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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT / TOWN: BY: B Dekingm

PROIECT # CHECKED:
INTERSECTION: 5 Skl CVLR
COUNT DAY/DATE:  Orpapd 08730:09
AM/PM?: P
(33 ( 518) (0 135) KEY
ENTER DHY ADJ. FACTORS: [ 431 53310 #3718 () OBSERVED PEAK
DHYV = 1.0 P45y ) 543 145 ) HOUR VOLUME
BASE YEAR P & W B [ 2012 DHV
FUT. YEAR {0 2017 DHV
(Y[ 9 b 19 A & ( 530 6011 61)
i35y 13914 142} 3 = ( WFPYE Oy oPois
(378 Y[ 1847 ¢ 187} Y "4 ( 2P 2718 27
A
A ® 4 A
# {7y 2y ()
A [ 761 2427110 23]
NORTH {78 a6 1 23

TOTAL APPROACH VOLUMES:

YEAR WEST  EAST NORTH SOUTH
COUNT 5 (486 ) (1007 ) {1050 )

{ 533
2012 {57301 [ 50371 10417 [ 1085 ]
2017 841 & 5I1 Y L 1059 1§ 1104 )

LA

PAZOTOVIODZATRAFFIC gow. G2/01/11



LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC,
INTERSECTION TURNING MOVEMENT DBV CALCULATIONS

PROJECT / TOWN: BY:
PROJECT #: CHECKED:
INTERSECTION:
COUNT DAY/DRATE:
AM/PM?:
(7Y 53y { P KEY
ENTER DHVY ADJ FACTORS: { T O616YT [ 73 ) OBSERVED PEAK
DHY 1000 OIS S B A R - B HOUR VOLUME
BASE YEAR (4 ¥ S ] 2012 DHV
FUT. YEAR } 2017 DHY
{ 3 EN 3} A ® ¢ %) 0 7210 73}
{ I ER A » €« ¢ 40l 440 4
{ i 11 1) £t 4 { %[ 9311 953
4\
A R A #
B o200 3y 9
7 [ 2P0 201 [ 74
NORTH £z 29 763

TOTAL APPROACH VOLUMES:

YEAR WEST  EAST NORTH SOUTH
COUNT (200 { 320 ( 1096 { 1113)
2012 [ 201 [ 3i9] [ 1061] [ 1076)
2017 f200) { 3251 (108G} 1097

PAZGIMICOZATRAFFIC . gpw, G2/01/11




LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC,
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT { TOWN:

BY: R Dieckinson

PROJECT #: CHECKED:
INTERSECTION:
COUNT DAY/DATE:
AMPIMT:
( NI ) ~KEY
ENTER DHV ADJ. FACTORS: [ 03[ 682711 31% ()  OBSERVEDPEAK
DHV = LA {03 { 698} ¢ 3} HOUR VOLUME
BASE YEAR = 1058 (4 ¥ Y [ 2012 DHV
FUT. YEAR {1 2017 DHY
{ »yboooe1 4 o} A ® ¢ 200 8P i 9}
( I U B S k4 & ( Lo 0
{ 5T I SV O » @ ( 58 ) [ 1651 ¢ 169
#
4’* & # A
A { Y3 ) (a4
A Looop i 32 i52]
NORTH {03 3281 1! 156
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT {0y ( 310 ( 959 ) ( 1248)
2012 [ 01 3287 [ 10147 [ 1320]
2017 £ 0 { 337 {1038} { 1351}

PRZO1GVI002ZNTRAFFIC gpw, 02/01/1%



EAMOUREUX & DICKINSON CONSHLTING ENGINEERS, INC,
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROIECT / TOWN:

BY: R hckengon

PROJECT #: CHRECKED:
INTERSECTION:
COUNT DAY/DATE:
AM/PMT:
(97 { 67ty (0 8 KEY
ENTER DHY ADL FACTORS: [ 91 o666] [ 831 () OBSERVED PEAK
DHV e {u8 Ll 681y ! 85 HOUR VOLUME
BASE YEAR 20 = 13 %4 W ] [ 2012 DHV
FUT. YEAR  2uj7 018 Pt 2017 DHY
(83 811 84} A ® C o) 391 { o0}
{ 3l 01t ¢} > & C &yl M1 4
( 3ty 511 % 52 Y] "4 ( &)1 141 70
B
A ® A A
4 ¢ 30 3y 22)
A [3311 3341 22]
NORTH o33y oMy 220
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH  SOUTH
COUNT (278 ) ( 248 ) ( 1330 ) { 1182)
2012 [ 27671 24711 13200 [ 1175 ]
2017 {02813 § 251 0 1 13491 | 1199

PAZOTOVICOZNTRAFFIC gpw. 02/0%11



LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT / TOWN: BY: & iw
PROJECT #: CHECKED:
INTERSECTION:
COUNT DAY/DATE:
AMIPM?:
T N G R | 3 KEY
ENTER DHV ADJ. FACTORS: [ 35871 401§ 0] } OBSERVED PEAK.
DRV w3 M { 364} 1 40811 01 HOUR VOLUME
BASE YEAR Po= : 14 ¥ b 1 2012 DHY
FiT. YEAR = 3 2017 DHV
( 88 ) 2031 1 207 A ® { ) 074 G}
( 11 014 0} =4 & { )N 014 G}
( &)1 613 73 o 4 ( M 01 ¢
B
i3 R 6\ e
A IO D T A U A )
A DT N A 4]
NORTH 15 0 2000 a1

TOTAL APPROACH VOLUMES:

YEAR WEST  EAST NORTH SOUTH
COUNT ( 539) (0 (10723 ¢ 573
2012 [ S821 [ 0770 11597 [ 619
217 E05937 0 0 LT 630

PAZGIOVIDOZATRAFFIC gpw, G2/01/11
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PAMOUREUX & DHUKINSON CONSULTING ENGINEERS, INC,
INTERSECTION TURNING MOVEMENT DHV CALCULATIONS

FROJECT / TOWN: BY: R Dickinson
PRGIECT #: CHECKED:
INTERSECTION: e ce 5t
COUNT DAY/DATE: A
AM/PMY:
( 37y ( w7y ) KEY
ENTER DHY ADJ FACTORS: [ 810 M871 01 £ OBSERVED PEAK
DRV =LA 12 T S IS B 01 HOUR VOLUME
BASE YEAR 2012 = 1010 ¢ ¥ o [ 1 2012 DHV
FUT. YEAR 72417 = 14340 . 2017 DHV
¢ 9y 951 97 # ® ¢ 4yD 411 4y
{ BN 714 7 4 € O O T O A
{ 53 { 18] Y it} |4 { 20 2114 12}
A
A & uy A
iy (i) ( 18« 4
0 S ST B 1 | 41
NORTH foas b 142y 40
TOTAL APPROACH VOLUMES:
YEAR WEST EAST NORTH SOUTH
COUNT {204y ¢ 40 ( 440 ( 334
2612 [ 2061 4071 444711 336]
2017 21000 40§ 4537 1 343

PAZOI0VI DOZATRAFFIC. qpw, 02/01/11
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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT / TOWN: BY: R Dickinzon
PROJECT #: CHECKED:
INTERSECTIGN: iR
COUNT DAY/DATE:
AM/PMT:
¢y By (o9 KEY
ENTER DHV ADI. FACTORS: [ 3011 17971 88313 ( )  OBSERVEDPEAK
DHV = 1000 {311 { 183:¢{ 89} HOUR VOLUME
BASE YEAR = 4 o 9 [ 2012 DHVY
FUT. YEAR = U 2017 DHV
¢ 3%yl 2911 29 A R { [ 1927 { 196
(195 1861 1891 > & ( [ 1841 ¢ 167}
( 8650 6311 64! 3 "4 { [ 411 1{ 42}
&
A K A #
o (138 ( s48) (17
A [ 1291 522711 6]
NORTH {13y £ oS3y 0 17

TOTAL APPROACH VOLUMES:

YEAR
COUNT

2012
2017

PAZOTOVIO024TRAFFIC. qpw, 02/03/11
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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT / TOWN:

BY: R Dicld
PROJECT #: CHECKED:
INTERSECTION: ¢ 5
COUNT DAY/DATE:
AM/PMTY:

(&) ( 2843 ( 56 KEY
ENTER DHV ADJ, FACTORS: { 4] 2857{ 341{ () OBSERVEDPEAK
DHV = 3000 £ 41 2003 { 55 HOUR VOLUME
BASE YEAR 2012 = (068 % b 8 [ ] 2012 DHV
FUT.YBAR 2017 = 0956 Py 2017 DHV
¢ B[ 181 {19 ] ® (s 1027 { 104}
{ &) 614 63 =4 & { 61 61 { g
( Ww)[ 161§ 10} 3 ¢ ¢ si)[ 5911 60
A
A & i %
A (53 8Ty ()
0 [ 390 9711 99
NORTH £ 534 608} f 101}
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT O 443 ¢ 330) (1095 ) ( 1089 )
2012 [ 431 320] [ 10667 [ 1055
2017 {44 { 326 { 1080} { 1074 !

PAR20TONVTO0RATRAFFIC. gpw, 02/03/11



Hannaford - Hinesburg
Traffic impact Assessment (Updated)

Appendix B-1
VT-Based Project Trip Generation
& Distribution Calculations
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Supermarket —

Chittenden County
{(850)

Average Vehicle Trip Ends vs:
On a:

Number of Studies
Average 1000 Sq. Feet GFA
Directional Distribution

10060 Sq. Feet Gross Floor Area
Weekday

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

10
49.1
529 entering; 48% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate

Range of Rates

Standard Deviation

8.87 6.73 — 15.37 231
Data Plotand Equation ¢ §7 « 34783 wev © 3L vre/sae
800
FOO b - & . - —
500 - e
w &
z
1;- [V R -
=
2
]
é 400 10 _
&
2 .
£ 300 -
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L 1
&
100 ¢ —
Q + - "
0.00 10.00 20.00 36.00 40.00 50.00 £0.00 70.00 80.00
X = 1000 Sq. Feet of Gross Floor Area
s Actual Data Points ~—— Fitled Curvo - Average Rafe |
. . . 2 I
Fitted Curve Equation: Ln(T) =1.145 La(X) + 1.591 { R"=6.713
wo L TER
.,..n%u—“' “F 5 ’?'-j IR S
P ;f}‘i,:j o VTE R
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Hannaford - Hinesburg
Traffic Impact Assessment (Updated)

Appendix B-2
ITE-Based Project Trip Generation
& Distribution Calculations
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g

Supermarket
(850)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
* Average 1000 Sq. Feet GFA:
Directional Distribution:

1000 Sq. Feet Gross Floor Area
Weekday,

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

40
59 ‘
51% entering, 49% exiting

Trip Generation per 1000 Sq. Feet Gross

Fioor Area

Average Rate

Range of Raies

Standard Deviation

10.50 5.15

- 20.29 4.97

On 36T

i~
o5

Data Plot and Equation

oy . o * - __,.,. 5 3#. . for .

i
LELCE

1,300
1,200
1,100 ]
1,000 1
900
800

700

600 3

Average Vehicle Trip Ends

500

T

400
300 7

200

100 T i T ¥ : i 5 1
0 20 30 40 &0

60 70 80 80 106 110 120 130

X = 1000 Sq. Feet Gross Floor Area

X Actuat Data Poinis Fited Curye -~ ~77777 Average Rate
_ e TR, ———
How S AT ’a Y L YR
. - - O S N O - L RN
Fitted Curve Equation: La(T) = 0.61 Ln(X} + 3.95 e L b;gggj’j{ HE xﬁ NOWSZ [/
Trip Generation, 8ih Edition 1578 institute of Transportation Engineers
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_ =y |
Supermarket
Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Beitween 7 and 9 a.m.
Number of Studies: 5
Average 1000 Sqg. Feet GFA: 30
Directional Distribution: 61% entering, 38% exiting
Trip Generation per 1000 Sq. Feet Gross Floor Area
Average Rate Range of Rates Standard Deviation
3.59 100 - 7.78 3.18
e e gy £3 77 R e e o H @ U “’\
359 x B TER sy ¢ 24 viehie {j o, 51 ony )
Data Plot and Equation Caution - Use Carefully - Small Sample Size
200 1 "
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Jof
80 A B S j i e
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X = 1000 Sq. Feet Gross Fioor Area
X ActuaiDataPolnts . mmmm Average Rate
Fitted Curve Equation: Not given B2 o ween

