.8 - - B9 0
HCM Lane LOS F B - - A A
HCM 95th %tile Q(veh) 241 09 - - 01 -
Notes :

~: Volume exceeds capacity  §: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

S:\Jobs\8670\Analysis\d-2027nbpm.syn Synchro 10 Report
Page 1



HCM 2010 TWSC 2027 Build Weekday Morning Peak Hour

3: Hopping Brook Road & Washington Street 10/21/2020
Intersection
Int Delay, s/veh 12.5
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S d N ff
Traffic Vol, veh/h 685 294 88 554 79 28
Future Vol, veh/h 685 294 88 554 79 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 89 8 92 92
Heavy Vehicles, % 0 5 2 0 9 4
Mvmt Flow 729 313 99 622 86 30
Major/Minor Major1 Major2 Minort
Conflicting Flow All 0 0 1042 0 1706 886
Stage 1 - - - - 886 -
Stage 2 - - - - 820 -
Critical Hdwy . - 412 - 649 624
Critical Hdwy Stg 1 - . - - 549 -
Critical Hdwy Stg 2 - - - 5.49 -
Follow-up Hdwy - - 2218 - 3.581 3.336
Pot Cap-1 Maneuver - - 667 - 9% 3AM
Stage 1 - - - 392 -
Stage 2 - - - - 421
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 667 - ~74 34
Mov Cap-2 Maneuver - - - - ~T74 -
Stage 1 - - - - 392 -
Stage 2 - - - - 325 -
Approach EB WB NB
HCM Control Delay, s 0 1.6 191.3
HCM LOS F

Minor Lane/Major Mvmt NBLniNBLn2 EBT EBR WBL WBT

Capacity (veh/h) 74 3M - - 667 -
HCM Lane V/C Ratio 1.16 0.089 - - 0.148 -
HCM Control Delay (s) 2532 16.6 - - 113 0
HCM Lane LOS F C - - B A
HCM 95th %tile Q(veh) 65 03 - - 05 -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

S:\Jobs\8670\Analysis\5-2027bam.syn Synchro 10 Report
Page 1



HCM 2010 TWSC 2027 Build Weekday Evening Peak Hour

3: Hopping Brook Road & Washington Street 10/21/2020
Intersection
fnt Delay, s/veh 157.9
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T d$ N fF
Traffic Vol, veh/h 584 62 29 823 298 115
Future Vol, veh/h 584 62 29 823 298 115
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 94 94 92 9
Heavy Vehicles, % 0 11 0 0 8 2
Mvmt Flow 615 65 31 876 324 125
Major/Minor Majorl Major2 Minori
Conflicting Flow All 0 0 680 0 1586 648
Stage 1 - - - - 648 -
Stage 2 - - - - 938 -
Critical Hdwy - - 44 - 648 6.22
Critical Hdwy Stg 1 - - - - 548 =
Critical Hdwy Stg 2 - - - - 548 -
Follow-up Hdwy - - 22 - 3.572 3.318
Pot Cap-1 Maneuver - - 922 - ~115 470
Stage 1 - - E - 510 -
Stage 2 - - - - 3N -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 922 - ~108 470
Mov Cap-2 Maneuver - - - - ~108 -
Stage 1 - - - - 510 -
Stage 2 - - - - 347 -
Approach EB WB NB
HCM Control Delay, s 0 0.3 $715.4
HCM LOS F

Minor Lane/Major Mymt  NBLniNBLn2 EBT EBR WBL WBT

Capacity (veh/h) 108 470 - - 922

HCM Lane V/C Ratio 2.999 0.266 - - 0.033 .
HCM Control Delay (s) $985.5 154 - - 9 0
HCM Lane LOS F C - - A A
HCM 95th %tile Q(veh) 309 1.1 SO -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

S:\Jobs\8670\Analysis\6-2027bpm.syn Synchro 10 Report
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HCM 2010 TWSC 2027 Ultimate Build Weekday Morning Peak Hour