Trip Generation, 8th Edition 1575 Institute of Transportation Engineers
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Hannaford - Hinesburg
Traffic Impact Assessment (Updated)

Appendix €
VT Route 116 & CVU Rd
Capacity Analyses




Timing Plan: Default

3: Shelburne Falis Rd & VT 116 2012 No Build
A N T N S I

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT BSBR

Lane Configurations e £ i A <

Ideal Flow {vphpl) 190¢ 1900 1800 1800 1800 1900 1900 1800 1800 1800 1800 1900

Grade {%) 2% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.82 0.96 0.99 0.98

FIt Protected 1.00 0.99 0.99 0.99

Satd. Flow (prot) 1666 1794 1787 1781

Flt Permitted 0.96 0.85 0.72 0.85

Satd. Flow {perm) 1632 1530 1304 1530

Volume (vph) 39 143 236 27 115 60 110 242 23 143 513 82

Peak-hour factor, PHF 160 100 1060 100 100 100 100 100 400 100 100 1.00

Adj. Flow {vph) 39 143 238 27 115 60 110 242 23 143 513 82

RTOR Reduction (vph) 0 81 . 0 0 26 0 0 4 0 0 7 0

Lane Group Flow {vph)} 0 337 0 0 178 0 0 37 0 0 731 0

Heavy Vehiclaes (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 8

Actuated Green, G (s} 13.5 13.5 34.5 34.5

Effective Green, g (s) 15.5 155 36.5 36.5

Actuated g/C Ratio .26 0.28 0.61 (.61

Cilearance Time (s) 6.0 6.0 6.0 8.0

Vehicle kExtension (s} 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 422 395 793 931

vfs Ratio Prot

v/s Ratio Perm c0.21 012 0.28 c0.48

v/c Ratio 0.80 0.45 0.47 0.79

Uniform Delay, d1 20.8 18.6 6.4 8.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.2 0.3 2.0 6.9

Delay (s) 31.0 18.9 8.4 157

Level of Service C B A B

Approach Delay (s} 31.0 18.9 8.4 15.7

Approach LOS C B A B

intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cyole Length (s) 60.0 Sum of lost time (s} 8.0

intersection Capacity Utilization 83.2% ICU Leve! of Service E

Analysis Period {min) &0

¢ Critical Lane Group

Lamoureux & Dickinson 21512011

PA2010M 0024\ synchro\2012 PM No Build.sy7 Page 3



Timing Plan: Default

3: Shelburne Falls Rd & VT 118 2012 No Build
O 2 N

Lane Group EBL  EBT WBL WBT NBL NB SBL S8BT
Lane Configurations L8 Feed s s
Volume {vph) 38 143 27 115 110 242 143 513
Lane Group Flow {vph) 0 418 0 202 60 375 0 738
Turn Type Perm Perm Perm Perm
Protecied Phases 4 8 2 B
Permitted Phases 4 8 2 8
Detector Phases 4 4 8 8 2 2 8 8
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimurm Split (s} 210 210 210 210 210 296 210 210
Total Spiit (s} 210 210 210 2106 39.0 390 390 390
Total Split {%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0% 85.0%
Yeilow Time {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 20 2.0 2.0 2.0 2.0 20
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
vic Ratio 0.83 0.46 0.47 0.78
Control Delay 331 18.6 3.3 17.9
Queue Delay 0.0 0.0 G.0 0.0
Totat Delay 33.1 18.6 9.3 17.9
Queue Length 50th (i) 101 48 68 182
Queue Length 95th {f) #2589 116 155 #494
Internal Link Dist (ft) 677 742 2508 498
Turn Bay Length (ft)
Base Capaciy (vph) 541 478 792 941
Starvation Cap Reducin o G 0 0
Spillback Cap Reductn 0 G 0 0
Storage Cap Reducin 0 o 0 0
Reduced v/c Ratio 0.77 0.42 0.47 0.78
intersection Summary
Cycle Langih: 80
Actuated Cycle Length: 60
Offset: 0 (0%}, Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Naturai Cycle: 80
Conirol Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queus may be longer.

Queue shown is maximum after two cycles.
Splits and Phases: 3. Shelburne Falls Rd & VT 118
Lamoureux & Dickinson 2/52011
PA2010\10024\synchro\2012 PM No Build.sy7 Page 3



Timing Plan: Default

3: Shelburne Falls Rd & VT 116 2012 Build
T N VS T

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

Larie Configurations N T e Fi ol

Ideal Flow (vphpl) 1900 1900 1800 1900 1800 14900 1900 1900 1900 1200 1900 19900

Grade (%) 2% -2% 0% 0%

Totat Lost time (s) 4,0 4.0 4.0 4.0

Lane Ulil. Factor 1.00 1.00 1.00 1.00

Frt 0.82 0.96 0.99 .99

Fit Protected 1.00 $.99 0.98 0.99

Said. Flow (prot) 1693 1794 1787 1781

Fit Permitied 0.96 0.84 0.70 0.85

Satd. Flow (perm} 1632 1524 1285 1524

Volume (vph) 39 143 249 27 115 80 122 248 23 143 520 82

Peak-hour factor, PHF 100 100 100 100 100 100 100 1.00 100 1400 100 100

Adj. Fiow (vph) 39 143 249 27 115 80 122 248 23 143 520 82

RTOR Reduction {vph) - 0 85 0 0 26 0 0 4 0 0 7 0

Lane Group Flow (vph) 0 346 0 0 176 0 0 389 0 o 738 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.7 13.7 34.3 343

Eftective Green, g {s) 15.7 15.7 36.3 36.3

Actuated g/C Ratio .26 0.26 0.60 0.60

Clearance Time (s} 6.0 8.0 6.0 8.0

Vehicle Extension {s) 2.0 2.0 2.0 2.0

tane Grp Cap {vph) 427 399 765 922

v/s Ratio Prot

v/s Ratio Perm c(.21 0.12 0.31 c.48

v/c Ratio 0.81 0.44 0.51 .80

Uniform Delay, di1 20.8 18.5 6.8 9.1

Progression Factor 1.00 1.00 1.60 1.06

incremental Delay, d2 1.5 0.3 2.4 7.7

Delay (s) 322 18.8 9.2 16.7

Level of Service C B A B

Approach Delay (s) 32.2 18.8 9.2 168.7

Approach LOS C B A B

Intersection Summary

HCM Average Control Delay 19.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length {s) £50.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period {min) 60

¢ Critical Lane Group

Lamouraux & Dickinson 21772011
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Timing Plan: Default

3: Shelburne Falis Rd & VT 116 2012 Build /]
R e
Lane Group £8L EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations A Pt & Pt
Volume {(vph) 39 143 27 115 122 248 143 520
Lane Group Flow (vph}) 0 431 0 202 0 393 0 745
Turn Type Perm Perm Perm Perm
Profected Phases 4 8 2 6
Permitted Phases 4 8 2 8
Detector Phases 4 4 8 8 2 2 B B
Minimum initial (s} 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit {s) 210 210 210 210 210 210 210 210
Totat Split (s) 210 210 210 210 38.0 390 380 38.0
Totai Split (%) 35.0% 35.0% 35.0% 35.0% ©65.0% 65.0% 65.0% 65.0%
Yellow Time (s) 4.0 40 40 4.0 4.0 40 40 40
All-Red Time {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
v/c Ratio (.84 0.46 0.51 0.80
Control Delay 34.3 18.6 101 18.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.3 18.6 16.1 18.7
Queue Length 50th (ft) 104 48 73 185
Queue Length 95th (ft) #300 116 173 #502
internal Link Dist {ft) 677 742 2508 498
Turn Bay Length {ft)
Base Capacity (vph) 545 473 764 935
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reducin 0 0 0 0
Storage Cap Reducin 0 0 0 G
Reduced vic Ratio 0.79 0.43 0.51 0.80

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 80

Offset: @ (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: Shelhurne Falls Rd & VT 116

Lamoureux & Dickinson 21712811
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Timing Plan: Default

3. Shelburne Fails Rd & VT 116 2012 Build
O T TR 2 N B S

Movement EBL EBYT EBR WBL WBT WBR NBL NBT NBR S8SBL S8BT 3BR

Lane Configurations s 5 & oS

idgal Flow {vphpl) 1900 1900 1900 190C 1900 1800 1900 1900 1900 1800 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.60 1.00 1.00

Fri 0.92 0.96 0.99 0.99

Fit Protected 1.G60 0.99 0.98 0.69

Satd. Flow {prot} 1682 1794 1787 1781

Fit Permitted 0.96 0.84 0.69 0.85

Satd. Flow {perm} 1632 1521 1256 1523

Volume {vph) 38 143 251 27 115 60 125 248 23 143 521 82

Peak-hour factor, PHF 100 100 100 100 1.00 100 100 100 100 1060 100 1.00

Adj. Flow (vph) 3¢ 143 251 27 115 60 125 249 23 143 521 82

RTOR Reduction {vph) 0 85 G 0 26 0 0 4 0 0 7 0

Lane Group Flow (vph) 0 348 0 0 176 0 0 363 0 0 739 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 3 2 6

Actuated Green, G {s) 13.7 137 34.3 34.3

Effective Green, g {s) 15.7 18.7 36.3 36.3

Actuated ¢/C Ratio 0.26 0.28 0.60 0.60

Clearance Time {s) 6.0 6.0 8.0 6.0

Vehicle Exiension (s) 2.0 2.0 20 2.0

Lane Grp Cap (vph} 427 398 760 921

vfs Ratio Prot

v/s Ratio Perm c0.21 0.12 0.31 c0.49

v/c Ratio 0.82 0.44 0.52 0.80

Uniform Delay, d1 20.8 18.5 6.8 9.1

Progression Factor 1.00 1.00 1.00 1.60

Incrementat Delay, d2 1.8 0.3 2.5 7.8

Delay (s) 328 18.8 9.4 16.9

Levet of Service C B A B

Agproach Delay (s) 32.6 18.8 9.4 16.9

Approach LOS C B A B

Intersection Summary

HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length {s) 80.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period {min) 60

¢ Critical Lane Group

Lamoureux & Dickinson 212512011
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3: Shelburne Falls Rd & VT 116

Timing Plan: Default
2012 Buird LTE.

TS N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations s s i s
Volume {vph) 39 14 27 115 125 249 143 B2
Lane Group Flow (vph) 0 433 0 202 0 397 G 746
Turn Type Perm Perm Perm Perm
Protecied Phases 4 B 2 6
Permitted Phases 4 8 2 6
Detecior Phases 4 4 8 8 2 2 6 6
Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit (3) 218 210 210 210 210 210 210 210
Total Split {s) 21.0 210 210 210 380 3%0 390 390
Total Split {%) 35.0% 35.0% 35.0% 350% 65.0% 65.0% 65.0% 65.0%
Yellow Time {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.6
All-Red Time {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/lag
Lead-l.ag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
vic Ratio 0.84 (.46 0.52 0.80
Contro! Delay 34.7 188 10.4 18.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 347 18.8 10.4 18.8
Queue Length 50th (/) 105 48 75 186
Queue Length 95th (ft) #301 116 177 #503
internal Link Dist {f) 677 742 2508 498
Turn Bay Length {ft)
Base Capacity {vph} 545 472 757 835
Starvation Cap Reductn 0 G 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 4] 0
Reduced v/c Ratio 0.79 0.43 0.52 0.80

intersection Summary

Cycle Length: 60
Actuated Cycle Length: 80

Offset: 0 (%), Referenced to phase 2:NBTL and 6:88TL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

3: Shelburne Falls R & VT 1186

Splits and Phases:

i

tamoureux & Dickinson

P1A2010V10024\synchra\386 trips\2012 PM Build sy7
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Timing Plan: Default

3: Shelbume Falls Rd & VT 116 2017 No Build
Ay ¢ T ANt A Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR 8BL S8BT SBR

Lane Configurations i s ¥y &

Ideal Flow (vphpl) 1900 1900 1800 1800 1800 1800 1900 1900 1900 1800 1800 1900

Grade (%) 2% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Utit. Factor 1.00 1.00 1.00 1.00

Frt 0.92 (.96 0.9% 0.99

Fit Protected 1.00 0.99 0.99 0.99

Satd. Fiow (prot) 1696 1794 1787 1781

Flt Permitted 0.96 .85 0.71 0.85

Satd. Fiow (perm) 1634 1535 1294 1527

Volume (vph) 38 146 239 27 117 &1 112 246 23 145 523 83

Peak-hour factor, PHF 100 1.60 100 100 100 100 106 100 100 100 100 1.00

Adi. Flow {vph) 39 146 239 27 117 81 112 246 23 145 523 83

RTOR Reduction (vph) 0 80 0 0 26 0 0 4 0 0 7 0

L.ane Group Flow {vph) 0 344 0 0 178 0 o 377 0 O 744 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Fum Type Perm Perm Perm Perm

Protected Phases 4 g 2 o]

Permitted Phases 4 8 2 6

Actuated Green, G (s} 13.7 13.7 343 34.3

Effective Green, g (s) 167 15.7 36.3 36.3

Actuated g/C Ratio 0.26 0.26 0.60 0.60

Clearance Time {s) 6.0 6.0 8.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 428 402 783 924

v/s Ratio Prot

v/s Ratio Perm c0.21 .12 0.29 c0.49

v/c Ratio 0.80 0.45 0.48 0.81

Uniform Delay, d1 20.7 18.5 6.6 8.1

Progression Factor 1.00 1.00 1.00 1.00

incremental Delay, d2 10.7 0.3 2.1 7.2

Delay (s) 315 18.8 8.7 17.0

tevel of Service C B A B

Approach Delay (s) 315 18.8 8.7 17.0

Appreach LOS C B A B

intersection Summary

HCM Average Control Delay 18.9 HCM Level of Service B

HMCM Volume to Capacity ratio G.81

Actuated Cycle Length {s) 60.0 Sum of lost iime (s) 8.0

intersection Capacity Utilization 84 .4% iCU Level of Service E

Analysis Period {min)} 80

¢ Critical Lane Group

Lamoureux & Dickinson 2/5/2011
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Timing Plan: Default

3: Shelburne Fails Rd & VT 116 2017 No Builg
O T 2 N S S

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lare Configurations i ¥} o8 P
Veolume (vph) 38 148 27 117 112 246 145 623
l.ane Group Flow (vph} 0 424 0 205 0 381 0 75
Turn Type Perm Perm Ferm Pearm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 40 40 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 2186 216 210 210 210 210 210 210
Total Split (s) 216 210 210 210 390 380 380 390
Total Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0% 65.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 20 2.0 2.0 2.0 20 2.0 2.0
Lead/lLag
l.ead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
v/c Ratio 0.84 (.48 0.49 : .80
Control Delay a4.1 18.7 9.6 18.0
Queue Delay .0 0.0 0.0 0.0
Total Delay 34.1 18.7 9.6 19.0
Queue Length 50th {ft) 1G4 49 69 188
Queue Length 95th (i) #296 118 160 #0507
Internat Link Dist (ft) 677 742 2508 498
Turn Bay Length (ft)
Base Capacity {vph} 540 475 783 936
Starvation Cap Reducin 0 0 G 0
Spillback Cap Reductn 0 0 it 0
Storage Cap Reductn 0 0 G 0
Reduced v/c Ratio 0.79 0.43 0.49 0.80
Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%}, Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Controt Type: Actuated-Coordinated
# 8bih percentife volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  3: Shelburne Falls Rd & VT 116
Lamoureux & Dickinson 2152011
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Timing Plan: Default

3: Shelburne Falis Rd & VT 116 2017 Build
O T S N B

Movement =Bl EBT EBR WBL WBT WBR NBL NBT NBR 8BL SBT SBR

Lane Configurations 138 Fi ) FaeY s

Ideal Flow (vphpl) 1900 1500 1900 1900 19GC 1900 1900 1900 1900 1900 1800 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (g) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Fri 8.92 0.96 0.99 (.99

Fit Protected 1.00 0.99 0.98 £.99

Satd. Flow (prot) 1693 1794 1787 1781

Flt Permitted (.66 0.84 0.69 0.85

Satd. Fiow {perm) 1633 1624 1255 1525

Volume (vph) 38 148 252 27 117 61 124 252 23 145 530 83

Peak-hour factor, PHF 100 100 1.00 100 100 100 100 100 100 100 1.00 1.00

Adj. Flow (vph) 38 146 252 27 117 61 124 252 23 145 530 83

RTOR Reduction (vph) 0 84 0 0 26 0 0 4 0 0 7 0

L.ane Group Flow {vph) 0 353 0 0 179 0 & 395 0 0 751 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Parm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 5

Actuated Graen, G (s) 13.8 13.8 34.2 34.2

Effective Green, g (s) 156.8 15.8 36.2 36.2

Actuated g/C Ratio 0.26 0.26 0.60 0.60

Clearance Time (s} 6.0 8.0 6.0 6.0

Vehicle Extension (s} 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 430 401 757 920

v/s Ratio Prot

v/s Ratio Perm .22 012 06.32 ¢0.45

vic Ratio 6.82 0.45 0.52 0.82

Uniform Delay, d 20.8 18.56 6.9 893

Progression Factor 1.00 1.00 1.00 1.60

Incremental Delay, d2 12.5 0.3 2.6 85

Delay (s) 33.3 18.7 9.5 17.8

Level of Service C B A B

Approach Delay (s) 333 18.7 9.5 17.8

Approach LOS C B A B

Intersection Summary

HCM Average Control Delay 198 HCM Level of Service B

HCM Volume fo Capacity ratio 0.82

Actuated Cygle Length (s} 80.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 60

¢ Critical Lane Group

Lamoureux & Dickinson 2712011
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Timing Plan: Default

3: Shelbume Falis Rd & VT 118 2017 Build V)
O T 2 N B
LLane Group EBL EBT WwWBL WBT NBL NBT SBL 5B
Lane Configurations i & s b
Volume (vph} 39 148 27 17 124 252 145 530
Lane Group Flow (vph) O 437 0 208 0 389 0 758
Turn Type Perm Perm Perm Parm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phases 4 4 8 8 2 2 5 B
Minimum Initial (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 216 210 210 210 210 210 210 210
Total Split (s) 210 210 210 210 380 3%0 390 380
Totat Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0% 65.0%
Yeilow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag
Lead-Lag Ontimize?
Recall Mode None None None Nong C-Min C-Min C-Min C-Min
v/c Ratic 0.85 0.46 0.53 0.82
Control Delay 354 187 10.5 19.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 354 18.7 10.5 19.9
Queue Length 50th {ft) 107 49 75 192
Queue Lengih 95th (/) #3086 118 179 #515
Internal Link Dist (ft) 877 742 2508 498
Turn Bay Length {ft)
Base Capacity {vph) B44 472 755 g30
Starvation Cap Reducln 0 0 0 ]
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.80 0.43 0.53 0.82

intersection Summary

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

# 9bth percentile volume exceeds capacity, queue may be fonger.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Shelburne Falls Rd & VT 116

Lamoureux & Dickinson 2/772011%
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Timing Plan: Default

3: Shelburne Falls Rd & VT 116 2017 Build
Ay ¢ T A b 2 A

Movement EBlL. EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SRR

Lane Configurations s F1eY & o

ldeal Flow (vphpt) 1900 1800 1900 1900 1800 1900 1900 1900 1900 1900 1800 1800

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.0¢ 1.00

Frt 0.92 0.86 .98 £.99

Fit Protected 1.00 0.99 0.98 .99

Satd. Flow (prot} 1693 1794 1787 1781

Fit Permitted 0.98 0.85 0.69 .85

Satd. Flow (perm) 1633 1526 1244 1526

Volume (vph) 36 146 254 27 117 51 127 283 23 145 531 83

Peak-hour factor, PHF  1.00 100 100 100 1.00 100 100 100 100 100 100 1.00

Adj, Flow {vph) 39 148 2564 27 117 61 127 253 23 145 531 83

RTOR Reduction {vph) 0 85 0 0 26 0 0 4 0 0 7 0

Lane Group Flow {vph)} 0 354 0 0 179 0 ¢ 399 0 0 752 0

Heavy Vehicles {%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Merm Parm

Protected Phases 4 8 2 8

Permitted Phases 4 8 2 6

Actuated Green, G (s} 13.9 13.9 341 341

Effective Green, g {s) 15.9 15.9 36.1 36.1

Actuated g/C Ratio 0.26 0.28 (.60 0.60

Clearance Time {s) 6.0 6.0 6.0 5.0

Vehicle Extension {s) 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 433 404 748 918

v/s Ratio Prot

v/s Ratio Perm .22 0.12 0.32 c0.49

v/c Ratio 0.82 0.44 0.53 0.82

Uniform Delay, d1 207 18.4 7.0 9.4

Progression Factor 1.00 1.00 1.00 1.00

incremental Delay, d2 11.9 0.3 2.7 8.6

Delay (s) 32.6 18.7 9.8 18.0

Level of Service C B A B

Approach Delay (s} 32.6 18.7 9.8 18.0

Approach LOS Cc B A 8

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length {s) 60.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 84 8% ICU Leve! of Service E

Analysis Period {min) g0

¢ Criticat Lane Group

Lamoureux & Dickinson Z2/25/2011
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Timing Plan: Defauit

3: Shelburne Falls Rd & VT 116 2017 Build
T N P>

Lane Group EBL EBT WBL WBT NBL NBY 8BL SBT
Lane Configurations & &b P9 i
Volume {(vph) 38 146 27 17 127 253 145 53
Lane Group Flow (vph) 0 439 0 205 0 403 0 759
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 8
Detector Phases 4 4 8 8 2 2 B 6
Minimum Initiat (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimurn Split (s) 210 210 240 210 210 210 210 210
Total Split {s) 21.0 210 210 210 380 3%.0 390 39.0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0% 65.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0
All-Red Time (s) 2.0 20 2.0 20 20 2.0 2.0 2.0
Lead/lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
v/c Ratio 0.85 0.46 0.54 0.82
Control Delay 354 18.7 10.7 20.1
Queue Delay 0.0 0.0 0.0 - 0.0
Total Delay 354 187 10.7 20.1
Queue Length 50th (ft) 107 49 77 183
Queus Length 95th (ft) #308 118 183 #516
Internal Link Dist {ft) 677 742 2508 498
Turn Bay Length {ft)
Base Capacity (voh) 545 471 748 929
Starvation Cap Reducin 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reducin 0 G 0 0
Reduced v/c Ratio .81 0.44 0.54 (.82
intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%}, Referenced to phase 2:NBTL and 6:SBT1L., Start of Green
Natural Cycle: 60
Conirol Type: Actuated-Coordinated
# Obth percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Spiits and Phases:  3: Shelburne Falis Rd & VT 116
Lamoureux & Dickinson 2128/2011

PAZO10VI0024'\synchro\386 trips\2017 PM Bulld.sy7
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3. Shalburne Falls RA & VT 116