3: Hopping Brook Road & Washington Street 10/21/2020
Intersection
Int Delay, s/veh 31
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 5 F
Traffic Vol, veh/h 685 362 112 554 99 35
Future Vol, veh/h 685 362 112 554 99 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 89 8 922 9
Heavy Vehicles, % 0 8 2 () 3
Mvmt Flow 729 385 126 622 108 38
Major/Minor. Major1 Major2 Minord
Conflicting Flow All 0 0 1114 0 1796 922
Stage 1 - - - - 922 -
Stage 2 - - - - 874 -
Critical Hdwy - - 412 - 652 6.23
Critical Hdwy Stg 1 - - - - 552 -
Critical Hdwy Stg 2 - - - - 552 -
Follow-up Hdwy - - 2218 - 3.608 3.327
Pot Cap-1 Maneuver - - 627 - ~83 326
Stage 1 - - - 372 -
Stage 2 - - - - 392 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 627 - ~58 326
Mov Cap-2 Maneuver - - - - ~58 -
Stage 1 - - - - 372 -
Stage 2 - - - - 272 -
Approach EB WB NB
HCM Control Delay, s 0 2 $ 4165
HCM LOS F

Minor Lane/Major Mymt __ NBLniNBLn2 EBT EBR WBL WBT

Capacity (veh/h) 58 326 - - 627 -
HCM Lane V/C Ratio 1.855 0.117 - - 0.201 -
HCM Control Delay (s) $5576 175 - - 122 0
HCM Lane LOS F C - - B A
HCM 95th %tile Q(veh) 102 04 T -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

S:\Jobs\8670\Analysis\7-2027ubam.syn Synchro 10 Report
Page 1



HCM 2010 TWSC 2027 Ultimate Build Weekday Evening Peak Hour

3: Hopping Brook Road & Washington Street 10/21/2020
Intersection
Int Delay, s/veh 272
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations (S d N f
Traffic Vol, vehth 584 89 38 823 370 140
Future Vol, veh/h 584 89 38 823 370 140
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - : - - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 94 94 92 92
Heavy Vehicles, % 0 14 0 0 M 5
Mvmt Flow 615 94 40 876 402 152
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 709 0 1618 662
Stage 1 - - - - 662 -
Stage 2 - - - - 956 -
Critical Hdwy - - 41 - 651 625
Critical Hdwy Stg 1 - - - - 551 .
Critical Hdwy Stg 2 - - - - 551 -
Follow-up Hdwy - - 22 - 3599 3.345
Pot Cap-1 Maneuver - - 899 - ~108 457
Stage 1 - - - - 496 -
Stage 2 - - - - ~ 360
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 899 - ~99 457
Mov Cap-2 Maneuver - - - - ~99 -
Stage 1 - - - - 496 -
Stage 2 - - - - ~329 -
Approach EB WB NB
HCM Control Delay, s 0 0.4 $1068.3
HCM LOS F

Minor Lane/Major Mvmt  NBLniNBLn2 EBT EBR WBL WBT

Capacity (veh/h) 99 457 - - 899 -
HCM Lane V/C Ratio 4,062 0.333 - - 0.045 -
HCM Control Delay (s) ~ $ 1466.1 16.8 - - 92 0
HCM Lane LOS F C - - A A
HCM 95th %tile Q(veh) 415 14 - - 041 -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon
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Lanes, Volumes, Timings