Timing Plan: Default
2012 AM No Buiid

S T N B S S
Movement EBl. EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & i B 4B
ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 18060 1900 1800 1900 1900
Grade (%) 2% 2% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Fri 0.97 0.94 1.00 (.98
Fit Protacted 0.99 1.00 0.99 0.99
Satd. Flow {prot} 1742 1737 1797 1776
Fli Permitted 0.90 0.94 0.82 0,70
Satd. Fiow {perm) 1576 1636 1483 © 1265
Volume {vph) 34 213 77 41 199 192 163 544 18 88 189 a7
Peak-hour factor, PHF  1.00 100 1.00 100 1.00 100 100 100 100 1.00 100 100
Adi. Flow (vph) 34 213 77 41 199 192 1683 544 16 88 189 37
RTOR Reduction {vph} 0 16 0 0 41 0 0 1 0 o 7 0
Lane Group Flow (vph) 0 308 0 o 39t 0 o 722 0 o 307 0
Heavy Vehicies (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%
Tumn Type Perm Perm om+pt Parm
Protected Phases 4 8 5 2 8
Permiited Phases 4 8 2 &
Actuated Green, G (s) 15.8 15.8 315 207
Effective Green, g (s} 17.8 17.8 335 227
Actuated g/C Ratio 0.30 0.30 (.58 0.38
Clearance Time {s) 6.0 8.0 8.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 473 491 874 484
vis Ratio Prot c0.09
v/s Ratio Perm 0.20 c0.24 ¢0.37 0.24
vic Ratio 0.65 0.80 0.83 .63
Uniform Delay, d1 18.0 191 10.5 14.9
Progression Factor 1.60 1.00 1.60 1.00
Incremental Delay, d2 25 8.7 5.5 2.0
Delay (s) 20.5 27.7 17.0 16.5
Level of Service C c B B
Approach Delay (s} 205 277 17.0 16.9
Approach LOS C C B 8
Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service G
HCM Volume to Capacity ratio (.81
Actuated Cycle Length {s) 59.3 Sum of tast time (s) 8.0
intersection Capacity Utilization 86.2% ICU Level of Service &
Analysis Period {min) 60
¢ Critical Lane Group
Lamoureux & Dickinson 213/2011
P:A2010018024\synchro\2012 AM No Build sy7 Page 2



3: Shethume Falls Rd & VT 116

Timing Plan; Default
2012 AM No Build

O TR 2 N B

Lane Group EBL EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations <5 e 28 i et
Volume (vph} 34 21 41 199 183 544 88 189
Lane Group Flow {vph) 0 324 0 432 0 723 0 314
Turm Type Perm Perm pim+pi Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Detector Phases 4 4 8 8 5 2 6 6
Minimum lnitial {s} 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 210 210 210 218 140 210 210 210
Total Split (s) 250 250 250 250 140 450 310 310
Total Split (%) 357% 357% 357% 35.7% 20.0% 64.3% 44.3% 44.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/l.ag Lead lag Lag
Lead-L.ag Optimize? Yes Yes  Yes
Recall Mode None WNone None None Min Min Min Min
v/c Ratio 0.67 0.82 0.84 0.65
Control Delay 268.9 34.7 22.5 22.1
Queue Delay 0.0 0.0 0.0 0.0
Total Detay 26.9 34.7 22.5 22.1
Qusue Length 50th (1) 110 145 192 93
{Qusue Length 95th (ft) #263 #3062 #548 202
Internat Link Dist {ft} 877 742 2508 498
Turn Bay Length (ft)

Base Capacity {vph) 547 593 937 566
Starvation Cap Reducin 0 0 0 0
Spillback Cap Reducin 0 0 0 O
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratic 0.59 0.73 0.77 0.55

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 60.1

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

# O5th percentile volume exceeds capacily, queue may be longer.

Quene shown is maximum after two cycles.

Splits and Phases:

3. Shelburne Falis Rd & VT 116

Lamoureux & Dickinson

PA2010\V 0024 synchro\2012 AM No Build sy7

2132011
Page 2



Timing Plan: Default

3: Shelburne Falls Rd & VT 116 2012 AM Build
Ay v AN M

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

Lane Configurations &b 5 ks &

ideal Flow (vphpl) 1600 1900 19800 1900 1800 1900 1900 1800 1800 1900 1800 1600

Grads (%) 2% -2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.60 1.00 1.00 1.00

Fri 0,87 $.94 1.00 0.98

Fit Protected 0.99 1.00 $.99 0.99

Satd. Flow (prot) 1740 1737 1787 1777

Fit Permitted (.90 .94 £.81 .70

Satd. Flow {(perm) 1674 1632 1475 1267

Yolume (vph) 34 213 82 41 199 192 166 546 16 88 192 37

Peak-hour factor, PHF 100 100 1060 100 100 100 100 100 100 100 100 1.00

Adj. Flow (vph) 34 213 82 41 199 192 166 546 16 88 192 37

RTOR Reduction {vph) 0 17 0 0 41 0 0 1 0 4] 7 0

i.ane Group Flow {vph) o 312 0 0 391 0 o 727 0 0 316 0

Heavy Vehicles (%) 2% H% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 53

Permitted Phases 4 8 2 6

Actuated Green, G (s) 15.9 15.9 32.0 212

Effective Green, g {s) 17.9 17.9 34.0 23.2

Actuated g/C Ratio .30 0.30 0.57 0.39

Ciearance Time (s) 6.0 8.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 20 2.0

‘Lane Grp Cap (voh) 470 488 874 491

vfs Ratio Prot ¢0.09

v/s Ratic Perm 0.20 c0.24 c0.38 0.24

vic Ratio 0.66 0.80 0.83 0.63

Uniform Delay, d1 18.4 19.4 106 14.9

Progression Factor 1.00 1.00 1.00 1.00

Incrementat Delay, d2 2.8 9.2 6.9 2.0

Delay {s) 211 288 17.5 16.8

Level of Service C C B 8

Approach Delay (s) 21.1 288 17.5 16.9

Approach LGS C C B B

Intersection Summary

HCM Average Control Delay 207 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 59.9 Sum of lost time (s) 80

intersection Capacity Utilization 86.9% ICU Leve! of Service E

Analysis Period {min) 60

¢ Critical Lane Group

Lamourewunx & Dickinson 31172014

PAZ010VI0024synchro\2012 AM Build sy7
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Timing Plan: Default e

' 3: Shelburne Falls Rd & VT 116 2012 AM Build V7
SO TR A W B
L.ane Group EBL EBT WBL WBT NBL NBT 8SBL S8BT
Lane Configurations Firs s b 2
Volume {vph) 34 213 41 198 166 546 88 192
t.ane Group Flow (vph) 0 329 0 432 0 728 0 317
Turn Type Perm Perm pm-+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Detector Phases 4 4 8 8 5 2 6 &
Minimum [nitiat {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimurn Spiit (s) 210 210 210 2t0 140 210 210 210
Total Split {s) 25,0 250 250 250 140 450 310 310
Total Split (%) 35.7% 35.7% 35.7% 35.7% 200% 64.3% 44.3% 44.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag L.ead Lag Lag
Lead-Lag Optimize? Yas Yes Yes
Recalt Mode Noneg None None None Min Min Min  Min
v/c Ratio 0.68 0.82 0.84 0.85
Conirol Delay 2786 354 23.2 22.1
Queue Delay 0.0 G0 0.0 0.0
Total Defay 27.8 354 232 221
Queue Length 50th (ft) 114 148 195 g4
Queue Length 95th (fi) #268 #362 #555 205
Internal Link Dist (ft) 877 742 2508 498
Turn Bay Length (ff)
Base Capacity {vph) 545 589 931 568
Starvation Cap Reducin g 0 0 0
Spiithack Cap Reducin 4] 0 0 0
Storage Cap Reductn 0] 0 0 0
Reduced v/c Ratio 0.80 0.73 0.78 0.56

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 60.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

# 9bth percentile volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.

Splits and Phases:  3: Sheiburne Falls Rd & VT 116

Lamoureux & Dickinson 3172011
PAZ010V 0024\eynchro\2012 AM Build.sy? Page 2



Timing Plan: Default

3. Shelburne Falls Rd & VT 116 2012 AM Build
O TR 2 N SRV R S

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

Lane Configurations i T Y8 oS

ideal Flow {vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1600 1900

Grade {%) 2% 2% 0% 0%

Total Lost time (3) 4.0 4.0 4.0 4.0

Lane Utd, Factor 1.00 1.00 1.00 1.00

Frt .97 .94 1.00 6.98

Fit Protected 0.99 1.00 0.99 0.99

Said. Flow (prot) 1739 1737 1797 1777

Fit Permitted 0.91 0.94 0.81 0.70

Satd. Flow (perm) 1582 1636 1459 1265

Veolume (vph) 34 213 83 41 188 192 167 548 16 88 192 37

Peak-hour factor, PHF  1.00 100 160 1400 100 1.00 100 1.00 100 1.00 1.00 100

Adj. Flow (vph) 34 213 83 41 195 192 167 546 16 88 192 37

RTOR Reduction (vph) 0 17 0 0 42 0 0 1 0 Q 7 0

Lane Group Flow (vph) 0 313 0 g 380 0 8 728 0 0 310 0

Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%

Tum Type Perm Perm prpt Perm

Protected Phases 4 8 5 2 8

Permitted Phases 4 8 2 t¢]

Actuated Green, G (s) 16.2 16.2 31.8 20.8

Effective Green, g (s) 18.2 18.2 33.6 22.8

Actuated g/C Ratio 0.30 0.30 0.56 0.38

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension {(s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 481 498 863 482

vis Ratio Prot c0.10

v/s Ratio Perm 0.20 c0.24 c0.38 0.25

v/c Ratio 0.65 0.78 0.84 0.64

Uniform Delay, d1 18.0 19.0 10.9 15.2

Progression Factor 1.00 1.00 1.00 1.00

Incrementai Delay, d2 2.3 7.7 7.8 2.2

Delay (s} 20.3 26.7 18.7 17.4

Level of Service C C B B

Approach Delay {s) 20.3 26.7 18.7 17.4

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 207 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 59.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 80

¢ Critical Lane Group

Lamoureux & Dickinson 202512011

PAZ010V10024\synchro\388 trips\2012 AM Build.sy7 Page 2
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Timing Plan: Defauit

3. Shelbume Falls Rd & VT 116 2012 AM Build L TE
O T 2N N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations s a3 &b s
Votume {(vph) 34 21 41 199 187 546 88 192
Lane Group Flow {vph) 0 336 0 432 o 729 0 317
Turn Type Perm Perm pm+pt Ferm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 8
Detector Phases 4 4 B 8 5 2 8 ¢
Minimum initial {(s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.9
Minimum Split {s) 210 210 210 210 4.0 210 210 210
Totat Split (s) 260 260 260 260 140 440 300 300
Tatat Split (%) ' 37.1% 371% 37.1% 37.1% 20.0% 62.9% 42.9% 429%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0
All-Red Time {s) 2.0 2.0 2.0 20 20 2.0 2.0 2.0
L ead/Lag lead tag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None None Min Min Min Min
v/c Ratio 0.66 0.80 0.86 0.86
Control Delay 259 32.5 255 23.2
Queue Delay 0.0 6.0 0.0 0.0
Total Delay 259 325 255 232
Queue Length 56th (ft) 111 144 204 a7
Queue Length 95th {ft) #255 #350 #57 1 212
Internal Link Dist (1) 877 742 2508 498
Turn Bay Length {ft)
Base Capacity (vph) 572 812 911 551
Starvation Cap Reducin 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.71 0.80 0.58

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 80.8

Natural Cycle: 60

Controt Type: Actuated-Uncoordinated

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

Splits and Phases:  3: Sheftburne Falis Rd & VT 116

Lamoureux & Dickinson 2125/2011
PA2010Vi0024\synichro\386 trips\2012 AM Build.sy7 Page 2



3: Shelburne Falls Rd & VT 118

Timing Plan: Default
2017 AM No Build

S T T L N . T S 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR S8SBL S8BT SBR
Lane Configurations ey e il B
ideal Flow (vphpt) 18600 1800 1900 14900 1900 1900 1900 1800 1900 1900 1900 1800
Grade (%) 2% 2% 0% 0%
Total Lost time (s) 4.0 4.0 4.0 4.0
t.ane Util. Factor 1.00 1.00 1.00 1.00
Fri 0.97 0.94 1.00 0.98
Fit Protected 0.89 1.00 0.89 0.99
Satd. Fiow {prot) 1742 1736 1797 1776
Fit Permitied 0.90 (.94 .81 0.70
Satd. Flow (perm) 1574 1632 1477 1261
Volume (vph) 34 218 78 42 202 196 165 554 17 89 193 38
Peak-hour factor, PHF 100 1006 100 100 100 100 100 100 100 100 100 100
Adj. Flow (vph) 34 216 78 42 202 186 165 554 17 89 183 38
RTOR Reduction (vph) 0 18 o 0 41 0 0 1 G 0 7 0
Lane Group Filow (vph) 0 312 0 0 398 0 0 735 d G 313 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%
Turmn Type Perm Perm pratpt Perm
Protected Phases 4 8 5 2 8
Permitied Phases 4 8 2 ¢
Actuated Green, G (s) 16.3 156.3 32.3 215
Effective Green, g (s) 18.3 18.3 343 23.5
Actuated g/C Ratio (.30 0.30 0.57 0.35
Clearance Time (s) 6.0 8.0 6.0 6.0
Vehicle Extension (s} 2.6 2.0 2.0 2.0
Lane Grp Cap {vph) 475 483 872 488
v/s Ratio Prot c0.09
vis Ratio Perm 0.20 c0.24 ¢0.38 0.25
v/e Ratio 0.86 0.81 0.84 0.64
Uniform Delay, d1 18.4 125 10.9 15.1
Progression Faglor 1.00 1.60 1.00 1.00
Incremental Detay, d2 2.5 9.6 7.7 22
Deiay (s) 20.9 29.2 18.6 17.3
Level of Service C C B B
Approach Delay (s} 20.9 282 18.6 17.3
Approach LOS c C B B
Intersection Summary
HCM Average Contral Delay 21.3 HCM Level of Service C
HCM Volume o Capacity ratio 0.83
Actuated Cycle Length {s) 60.6 Sum of lost time {s) 8.0
Intersection Capacity Utlization 87.8% ICU Level of Service E
Analysis Period (min) 60
¢ Critical Lane Group
Lamoureux & Dickinson 2/312011
#2010V 0024 synchrot2017 AM No Build sy7 Page 2



3: Shelburne Falls Rd & VT 116

Timing Plan: Default
2017 AM No Buiid

e T 2 N S

Lane Group EBL  EBT WBL WBYT NBL NBT SBL SBT
Lane Configurations & b et Ferd
Volume (vph) 34 218 42 202 165 554 89 193
Lane Group Flow {vph) 0 328 0 440 0D 736 0 320
Turn Type Perm Perm pm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 G
Detector Phases 4 4 8 8 5 2 6 6
Mirdmum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 210 2106 2106 210 140 210 210 210
Total Split (5) 250 250 250 250 140 450 31.0 310
Total Split (%) 35.7% 35.7% 35.7% 35.7% 20.0% 64.3% 44.3% 44.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead tag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None None Min Min Min Min
vic Ratic (.68 0.83 (.85 0.66
Control Delay 27.6 36.6 242 22.4
CQueue Delay 0.0 0.0 0.0 0.0
Total Delay 278 36.6 24,2 22.4
Queue Length 50th {t) 114 153 189 96
Queue Length 95th (ft) #269 #372 #5864 209
internal Link Dist (ft) 677 742 2508 498
Turn Bay Length (ft)

Base Capacity {vph} 540 585 928 562
Starvation Cap Reducin 0 0 0 0
Spiliback Cap Reducin 0 0 0 0
Storage Cap Reducin 0 0 0 0
Reduced vic Ratio .61 0.75 0.79 0.57

intersection Summary

Cycle Length: 70

Actuated Cycle Length: 61.2

Naturat Cycle: 60

Control Type: Aciuated-Uncoordinated

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

Queue shown is maximum after two cycles.

3: Shelburne Falls Rd & VT 118

Splits and Phases:

Lamoureux & Dickinson

PAZO10M G024 synchro\2017 AN No Build sy7

2132011
Page 2



Timing Plan: Default

3: Shelburne Falis RdA & VT 116 2017 AM Buiid
Ay ¢ AN b A2 S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations &y Frrs : Fary s

Ideal Flow {vpphpl) 1800 1800 1900 1800 1800 14900 1900 1800 1900 1800 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s} 4.0 4.0 4.0 4.0

L ane Uil Factor 1.00 1.00 1.00 1.00

Frt .97 (.94 1.00 (.98

Flt Protected .99 1.00 0.89 0.99

Satd. Flow {prot) 1740 17386 1797 1777

Flt Permitted .90 0.93 0.81 .70

Satd. Flow {(perm) 1572 1628 1489 1263

Volume {vph) 34 216 83 42 202 186 168 556 17 8% 196 38

Peak-hour factor, PHF 100 100 100 100 100 100 1.00 100 100 1.00 100 14.00

Adj. Flow (vph) 34 215 83 42 202 196 168 556 17 89 166 38

RTOR Reduction (vph) O 17 0 0 41 0 0 1 0 0 7 0

{.ane Group Flow (vph) 0 316 0 0 399 0 0 740 0 0 318 0

Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.3 16.3 325 21.8

Effective Green, g (s) 18.3 18.3 34.5 238

Actuated g/C Ratio 0.36 0.30 0.57 0.39

Clearance Time {s) 8.0 5.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 473 490 870 494

v/s Ratio Prot c0.09

v/s Ratio Perm G.20 c0.24 c(.38 0.25

vic Ratio 0.67 0.81 0.85 (.64

Uniform Delay, d1 18.6 19.7 11.0 15.0

Progression Factor 1.G0 1.00 1.00 1.00

Incremental Delay, d2 2.8 10.3 8.3 2.1

Delay (s} 214 29.9 19.3 172

Level of Service C C B B

Approach Delay (s) 21.4 29.9 16.3 172

Approach LOS C C B B

intersection Summary

HCM Average Control Delay 219 HCM Level of Service C

HCM Volume to Capacity ratio .83

Actuated Cycle Length {s) 60.8 Sum of lest time (s) 8.0

intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period {min) 60

¢ Critical Lane Group

lL.amoureux & Dickinson 3112011
Page 2

PAZO10VI0024\synchro\2017 AM Build.sy?



3: Shelburne Falls Rd & VT 116

Timing Plan: Default
2017 AM Build Vi

S U
Lane Group EBL  EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations & B 8 < &
Volume (vph) 34 216 42 202 168 556 89 196
Lane Group Flow (vph) 0 333 0 440 0 741 0 323
Turn Type Perm Perm pm+pi Perm
Protecled Phases 4 8 5 2 g
Permiited Phases 4 8 2 8
Detector Phases 4 4 8 8 5 Z 8 g
Minirmum initial (s) 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0
Minimum Split (s) 21.0 210 210 210 140 210 210 210
Totat Split (s) 250 250 250 250 140 450 310 310
Total Split (%) 35.7% 35.7% 35.7% 35.7% 20.0% 64.3% 44.3% 44.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time {s) 20 2.0 2.0 2.0 2.0 2.0 20 20
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None ivin Min Min Min
vic Ratio 0.89 0.83 0.86 0.66
Control Delay 28.1 36.9 25.3 224
Queue Delay 6.0 0.0 0.0 0.0
Total Delay 281 36.9 25.3 22.4
Queue Length 50th {ft) 116 153 201 97
Queue Length 95th {ft) #274 #373 #572 211
internal Link Dist {ft) 877 742 2508 498
Turn Bay Length (ft}
Base Capacity (vph) 538 582 922 562
Starvation Cap Reducin 0 0] 0 0
Spillback Cap Reductn G 0 0 g
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.76 0.80 0.57

Intersection Summary

Cycle Lengih: 70

Actuated Cycle Length: 61.5

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

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

Clueue shown is maximum after twe cycles.

Splits and Phases:

3: Shelbume Falls RA & VT 116

Lamoureux & Dickinson

PAZ010M 0024 synchro\2017 AM Build.sy7
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Timing Plan: Default

3: Shelburne Falls Rd & VT 116 2017 AM Build "L 1%
Ay ¢ T N s b M 4

Movement EBL. EBT EBR WBL WBT WBR NBL NBT NBR 8Bl SBT SBR

Lane Configurations b & i &

ideal Flow (vphpl) 1906 1900 1900 1900 13006 1800 1900 1900 1900 1900 1800 1900

Grade (%) 2% ~2% (% 0%

Totat Lost time (s} 4.0 4.0 4.0 4.0

Lane Uil Factor 1.00 1.00 1.0G 1.00

Fri 0.97 0.94 1.00 0.98

Fit Protected 0.99 1.00 0.99 0.98

Satd. Flow {prot) 1739 1736 1796 1777

Fit Permitted 0.90 0.93 0.81 0.70

Satd. Flow {perm) 1578 1631 1463 1280

Volume (vph) 34 216 84 42 202 196 169 5566 17 89 196 38

Peak-hour factor, PHF  1.00 1060 1.00 100 100 100 100 100 100 100 100 1.00

Adj. Fiow (vph) 34 216 84 42 202 188 169 556 17 89 1896 38

RTOR Reduction {vph) 0 17 0 0 42 0 0 1 0 0 7 0

Lane Group Flow (vph) 0 317 0 0 398 0 0  7# 0 0 316 0

Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6

Permitied Phases 4 8 2 8

Actuated Green, G (s) 16.5 16.5 32.2 214

Effective Green, g (s} 18.5 18.5 342 23.4

Actuated g/C Ratio 0.30 0.30 0.56 0.39

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 481 497 862 488

v/s Ratio Prot c0.10

vfs Ratio Perm 0.20 c(0.24 c0.39 0.25

v/c Ratio 0.66 (.80 0.86 0.65

Uniform Delay, d1 18.4 19.4 11.2 153

Progression Facter 1.00 1.00 1.00 1.60

Incrementat Delay, d2 25 9.1 9.0 2.4

Delay {s) 20.9 285 20.2 17.7

Level of Service C C C _ B

Approach Delay {s) 20.9 28.5 20.2 17.7

Approach LOS c C c B

intersection Summary

HCM Average Conirol Delay 219 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s} 60.7 Sum of lost time (s) 8.0

intersection Capacity Utllization 88.7% iCU Level of Service E

Analysis Period (min) 60

¢ Critical Lane Group

Lamoureux & Dickinson 2125812011
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Timing Plan: Default

e

3: Shelburne Falls Rd & VT 1186 2017 AM Build "Lie

e
Lane Group EBL EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations P & efs ¥
Volume {vph) 34 216 42 202 169 556 89 196
Lane Group Flow (vph) 6 334 0 440 G 742 0 323
Turn Type Perm Perm pm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 &
Detector Phases 4 4 8 8 5 2 B 6
Minimum Initiat {(s) 4.0 4.0 4.0 4.4 4.0 4.0 4.0 4.0
Mirimum Split {s) 210 210 214 21.0 40 210 210 210
Totat Split (s) 26,0 260 260 260 140 440 300 300
Totatl Split (%) 37.1% 37.1% 37.1% 37.1% 20.0% 62.9% 42.9% 42.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.6 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/lLag Lead tag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None None Min Min Min Min
vic Ratio .67 0.82 0.88 0.87
Control Delay 2684 34.3 27.5 23.5
Queue Delay 0.0 0.0 0.0 0.0
Totat Delay 26.4 343 27.5 23.5
Qlueue Length 50th (it) 113 149 210 100
Queue Length 95th (ft) #261 #360 #5086 #2189
internal Link Dist {1t) G677 742 2508 498
Turn Bay Length {ft)
Base Capacity (vph) 565 605 905 546
Starvation Cap Redueln 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.73 0D.82 0.59

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 81.4

Natural Cycle: 60

Control Type: Actuated-Uncocerdinated

# 0O5th percentile volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.

Spiits and Phases:  3; Shelburne Falls Rd & VT 116

Lamoureux & Dickinson 2/25/2011
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Hannaford - Hinesburg
Traffic Impact Assessment (Updated)

Appendix D
VT Route 116 & Commerce 5t
Capacity Analyses




Timing Plan: Default

1: Farmall Dr & VT 116 2012 No Build
e T L N B T

Movement EBL.  EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations & ¥ & i # % i % T