2027 Build Weekday Morning Peak Hour W/Mitigation
3: Hopping Brook Road & Washington Street

- N v T N
Lane Group. EBT EBR WBL WBT NBL NBR
Lane Configurations T N 4 b1 'l
Traffic Volume (vph) 685 294 88 554 79 28
Future Volume (vph) 685 294 88 554 79 28
Satd. Flow (prot) 2017 0 1770 1900 1612 1568
Fit Permitted 0.092 0.950
Satd. Flow (perm) 2017 0 171 1900 1612 1568
Satd. Flow (RTOR) 53 30
Confl. Peds. (#hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 09 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 8% 2% 0% 12% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 1065 0 96 602 86 30
Turn Type NA pm+pt NA  Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 95 235 230 230
Total Split (s) 56.0 100 660 140 140
Total Split (%) 70.0% 125% 825% 17.5% 17.5%
Yellow Time (s) 3.0 35 3.5 3.0 3.0
All-Red Time (s) 2.0 1.0 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 4.5 55 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None  None Min Min
Act Effct Green (s) 39.3 471 460 8.3 8.3
Actuated g/C Ratio 0.60 0.71 070 013 0.3
v/c Ratio 0.87 036 045 042 0.3
Control Delay 20.0 6.7 50 388 142
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 6.7 50 388 14.2
LOS B A A D B
Approach Delay 20.0 52 325
Approach LOS B A C
Queue Length 50th (ft) 339 9 83 37 0
Queue Length 95th (ft) 535 24 126 85 24
Internal Link Dist (ft) 435 455 753
Turn Bay Length (ft) 150
Base Capacity (vph) 1544 269 1640 243 262
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
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Lanes, Volumes, Timings 2027 Build Weekday Morning Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- N ¢ TN,

laneGrop ~ EBT EBR WBL WBT NBL NBR

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.6'9 0.36 0.37 0.35 0.1

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 65.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87

Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  3: Hopping Brook Road & Washington Street

<\EJZ
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Lanes, Volumes, Timings 2027 Build Weekday Evening Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- N ¢ TN 7
Lane Group EBT EBR. WBL WBT NBL NBR
Lane Configurations y S % 4 b i
Traffic Volume (vph) 584 62 29 823 298 115
Future Volume (vph) 584 62 29 823 298 115
Satd. Flow (prot) 1856 0 1805 1900 1671 1583
FIt Permitted 0.180 0.950
Satd. Flow (perm) 1856 0 342 1900 1671 1583
Satd. Flow (RTOR) 9 125
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 082 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 1% 0% 0% 8% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 702 0 32 895 324 125
Turn Type NA pm+pt NA Prot  Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum nitial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 95 235 230 230
Total Split (s) 43.5 65 50.0 300 300
Total Split (%) 54.4% 8.1% 62.5% 37.5% 37.5%
Yellow Time (s) 3.0 3.5 35 3.0 3.0
All-Red Time (s) 2.0 1.0 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 4.5 55 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None  None Min Min
Act Effct Green (s) 33.8 364 354 180 180
Actuated g/C Ratio 0.52 056 055 028 0.28
v/c Ratio 0.72 013 086 070 024
Control Delay 18.6 82 234 312 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0"
Total Delay 18.6 8.2 23.4 31.2 57
LOS B A c c A
Approach Delay 18.6 229 241
Approach LOS B C C
Queue Length 50th (ft) 179 5 279 122 0
Queue Length 95th (ft) 422 18  #607 223 36
Internal Link Dist (ft) 435 455 753
Turn Bay Length (ft) 150
Base Capacity (vph) 1186 241 1361 688 725
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
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Lanes, Volumes, Timings 2027 Build Weekday Evening Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- N ¢ TN/

Lane Group _EBT EBR WBL WBT NBL NBR

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.59 0.13 0.66 047 017

Intersection Summary <

Cycle Length: 80
Actuated Cycle Length: 64.5
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles,

Splits and Phases:  3: Hopping Brook Road & Washington Street

‘\92
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Lanes, Volumes, Timings 2027 Ultimate Build Weekday Morning Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- N ¢ TN /7
Lane Group EBT  EBR WBL WBT NBL NBR
Lane Configurations S b1 4 % if
Traffic Volume (vph} 685 362 112 554 99 35
Future Volume (vph) 685 362 112 554 99 35
Satd. Flow (prot) 1997 0 1770 1900 1612 1568
Flt Permitted 0.084 0.950
Satd. Flow (perm) 1997 0 156 1900 1612 1568
Satd. Flow (RTOR) 65 38
Confl. Peds. (#hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 8% 2% 0% 12% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 1138 0 122 602 108 38
Turn Type NA pm-+pt NA Prot  Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50
Minimum Split (s) 23.0 95 235 230 230
Total Split (s) 56.0 100 660 140 140
Total Split (%) 70.0% 125% 825% 17.5% 17.5%
Yellow Time (s) 3.0 3.5 35 3.0 3.0
All-Red Time (s) 2.0 1.0 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 4.5 55 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None  None Min Min
Act Effct Green (s) 43.4 512  50.1 8.7 8.7
Actuated g/C Ratio 0.62 073 0.7 012 012
v/c Ratio 0.90 049 044 054 017
Control Delay 23.0 13.0 49 450 135
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.0 13.0 49 450 13.5
LOS C B A D B
Approach Delay 23.0 62 368
Approach LOS c A D
Queue Length 50th (ft) 394 11 83 52 0
Queue Length 95th (ft) #739 50 126 #117 27
Internal Link Dist (ft) 435 455 753
Turn Bay Length (ft) 150
Base Capacity (vph) 1465 250 1563 223 250
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
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Lanes, Volumes, Timings 2027 Ultimate Build Weekday Morning Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- N ¢ TN

Lane Group __EBT EBR  WBL WBT NBL _NBR .‘

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.78 049 039 048 0.15

Intersection Summary P W 38

Cycle Length: 80
Actuated Cycle Length: 70.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Hopping Brook Road & Washington Street

‘\EIZ
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Lanes, Volumes, Timings

2027 Ultimate Build Weekday Evening Peak Hour W/Mitigation

3: Hopping Brook Road & Washington Street 10/21/2020
- Y ¥ TN
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations T % 4 % 'l
Traffic Volume (vph) 584 89 38 823 370 140
Future Volume (vph) 584 89 38 823 370 140
Satd. Flow (prot) 1832 0 1805 1900 1626 1538
Fit Permitted 0.143 0.950
Satd. Flow (perm) 1832 0 272 1900 1626 1538
Satd. Flow (RTOR) 13 152
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 14% 0% 0% 1% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 732 0 41 895 402 152
Turn Type NA pm+pt NA Prot  Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 23.0 95 235 230 230
Total Split (s) 45.5 65 520 300 300
Total Split (%) 55.5% 79% 63.4% 36.6% 36.6%
Yellow Time (s) 3.0 3.5 35 3.0 3.0
All-Red Time (s) 2.0 1.0 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 4.5 55 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None  None Min Min
Act Effct Green (s) 35.3 393 382 214 214
Actuated g/C Ratio 0.50 056 054 030 030
v/c Ratio 0.79 0.21 0.87 0.82 0.27
Control Delay 23.6 99 254 399 55
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 99 254 399 55
LOS c A 0 D A
Approach Delay 23.6 247 305
Approach LOS 0] c c
Queue Length 50th (ft) 294 8 347 179 0
Queue Length 95th (ft) #467 21 #561  #337 40
Internal Link Dist (ft) 435 455 753
Turn Bay Length (ft) 150
Base Capacity (vph) 1108 196 1312 604 667
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
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Lanes, Volumes, Timings 2027 Ultimate Build Weekday Evening Peak Hour W/Mitigation
3: Hopping Brook Road & Washington Street 10/21/2020

- N ¢ TN/
EBT _EBR WBL WBT _NBL NBR
0 0 0 0 0
Reduced v/c Ratio 0.66 0.21 0.68 0.67 0.23

ST
Cycle Length: 82
Actuated Cycle Length: 70.6

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87

Intersection Signal Delay: 25.8 Intersection LOS: C
intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  3: Hopping Brook Road & Washington Street

‘\2
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HCS SIGNAL WARRANT ANALYSIS