Ideal Flow (vphpt) 1800 1900 1900 190C 1900 11900 1900 1900 1900 41900 1900 1800

Lane Width 12 12 12 12 12 12 i 12 11 11 12 12

Total Lost time {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

tane Utd. Factor 1.00  1.00 100 1060 100 160 1.00 100 1.00

Fri 1.00 085 106 085 1.00 100 0.85 1.00 0098

Fit Protected 0.96 1.00 098 100 095 100 100 0985 1.00

Satd. Fiow (prot) 1795 1583 1782 1583 1711 1810 1531 1711 1795

Fit Permitted 0.76 1.00 6,72 100 085 100 100 0985 100

Sald. Flow (perm) 1409 1583 1344 1583 1711 1810 1531 1711 1795

Volurne (vph) 24 8 51 93 g 82 36 283 74 81 604 43

Peak-hour factor, PHF 100 1.0¢ 100 100 100 100 100 100 100 100 1900 +.00

Adi. Flow {vph) 24 8 51 93 9 82 36 293 74 81 604 43

RTOR Reduction (vph) ) o 44 0 ] 71 0 0 22 0 2 0

Lane Group Flow (vph) 0 32 7 0 102 11 36 293 52 81 645 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Perm  Prot Perm  Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2

Actuated Green, G (s) 124 124 124 124 45 624 624 84 663

Effective Green, g {s) 144 144 144 144 65 644 644 104 683

Actuated g/C Ratio 013 013 013 013 006 059 058 009 0862

Clearance Time (s) 6.0 8.0 6.0 6.0 5.0 6.0 6.0 6.0 6.0

Vehicle Extension (g} 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 184 207 176 207 101 1060 8988 162 1415

v/s Ratio Prot 0.02 0.18 ¢0.05 ¢0.36

vis Ratio Perm 0.02 0.00 c0.08  0.01 0.03

v/c Ratio 017  0.03 058 005 036 028 006 050 058

Uniform Delay, d1 42.5 417 450 418 4987 113 98 473 123

Progression Factor 1.00  1.00 100 160 114 084 096 100 1.00

incremental Delay, d2 0.2 0.0 2.5 0.0 0.7 05 0.1 0.9 2.2

Delay {s) 427 417 478 419 576 112 95 482 148

Level of Service o D ] D E B A D B

Appreach Delay {s) 421 452 15.0 18.3

Approach LOS D D B B

intersection Summary

HCM Average Control Delay 223 HCM Level of Service c

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.8

infersection Capacity Utilization 50.0% tCU Level of Service 8

Anailysis Period (min) 80

¢ Critical Lane Group

Lamouraux & Dickinson 2/5/2011
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Timing Plan: Default

1: Farmall Dr & VT 118 2012 No Build
O T T 2N N B
Lane Group £8L EBT EBR WBL. WBT WBR NBL NBT NBR SBL S8BT 410
Lane Configurations g F 4 i % % ¥ % %
Volume (vph) 24 8 51 93 g 82 36 293 74 81 604
iane Group Flow {vph} G 32 51 o 102 82 36 293 74 81 647
Turn Type Parm Perm Perm Perm  Prot Perm  Prot
Protected Phases 4 8 5 2 1 6 10
Permitted Phases 4 4 8 8 2
Detector Phases 4 4 4 3] 8 8 2 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit (s) 6.0 160 160 16.0 160 1680 140 160 160 140 16.0 170
Total Split (s) 270 270 270 270 270 270 140 480 480 200 &0 17.0
Total Split (%) 24 5% 24.5% 24.58% 24.5% 24.5% 245% 12.7% 418% 41.8% 18.2% 47.3% 15%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Lead/Lag lead Lag Lag Lead Lag
| ead-Lag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min None
vic Ratio 017 0.20 068 029 (27 025 007 046 0.52
Control Delay 423 12.8 580 115 B84 125 6.3 539 149
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 423 128 58.0 115 584 125 6.3 539 149
Queue Length 50th (ft) 20 0 69 0 25 69 1 55 203
Quueue Length 95th (ft) 53 41 134 52 m4it m243 m25 113 #728
Internat Link Dist (&) 686 1356 1990 2508
Turn Bay Length {ft) 125 75 75 175
Base Capacity (voh) 309 371 281 396 156 1159 1000 249 1234
Starvation Cap Reductn 0 0 0 0 0 0 g 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 g
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 010 014 036 021 023 0625 007 033 052
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 {0%), Referenced to phase 2:NBT and 68:3BT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# O5th percentile voiume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 85th percentile queue is metered by upstream signal.
Splits and Phases: 1: Farmall Dr & VT 116
e
Lamoureux & Dickinson 21512011
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Timing Plan: Defauit

1: Farmall Dr & VT 116 2012 Build
O T o S N S

Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR S$BL S8BT S3BR

Lane Configurations & F ® T % F ¥ % %

Ideal Flow (vphpt) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 18900

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Totat Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.4

Lane Utl Factor 160 1.00 100 1.00 1.00 100 100 100 1.00

Frt 1.60 085 1.00 086 160 1.60 085 100 0089

Fit Protected 088 1.00 085 1.00 085 100 100 095 1.00

Satd. Flow (prot) 1795 1583 1770 1604 1711 1810 1531 1711 1794

Flt Permitted 077 100 074 1.00 085 100 100 085 1.00

Satd. Flow (perm) 1444 1683 1372 1604 1711 1810 15831 1711 1794

Volume (vph) 24 8 51 194 9 114 36 279 140 137 568 43

Peak-hour factor, PHF 100 1.00 100 1.00 100 100 100 100 1.00 1.00 100 1.00

Adj. Flow (vph) 24 8 51 194 g 114 36 279 140 137 568 43

RTOR Reduction (vph) 0 it 42 0 93 1] 0 0 52 0 2 Q

Lane Group Flow {vph) 0 32 g 194 30 0 38 279 88 137 609 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Parm Prot Perm  Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 2

Actuated Green, G (s) 182 182 182 182 45 534 534 122 611

Effective Green, g {s) 202 202 202 202 65 5bb4 554 142 B34

Actuated g/C Ratio 0.18 018 018 0.18 006 0650 050 013 057

Clearance Time (s) 6.0 6.0 8.0 8.0 5.0 6.0 6.0 6.0 8.0

Vehicle Extension (s) 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 265 291 252 2085 01 912 771 221 1029

vis Ratio Prot 0.02 0.02 015 c0.08 ¢0.34

v/s Ratio Perm $.02 0.01 c0.14 0.06

vic Ratio 012 003 077 010 0.36 03t 011 062 058

Uniform Delay, d1 375 389 427 374 497 16.0 144 453 151

Progression Factor 100 100 100 1.00 112 095 1.05 1.0¢ 1.00

Incrementat Delay, d2 0.1 0.0 130 0.1 0.5 0.6 0.2 3.7 2.5

Delay {s) 376 369 557 374 56.3 158 153 480 177

Level of Service D b E 9] E B B D 8

Approach Delay {(s) 37.1 48.6 18.8 234

Approach LOS D D B C

intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Veolume to Capacity ratio 0.683

Actuated Cycle Length (s) 110.0 - Sum of lost time (s) 16.2

Intersection Capacity Utilization 83.2% ICU Level of Service B

Analysis Period (min) 80

¢ Critical Lane Group

Lamoureux & Dickinson 27712011
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Timing Plan: Defauit

1: Farmall Dr & VT 116 2012 Build 3/ §
S T N B

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL S8BT @10
Lane Configurations o f % T % A il 5 %
Volume (vph) 24 8 51 194 9 36 278 140 137 588
Lane Group Flow (vph} 0 32 51 194 123 36 279 140 137 611
Turn Type Perm Perm Perm Prot Perm  Prot
Protected Phases 4 8 5 2 1 8 10
Permitted Phases 4 4 8 2
Detector Phases 4 4 4 8 8 5 2 2 1 5]
Minimum initial (s} 4.0 4.0 4.0 4.0 4.0 4.0 4.9 4.0 4.0 4.0 4.0
Minimum Split (s) 16.0 160 160 160 18.0 140 160 160 140 160 170
Total Split {s) 28.0 280 280 280 280 140 450 450 200 510 1790
Total Spiit {%) 25.5% 25.5% 25.5% 2545% 255% 12.7% 40.9% 40.8% 18.2% 46.4% 15%
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
Lead/Lag Lead Lag Lag Lead Lag
L.ead-Lag Optimize?
Recall Mode None None None None None None C-Min C-Min None C-Min None
vic Ratio 0.12 0415 077 03z 027 028 016 0.62 053
Conirol Delay 368 108 652 103 8B7T 161 8.6 583 1741
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Toial Delay 366 108 652 103 587 16.1 6.6 583 171
Queue Length 50th {ft) 19 9 130 5 25 103 8 g2 231
Queue Length 95th {it) 50 39 #258 68 m34 m192 m27 176 #678
Internal Link Dist (ft) 686 1356 1990 2508
Turn Bay Length {ft} 75 75 175
Base Capacity {vph) 320 385 299 439 156 992 886 254 1147
Starvation Cap Reducin 0 a 0 i 0 G 0 0 i
Spitthack Cap Reducin 0 0 0 0 0 G 0 0 0
Storage Cap Reductn 0 0 0] 0 0 O 0 0 0
Reduced vic Ratio 010 0143 065 028 0623 028 016 054 053
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: G (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# 8b5th percentile volume exceeds capacity, gueue may be longsr.

Queue shown is maximum after two cycles.
m  Volume for 85th percentile queue is metered by upstream signat.
Splits and Phases: 1:Farmall Dr & VT 118
Lamoureux & Dickinson 207120114
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Timing Plan: Default

1: Farmall Dr & VT 116 2012 Build
TP N N Y S T

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

Lane Configurations & i * 2! % F ¥ L T

ldeal Flow (vphpl} 1800 1800 1800 1900 1900 1900 1906 1900 1800 1800 1900 1900

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util, Faclor 1.00 100 100 1.00 1.00 100 100 1.00 1.00

Fri 100 €85 100 086 1.00 100 085 100 0589

Flit Protected 096 100 0985 1.00 0.85 100 100 095 1.00

Satd. Fiow (prot) 1795 1883 1770 1803 1711 1810 15831 4711 1794

FIt Permitted 078 100 074 1.00 085 100 100 095 1.00

Said. Flow (perm) 1444 1583 1372 1603 1711 1810 1531 1711 1794

Volume (vph) 24 8 51 212 9 121 s 277 150 146 562 43

Peak-hour factor, PHF  1.06 100 100 100 100 100 100 100 100 100 100 1.00

Adi. Flow (vph) 24 8 51 212 9 121 36 277 150 146 562 43

RTOR Reduction (vph}) 0 a 41 0 98 0 0 0 57 0 2 0

Lane Group Flow {vph} 0 32 10 212 32 0 36 277 93 146 803 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Prot Perm  Prot

Protecied Phases 4 8 5 2 1 8

Permitted Phases 4 4 8 2

Actuated Green, G (s) 182 182 192 182 45 519 5189 127 60.1

Effective Green, g {s) 212 212 212 212 6.5 539 535 147 621

Actuated g/C Ratio 419 019 018 019 006 049 049 013 0.56

Clearance Time (s) 6.0 6.0 6.0 8.0 6.0 6.0 8.0 6.0 5.0

Vehicle Exiension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 278 305 264 309 101 887 750 228 1013

v/s Ratio Prot 0.02 002 015 c0.09 ¢0.34

vis Ratio Perm 0.02 ©.01 c0.15 0.06

v/c Ratio 612 003 080 0.10 036 031 012 084 060

Uniform Delay, d1 367 361 424 366 497 168 152 451 157

Progression Factor 100 100 100 100 112 084 102 100 1.00

Incremental Delay, d2 0.1 0.0 17.0 0.1 0.5 0.6 0.2 4.3 2.8

Delay {s) 36.7 361 534 366 56.1 185 158 484 183

Level of Service D D E D E B B D B

Approach Delay {s) 38.3 50.7 19.4 244

Approach LOS b D B C

Intersection Summary

HCM Average Control Delay 281 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 110.0 Sum of lest time {s) 16.2

intersection Capacity Utilization 63.9% ICL) Lavel of Service B

Analysis Period (min) 60

¢ Critical Lane Group
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Timing Plan: Default