Project Information

Analyst RE Date 9/30/2020
Agency VAI Analysis Year 2020 Existing- RT removed
Jurisdiction MassDOT/Holliston Time Period Analyzed
Project Description Warehouse
General
Major Street Direction East-West Population < 10,000 No
Starting Time Interval 7 Coordinated Signal System No
Median Type Undivided Crashes (crashes/year) 0
Major Street Speed (mi/h) 42 Adequate Trials of Crash Exp. Al. No
Nearest Signal (ft) 9000
Geometry and Traffic
P

A K_

=4 A
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SN SRS IR

Approach Eastbound Westbound Northbound Southbound
Movement L T R L T R L T R L T R
Number of Lanes, N 0 ] 0 0 1 0 1 0 0 0 0 0
Lane Usage TR LT L
Vehicle Volumes Averages (veh/h) 0 482 0 0 466 0 102 0 0 0 0 0
Pedestrian Averages (peds/h) 0 0 0 0
Gap Averages (gaps/h) 0 0 0 0
Delay (s/veh) 0.0 00 0.0 0.0
Delay (veh-hrs) 0.0 0.0 0.0 0.0
School Crossing and Roadway Network
Number of Students in Highest Hour 0 Two or More Major Routes No
Number of Adequate Gaps in Period 0 Weekend Counts No
Number of Minutes in Period 0 5-year Growth Factor (%) 0
Railroad Crossing
Grade Crossing Approach None Rail Traffic (trains/day) 0
Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0
Distance to Stop Line (ft) Tractor-Trailer Trucks (%) 0
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Volume Summary

Hour Major | Minor Total Peds/h | Gaps/h 1A 1A 1B 1B 2 3A 3B 4A 4B
Volume | Volume | Volume (70%) | (56%) | (70%) | (56%) | (70%) | (70%) | (70%) | (70%) | (70%)
07 - 08 947 45 992 0 0 No No No Yes No No No No No
08 - 09 976 44 1020 0 0 No No No Yes No No No No No
09-10 804 37 841 0 0 No No No No No No No No No
10-11 772 54 826 0 0 No No Yes Yes No No No No No
11-12 795 79 874 0 0 No No Yes Yes Yes No No No No
12-13 866 152 1018 0 0 Yes Yes Yes Yes Yes No Yes No No
13-14 879 83 962 0 0 No No Yes Yes Yes No No No No
14 - 15 1009 103 1112 0 0 No Yes Yes Yes Yes No Yes No No
15-16 1098 171 1269 0 0 Yes Yes Yes Yes Yes No Yes No No
16-17 1155 201 1356 0 0 Yes Yes Yes Yes Yes No Yes No No
17-18 1209 205 1414 0 0 Yes Yes Yes Yes Yes No Yes No No
18-19 873 56 929 0 0 No No Yes Yes No No No No No
Total 11383 1230 | 12613 0 0 4 5 9 11 7 0 5 0 0
Warrants
Warrant 1: Eight-Hour Vehicular Volume v
A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--
B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- v
56% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)
Warrant 2: Four-Hour Vehicular Volume v
Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach) v
Warrant 3: Peak Hour v
A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--
B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) v

Warrant 4: Pedestrian Volume

A. Four Hour Volumes --or--

B. One-Hour Volumes

Warrant 5: School Crossing

Gaps Same Period --and--

Student Volumes

Nearest Traffic Control Signal (optional) v

Warrant 6: Coordinated Signal System

Degree of Platooning (Predominant direction or both directions)

Warrant 7: Crash Experience

A. Adequate trials of alternatives, observance and enforcement failed --and--

B. Reported crashes susceptible to correction by signal (12-month period) --and--
C. 56% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied v
Warrant 8: Roadway Network

A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--

B. Weekend Volume (Five hours total)

Warrant 9: Grade Crossing

A. Grade Crossing within 140 ft --and--

B. Peak-Hour Vehicular Volumes
Copyright © 2020 University of Florida. All Rights Reserved. HCST Signal Warrants Version 7.8.5 Generated: 11/17/2020 9:47:11 AM




Project Information

Distance to Stop Line (ft)

Analyst RE Date 9/30/2020
Agency VAI Analysis Year 2027 Build
Jurisdiction MassDOT/Holliston Time Period Analyzed
Project Description Warehouse
General
Major Street Direction East-West Population < 10,000 No
Starting Time Interval 7 Coordinated Signal System No
Median Type Undivided Crashes (crashes/year) 0
Major Street Speed (mi/h) 42 Adequate Trials of Crash Exp. Alt. No
Nearest Signal (ft) 9000
Geometry and Traffic
JoA LA bl
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Approach Eastbound Westbound Northbound Southbound
Movement L T R L T R L T R L T R
Number of Lanes, N 0 1 0 0 1 0 1 0 0 0 0 0
Lane Usage TR LT L
Vehicle Volumes Averages (veh/h) 0 525 0 0 508 0 129 0 0 0 0 0
Pedestrian Averages (peds/h) 0 0 0 0
Gap Averages (gaps/h) 0 0 0 0
Delay (s/veh) 0.0 0.0 0.0 0.0
Delay (veh-hrs) 0.0 0.0 0.0 0.0
School Crossing and Roadway Network
Number of Students in Highest Hour 0 Two or More Major Routes No
Number of Adequate Gaps in Period 0 Weekend Counts No
Number of Minutes in Period 0 5-year Growth Factor (%) 0
Railroad Crossing
Grade Crossing Approach None Rail Traffic (trains/day) 0
Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0
Tractor-Trailer Trucks (%) 0
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Hour Major | Minor Total | Peds/h | Gaps/h 1A 1A 1B 1B 2 3A 3B 4A 4B
Volume | Volume | Volume (70%) | (56%) | (70%) | (56%) | (70%) | (70%) | (70%) | (70%) | (70%)
07 - 08 1041 73 1114 0 0 No No Yes Yes Yes No No No No
08 - 09 1061 65 1126 0 0 No No Yes Yes Yes No No No No
09 -10 879 60 939 0 0 No No Yes Yes No No No No No
10-11 844 77 921 0 0 No No Yes Yes Yes No No No No
11-12 873 108 981 0 0 Yes Yes Yes Yes Yes No Yes No No
12-13 949 186 1135 0 0 Yes Yes Yes Yes Yes No Yes No No
13-14 958 107 1065 0 0 Yes Yes Yes Yes Yes No Yes No No
14-15 1102 134 1236 0 0 Yes Yes Yes Yes Yes No Yes No No
15-16 1197 207 1404 0 0 Yes Yes Yes Yes Yes No Yes No No
16-17 1260 239 1499 0 0 Yes Yes Yes Yes Yes No Yes No No
17-18 1308 233 1541 0 0 Yes Yes Yes Yes Yes No Yes No No
18-19 935 60 995 0 0 No No Yes Yes No No No No No
Total 12407 1549 13956 0 0 7 7 12 12 10 0 7 0 0
Warrants
Warrant 1: Eight-Hour Vehicular Volume v
A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--
B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- v
56% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)
Warrant 2: Four-Hour Vehicular Volume v
Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach) v
Warrant 3: Peak Hour v
A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--
B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) v
Warrant 4: Pedestrian Volume
A. Four Hour Volumes --or--
B. One-Hour Volumes
Warrant 5: School Crossing
Gaps Same Period --and--
Student Volumes
Nearest Traffic Control Signal (optional) v
Warrant 6: Coordinated Signal System
Degree of Platooning (Predominant direction or both directions)
Warrant 7: Crash Experience
A. Adequate trials of alternatives, observance and enforcement failed --and--
B. Reported crashes susceptible to correction by signal (12-month period) --and--
C. 56% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied v
Warrant 8: Roadway Network
A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--
B. Weekend Volume (Five hours total)
Warrant 9: Grade Crossing
A. Grade Crossing within 140 ft --and--
B. Peak-Hour Vehicular Volumes
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Project Information

Distance to Stop Line (ft)