1: Farmali Br & VT 116 2012 Build TTE
O N

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT 10
Lane Configurations Fi 4 # T " & il # Ts
Volume {vph) 24 8 51 212 9 38 277 1B0 148 582
Lane Group Flow {vph) 0 32 51 212 130 36 277 150 146 605
Turn Type Perrn Perm Perm Prot Perm  Prot
Protected Phases 4 8 5 2 1 B 10
Permitted Phases 4 4 8 2
Detector Phases 4 4 4 8 8 5 2 2 1 o]
Minimum Initiaf {s) 4.0 4.0 40 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 16.0 18.0 160 16.0 160 1406 160 1460 140 160 17.0
Total Split (s) 28.0 280 280 280 280 140 440 440 210 518 17.0
Total Split (%) 25.50% 25.5% 25.5% 255% 255% 12.7% 40.0% 40.0% 191% 464% 15%
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s} 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0
lead/Lag tead lLag Lag lLead Lag
Lead-Lag Optimize?
Recall Mode None None None None None NMNone C-Min C-Min None C-Min None
v/c Ratio 011 G115 080 032 027 029 017 064 054
Conirol Delay 36.4 107 679 100 564 168 67 583 175
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Totai Delay 36.1 107 8798 100 564 16.8 67 583 175
Queue Length 50th () 18 0 140 5 26 108 10 98 241
Queue Length 95th () 50 39 #2094 70 m33 mi83 m27 185 #6866
internal Link Dist {f) 886 1356 1990 2508
Turn Bay Length {ft) 75 75 175
Base Capacity (vph) 319 385 298¢ 444 1566 965 868 268 1130
Starvation Cap Reducin 0 0 0 0 0 0 0 0 0
Spillback Cap Reduein 0 0 0 0 0 1] 0 O 0
Storage Cap Reductn 0 0 0 0 0 ] O 0 0
Reduced vic Ratio 010 013 071 029 023 029 017 054 054
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Cffset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 20
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, gueus may be longer.

Quesue shown is maximum after two cycles.
m  Volume for $5th percentile queue is metered by upsiream signal.
Splits and Phases:  1: Farmall Dr & VT 118
Lamoureux & Dickinson 21252011
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Timing Plan: Default

1: Farmall Dr & VT 116 2017 No Build
Aoy ¢ T ANt 2]

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SRR

Lane Configurations Fiy i & F " & d # &

ideal Flow {vphpt} 1800 1800 1800 1800 1900 1200 1200 1800 1490C 1800 1900 1900

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.060  1.00 1.00 100 100 100 100 100 100

Fri 1.00 0.85 1.00 085 1.00 100 085 100 099

Fit Protected 096 1.00 096 100 095 100 100 095 1.00

Said. Flow {prot) 1795 1583 1781 1583 1711 1810 1531 1711 1795

Fit Permitted 676 1.00 072 1060 095 100 100 095 1.00

Satd. Flow {perm) 1408 1583 1343 1583 1711 1810 1531 1711 1795

Volume (vph) 24 8 51 a5 g 83 36 288 76 82 615 43

Peak-hour factor, PHF 100 1.00 100 100 14.00 100 1006 1100 100 100 1.00 1.00

Adj. Flow (vph) 24 8 51 85 9 83 36 298 78 gz 615 43

RTOR Reduction {vph) 0 0 44 0 it 72 0 0 22 0 2 0

Lane Group Flow {vph} 0 32 7 0 104 11 36 299 54 82 658 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Perm  Prot Perm  Prot

Protected Phases 4 8 5 2 1 &

Permitied Phases 4 4 8 8 2

Actuated Green, G (s) 125 125 12.5 125 45 623 823 85 663

Effective Green, g {s) 145 145 145 145 65 643 643 105 8683

Actuated ¢/C Ratio 0.13  0.13 013 §13 008 058 058 010 082

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 186 208 177 208 101 1058 895 163 1115

v/s Ratio Prot 0.02 0417 c0.05 ¢0.37

v/s Ratio Perm 0.02 0.00 ¢0.08 0.01 0.03

v/c Ratio 0.17  0.03 058 005 036 028 006 050 059

Uniform Delay, d1 424 416 449 417 497 {14 98 473 125

Progression Factor 1.00 1.060 1.00 100 114 (083 09 100 1.00

incremental Delay, d2 0.2 0.0 3.2 0.0 0.6 0.5 0.1 0.9 2.3

Delay (s) 426 417 482 418 574 1141 95 482 1438

Level of Service D D D D E B A D B

Approach Delay (s} 42.0 45.3 148 18.5

Approach LOS o D B 3]

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratic 0.59

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.7

Intersection Capacity Utilization 80.7% ICU Level of Service =

Analysis Period (min} 60

c Critical Lane Group

Lamoureux & Dickinson 2/5/2011
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Timing Plan: Default

1: Farmali Dr & VT 116 2017 No Build
O T 2 N N B R S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 10
Lane Configurations & i & F % $ # b %
Volume (vph) 24 8 51 95 9 83 36 299 76 82 615
Lane Group Flow {vph} 0 32 51 0 104 83 36 299 76 82 658
Turmn Type Perm Perm Perm Perm  Prot Perm  Prot
Protected Phases 4 8 5 2 1 6 10
Permitted Phases 4 4 8 8 2
Detector Phases 4 4 4 8 8 8 5 2 2 1 ©
Minimum Initiat {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.0 4.0 4.0
Minimum Split (s) 6.0 160 180 160 16.0 180 140 160 160 140 1648 170
Totat Split (s} 270 274 270 270 270 270 140 460 460 200 520 170
Total Split (%) 24.5% 24.5% 24.5% 24.5% 24.5% 24.5% 127% 41.8% 41.8% 18.2% 47.3% 15%
Yellow Time {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag lead Lag Lag Lead Lag
Lead-Lag Gptimize?
Recall Mode Norne None None None None None None C-Min C-Min None C-Min None
v/c Ratio 0.16 0.20 059 30 027 026 008 046 053
Conirol Delay 421 127 580 114 583 124 6.3 540 152
Queue Delay 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 421 127 58.0 114 583 124 6.3 54.0 152
Queue Length 50th (1) 20 0 70 0 25 76 2 55  20%
Queue Length $5th {ft) 52 41 136 53 m40 m237 m23 113 #747
Internal Link Dist () 686 1356 1990 2508
Turn Bay Length (ft) 125 75 75 175
Base Capacity {vph) 308 3 281 367 156 1157 988 249 1233
Starvation Cap Reductn G 0 0 0 0 0 0 0 0
Spiliback Cap Reductn a 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 010 0.14 037 021 023 026 0.08 033 053
Intersection Summary
Cyole Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%}, Referenced to phase 2:NBT and 6:SBT, Siart of Green, Master Intersection
Natural Cycle: 80
Conirol Type: Actuated-Coordinated
# G5th percentile volume exceeds capacity, qgusue may be longer.

Queue shown is maximum after two cycles,
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  1: Farmall Dr & VT 116
Lamoureux & Dickinson 215/2011
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Timing Plan: Defauit

1: Farmall Dr & VT 116 2017 Build
Ay A b S

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

Lane Configurations o # * T ® & ¥ % ts

tdeal Flow {vphp) 1800 1800 19CG0 1900 1900 1900 1900 1900 1200 1900 1900 1800

Lane Width 12 12 12 12 12 12 11 12 11 14 12 12

Total Lost fime (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

L.ane Utl. Factor 1.00 100 100 1.00 1.060 100 100 100 1.00

Fri 1.00 085 100 086 1.00 100 085 1.00 099

Fit Protected 096 1.00 085 1.00 095 100 100 085 1.00

Satd. Flow (prot) 1785 1583 1770 1604 1711 1810 1531 1711 1794

Fit Permitted 0.77 100 074 1.00 0895 100 100 095 1.00

Satd. Flow {perm) 1443 1583 1372 1604 1711 1810 1531 1711 1794

Volume (vph) 24 8 51 166 9 115 36 285 142 138 579 43

Peak-hour factor, PHF  1.060 100 100 1.00 100 100 100 100 100 400 100 100

Adj. Flow {vph) 24 8 51 196 g 115 36 285 142 138 579 43

RTOR Reduction (vph) 0 0 42 0 94 0 0 0 52 0 2 0

Lane Group Fiow {vph) 0 32 9 196 30 0 36 285 90 138 820 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm  Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 8

Permitted Phases 4 4 8 2

Actuated Green, G (g) 182 182 182 182 45 534 534 122 611

Effective Green, g {s) 202 202 202 202 8.5 554 554 142 631

Actuated g/C Ratio 018 018 0.18 0.18 6.06 050 050 0143 057

Clearance Time {s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 8.0

Vehicle kxtension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 265 281 252 295 101 912 771 221 1029

v/s Ratio Prot 0.02 002 016 c0.08 c0.35

v/s Ratio Perm 0.02  0.01 c0.14 0.06

vic Ratio 012 003 078 010 0.36 031 012 0682 060

Uniform Delay, d1 37.5 369 428 374 497 161 144 454 153

Frogression Factor 1.60 100 100 1.00 112 084 104 1.00 100

Incremental Delay, d2 0.1 0.0 140 0.1 0.5 0.6 0.2 4.0 2.6

Delay {s) 376 369 568 374 56.1 157 152 4984 179

Levs! of Service D D E b E B B D 8

Approach Dalay {s) 371 493 18.7 23.6

Approach LOS D D B C

Intersection Summary

HCM Average Conirol Delay 280 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 1100 Sum of lost time {s) 16.2

Intersection Capacity Utifization 83.9% iCU Level of Service B

Anelysis Period (min) 80

¢ Critical Lane Group

Lamoureux & Dickinson 2712011
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Timing Plan: Default o

1: Farmall Dr & VT 116 2017 Build V!
O T 2 N B

l.ane Group EBL  EBT EBR WBL WBT NBL NBT NBR SBL S8BT 410

Lane Configurations 4 i % B ® % F ¥ t

Volume (vph) 24 8 51 196 9 36 285 142 138 579

Lane Group Flow (vph} 0 32 51 106 124 3% 285 142 138 622

Turn Type Perm Perm Perm Prot Perm  Prot

Protecied Phases 4 8 3 2 1 6 10

Permitted Phases 4 4 8 2

Detactor Phases 4 4 4 8 8 5 2 2 1 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 6.0 160 160 180 180 140 16.0 16.0 140 160 170

Total Split (s) 28.0 280 280 280 280 140 450 450 200 510 170

Total Split (%) 255% 255% 255% 255% 25.5% 12.7% 40.9% 40.9% 18.2% 46.4% 15%

Yeilow Time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

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

Lead/Lag Lead Lag lag Lead Lag

t ead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min None

vic Ratio 012 015 078 032 027 029 016 062 0.54

Control Delay 366 108 659 103 564 161 8.7 584 174

Queue Delay 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 366 108 659 103 564 181 6.7 5Hg4 174

Queue Length 50th (ft) 19 0 131 5 26 105 10 93 238

Queue Length 95th (ff) 50 38 #263 68 m32 m182 m25 #178 #0696

internal Link Dist (ft) 686 1356 1990 2508

Turn Bay Length (ft) 75 7% 175

Base Capacity {vph) 316 385 289 440 156 890 885 254 1148

Starvation Cap Reducin 0 0 0 0 0 0 a 0 0

Spillback Cap Reductn o 0 0 0 0 0 0 0 o

Storage Cap Reductn 0 0 0 0 0 O 0 0 0

Reduced v/c Ratio 016 043 066 028 023 029 016 054 054

Intersection Summary
. Cycle Length: 110
Actuated Cycle Length: 110
Offset: G (0%, Referenced to phase 2:NBT and 6:5BT, Start of Green, Masier Intersaction
Natural Cycle: 90
Control Type: Actuated-Coordinated
# O5th percentile volume exceeds capacity, quaue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile quete is metered by upstream signal.