Analyst RE Date 9/30/2020
Agency VA Analysis Year 2027 Ultimate build-RT removed
Jurisdiction MassDOT/Holliston Time Period Analyzed
Project Description Warehouse
General
Major Street Direction East-West Population < 10,000 No
Starting Time Interval 7 Coordinated Signal System No
Median Type Undivided Crashes (crashes/year) 0
Major Street Speed (mi/h) 42 Adequate Trials of Crash Exp. Alt. No
Nearest Signal (ft) 9000
Geometry and Traffic
JoA LA kL
A X_
- &
<
?c il -
— 23 e
< b
¥ ¥
i
S
Approach Eastbound Westbound Northbound Southbound
Movement L T R L T R L T R L T R
Number of Lanes, N 0 1 0 1 1 0 1 0 0 0 0 0
Lane Usage TR L T L
Vehicle Volumes Averages (veh/h) 0 529 0 0 512 0 138 0 0 0 0 0
Pedestrian Averages (peds/h) 0 0 0 0
Gap Averages (gaps/h) 0 0 0 0
Delay (s/veh) 0.0 0.0 0.0 0.0
Delay (veh-hrs) 0.0 0.0 0.0 0.0
School Crossing and Roadway Network
Number of Students in Highest Hour 0 Two or More Major Routes No
Number of Adequate Gaps in Period 0 Weekend Counts No
Number of Minutes in Period 0 5-year Growth Factor (%) 0
Railroad Crossing
Grade Crossing Approach None Rail Traffic (trains/day) 0
Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0
Tractor-Trailer Trucks (%) 0
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Volume Summary
Hour Major | Minor Total Peds/h | Gaps/h 1A 1A 1B 1B 2 3A 3B 4A 4B
Volume | Volume | Volume (70%) | (56%) | (70%) | (56%) | (70%) | (70%) | (70%) | (70%) | (70%)
07 - 08 1051 83 1134 0 0 No No Yes Yes Yes No No No No
08 -09 1068 72 1140 0 0 No No Yes Yes Yes No No No No
09-10 888 70 958 0 0 No No Yes Yes Yes No No No No
10-11 852 87 939 0 0 No Yes Yes Yes Yes No No No No
1-12 883 119 1002 0 0 Yes Yes Yes Yes Yes No No No No
12-13 958 197 1155 0 0 Yes Yes Yes Yes Yes No Yes No No
13-14 966 117 1083 0 0 Yes Yes Yes Yes Yes No No No No
14-15 1111 146 1257 0 0 Yes Yes Yes Yes Yes No Yes No No
15-16 1207 219 1426 0 0 Yes Yes Yes Yes Yes No Yes No No
16-17 1270 251 1521 0 0 Yes Yes Yes Yes Yes No Yes No No
17 -18 1313 239 1552 0 0 Yes Yes Yes Yes Yes No Yes No No
18-19 937 60 997 0 0 No No Yes Yes Yes No No No No
Total 12504 1660 | 14164 0 0 7 8 12 12 12 0 5 0 0
Warrants
Warrant 1: Eight-Hour Vehicular Volume v
A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--
B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- v
56% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach) v
Warrant 2: Four-Hour Vehicular Volume v
Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach) v
Warrant 3: Peak Hour v
A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--
B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) v
Warrant 4: Pedestrian Volume
A. Four Hour Volumes --or--
B. One-Hour Volumes
Warrant 5: School Crossing
Gaps Same Period --and--
Student Volumes
Nearest Traffic Control Signal (optional) v
Warrant 6: Coordinated Signal System
Degree of Platooning (Predominant direction or both directions)
Warrant 7: Crash Experience
A. Adequate trials of alternatives, observance and enforcement failed --and--
B. Reported crashes susceptible to correction by signal (12-month period) --and--
C. 56% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied v
Warrant 8: Roadway Network
A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--
B. Weekend Volume (Five hours total)
Warrant 9: Grade Crossing
A. Grade Crossing within 140 ft --and--
B. Peak-Hour Vehicular Volumes
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