Splits and Phases:  1: Farmall Dr & VT 115

43

10

Lamoureux & Dickinson 21712011
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Timing Plan: Default

1 Farmall Dr & VT 116 2017 Buiid
Y

O T I N A T
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & F # T % # # % T
Ideal Flow (vphpl) 1800 1200 1900 1800 1900 1900 1900 1900 1800 1200 1900 1800
Lane Width 12 12 12 12 12 12 11 12 11 11 12 12
Total Lost time (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.60 100 1.00 1.0 100 100 100 1.00
Fri 100 085 1.00 086 100 100 €85 100 .99
Fit Protected 096 1.00 095 1.00 085 100 100 095 1.00
Said. Fiow (prot) 1795 1583 1770 1603 1711 1810 1531 1711 1794
Fit Permitled 0.78 100 074 1.00 095 100 100 085 1.00
Satd. Flow (perm) 1445 1583 1372 1603 1711 1810 1531 1711 1794
Volume (vph) 24 8 51 214 9 122 36 283 152 147 573 43
Peak-hour factor, PHF  1.00 10C¢ 100 100 100 100 100 100 100 100 100 100
Adj. Flow {vph) 24 8 51 214 9 122 36 283 152 147 573 43
RTOR Reduction (vph} 0 0 41 0 98 0 0 ] 58 0 2 0
Lane Group Fiow {vph) 0 32 10 214 33 0 38 283 g6 147 614 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Perm Perm Pearm Prot Perm  Prot
Protected Phases 4 8 5 2 1 B
Permitted Phases 4 4 8 2
Actuated Green, G (s) 194 194 194 1404 45 516 516 128 599
Effective Green, g {(s) 214 214 214 214 6.5 536 536 148 819
Actuated g/C Ratio g.19 019 019 019 0.06 049 049 013 056
Clearance Time (s} 6.0 8.0 6.0 6.0 5.0 6.0 8.0 6.0 6.0
Vehicle Extension {s) 20 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap {vph) 281 308 267 312 101 882 746 230 1010
v/s Ratio Prot 0.02 0.02 0186 c0.08 ¢0.34
v/s Ratio Perm 0.02 0.01 c0.18 0.06
v/c Ratio 0.11 0.03 080 0.10 036 032 013 064 061
Unitorm Delay, d1 365 359 423 384 497 171 154 451 180
Prograssion Factor 1.060 100 1.00 1.00 111 094 101 1060 1.00
Incremental Delay, d2 0.1 0.0 166 0.1 0.5 0.6 0.2 4.3 2.8
Delay {s) 366 359 589 365 557 16.6 158 484 187
Level of Service D o E D E B B D B
Approach Delay (s) 36.2 50.4 19.4 246
Approach LOS D b B c
intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service c
HCM Volume to Capacily ratio 0.65
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 64.6% ICU Level of Service C
Anaiysis Period {min) 60
¢ Critical Lane Group
Lamoureux & Dickinson 2/25/2011
PAZG1 00024 \synchro\386 trips\2017 PM Build.sy7 Page 1

-\

"



Timing Plan; Default

1. Farmall Dr & VT 116 2017 Build TTE.
O T T 2 N B

Lane Group EBL EBYT EBR WBL WBT NBL NBT NBR SBL S8BT @10

Lane Configurations & & % T % % ¥ % s

Volume {vph) 24 8 51 214 9 38 283 152 147 573

Lane Group Flow (vph) 0 32 51 214 131 36 283 182 147 616

Tumn Type Perm Perm Perm Prot Perm  Prot

Protecied Phases 4 8 5 2 1 6 10

Permitted Phases 4 4 8 2

Detector Phases 4 4 4 8 8 5 2 2 1 B

Minimum nitial () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split {s) 160 18.0 180 16.0 160 40 168.0 160 140 160 170

Total Split (s) 28,0 280 280 280 280 140 440 440 210 510 170

Total Split {%) 25.5% 25.5% 255% 25.5% 255% 12.7% 40.0% 40.0% 19.1% 464% 15%

Yellow Time (s} 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

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

Lead/lag Lead lag Lag Lead Lag

L ead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min None

vic Ratio 011 0415 080 032 027 029 018 064 055

Controi Delay 360 107 682 9% 558 16.8 68 584 178

Queue Delay 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0

Totat Delay 36.0 107 68.2 99 558 168 68 584 178

Queue Length 50th (ft) 18 0 141 5 26 108 11 99 249

Queue Length 85th (1) 50 39 #2008 70 m31 mi74 m24 188 #0636

Internal Link Dist {ft) 686 1356 1880 2508

Turn Bay Length (ft) 75 75 175

Base Capacity (vph) 318 385 289 445 156 962 865 268 1120

Starvation Cap Reductn 0 0 0 0 0 4] 0 0 0

Spillback Cap Reductn 0 0 0 0 0 1] 0 it 0

Storage Cap Reducin 0 0 0] 0 O ] 0 0 0

Reduced v/c Ratio 0.10 013 072 029 023 029 018 0585 0455

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and §:SBT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# 95th percentite volume exceeds capacity, queue may be icnger,
Queue shown is maximum after two cycles.
m  Volume for §5th percentile queue is metered by upsiream signal.

Splits and Phases: 1. Farmall Dr & VT 118

Lamouraux & Dickinson 212512011
PA2010\10024\synchro\386 tripsi2017 PM Build sy7 FPage 1



1: Farmail Dr & VT 116

Timing Plan: Defauit
2012 AM No Build

O T S N B A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR S8BL S8BT SBR
Lane Configurations & I & 7 " & 7 ® 1t
tdeal Flow {vphpt) 1800 1900 1900 1900 11800 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 11 11 12 12
Total Lost ime (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40
Lana Util Factor 106 1.00 100 100 100 1080 100 1.00 1.00
Frt 100 0.85 1.00 085 100 100 085 100 0099
Fit Protected 086 1.00 085 100 08 1.00 100 085 1.00
Satd. Flow (prot) 1789 1583 1775 1683 1711 1810 1831 1711 1800
Flt Permitied 072 100 0.70 100 085 100 100 085 1.00
Satd. Fiow (perm) 1347 1583 1306 1583 1711 1810 1531 1711 1800
Volume (vph) 32 7 16 59 1 116 14 625 29 80 294 13
Peak-hour factor, PHE  1.00 100 100 100 100 100 1.00 100 100 100 100 1.00
Adj. Flow (vph) 32 7 16 59 1 116 14 625 99 60 284 13
RTOR Reduction (vph) 0 0 14 0 0 103 ¢ 0 20 0 1 0
Lane Group Fiow (vph) 0 39 2 0 60 13 14 625 79 80 306 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Perm Perm Perm Perm  Prot Perm  Prot
Proiected Phases 4 8 5 2 1 8
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 8.8 6.8 8.8 6.8 1.3 423 423 4.7 457
Effective Green, g (s) 8.8 8.8 8.8 8.8 33 443 443 6.7 477
Actuated g/C Ratio 0.1 G141 011 011 004 0585 0655 0.08 060
Clearance Time (s) 6.0 6.0 8.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s} 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap {vph) 148 174 144 174 71 1002 848 143 1073
vfs Ratio Prot 0.01 ¢0.35 c0.04 ¢0.17
v/s Ratic Perm 0.03 0.00 c0.05 (.01 0.05
vic Ratio 026 0.01 §42 007 020 062 009 042 028
Uniform Detlay, d1 326 317 332 3198 371 122 8.4 3438 7.9
Progression Factor 1.00  1.00 100 100 100 100 100 1.00 1.00
Incramenial Delay, d2 0.3 0.0 0.7 0.1 05 3.0 0.2 0.7 0.7
Delay (s) 33.0 317 338 320 376 151 88 355 8.5
ievel of Service C C C C D B A D A
Approach Delay (s) 32.6 32.7 14.7 12.9
Approach LOS C C B B
intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of tost time (s) 242
intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 680
¢ Critical Lane Group
Lamoureux & Dickinson 2/3/2011
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1: Farmall Dr & VT 116

Timing Plan: Default
2012 AM No Build

A S N S S

Lane Group £8l. ERT EBR WBL WBT WBR NBL NBT NBR SBL SBT g0
Lane Configurations & F & # * & d ¥ T
Volume (vph) 32 7 16 59 1 116 14 825 99 60 284
Lane Group Flow {vph) 0 39 16 0 60 116 14 625 93 60 307
Turn Type Perm Perm Perm Perm  Prot Perm  Prot
Protected Phases 4 8 5 2 1 8 10
Permitted Phases 4 4 8 8 p
Detector Phases 4 4 4 8 5 8 5 2 2 1 g
Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Mirdimum Split (s) 16.0 180 160 180 160 160 140 160 180 1140 16.0 17.0
Total Split (s) 16.0 160 160 160 160 160 4.0 330 330 1140 330 170
Total Solit (%) 20.0% 20.0% Z20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 413% 21%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lead tag Lag Lead Lag
Lead-lL.ag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min None
v/g Ratio 023 0.08 038 040 0089 052 010 032 023
Control Delay 343 152 389 109 344 154 74 373 8.0
Queue Delay G.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0
Total Delay 343 152 38.9 109 344 154 7.4 373 8.0
Queue Length 50th {ft) 18 ] 28 0 7187 16 28 30
Queue Length 95th (ft) 50 19 70 55 26 #5605 57 70 208
internal Link Dist (ft) 686 1356 1990 2508
Turn Bay Length {f) 125 75 75 175
Base Capacity {vph) 209 231 196 336 214 1211 1038 216 1337
Starvation Cap Reductn 0 0 0 0 0 0 0 0 it
Spillback Cap Reductn §] O G 0 0 0 0 0 G
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019  0.08 031 035 007 052 010 028 0.23
Infersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBT and 6:3B7, Start of Green, Master intersection
Natural Cycle; 80
Control Type: Aciuated-Coordinated
# G95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum afier two cycles.
Splits and Phases: 1. Farmall Dr & VT 116
Lamoureux & Dickinson 2132011
PAZ010010024\synchro\2012 AM No Build.sy7 Page 1



Timing Plan: Defauit

1: Farmall Dr & VT 116 2012 AM Build
Ay 7 T AN T s M S

Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR S8BL S8BT SBR

Lane Configurations & # b T % # F % T

ideal Flow (vphp!) 1800 19060 1900 1900 1900 130G 18060 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 11 1 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 100 1.00 100 100 100 1.00

Frt 1.00 085 1.00 085 1.00 100 085 100 0099

Fit Protected 096 100 095 1.00 095 1.00 1.00 095 100

Satd. Flow {prot) 1789 1583 1770 1585 1711 1810 153+ 1711 1800

Fit Permitted .57 100 073 1.00 095 1.00 100 0895 1.00

Satd. Flow {perm} 1063 1583 1363 1585 1711 1810 1531 1711 1800

Volume (vph) 32 7 16 80 1 128 14 813 132 73 289 13

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 1.00

Adi. Flow (vph) 32 7 18 80 1 128 14 613 132 73 289 13

RTOR Reduction (vph) 0 0 14 0 113 0 0 0 29 0 1 0

Lane Group Flow {vph) 0 39 2 80 16 0 14 613 103 73 301 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Tum Type Perm Perm Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 2

Actuated Green, G (s) 7.2 7.2 7.2 7.2 1.3 403 403 6.3 453

Effective Green, g (s) 9.2 92 9.2 g2 33 423 423 83 473

Actuated g/C Ratio 042 012 0412 0412 004 053 053 010 0.59

Clearance Time (s) 6.0 8.0 6.0 6.0 50 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 122 182 157 182 71 9587 810 178 1064

v/s Ratio Prot 0.01 0.1 ¢0.34 c0.04 017

v/s Ratio Perm 0.04 000 0.08 0.07

v/c Ratio 032 001 051 009 020 0584 013 041 0.28

Uniform Delay, d1 325 314 333 316 371 134 95 338 8.0

Progression Factor 1.00 1.06 1.00 1.00 1.00 1.60 1.60 1.00 100

incremental Delay, d2 0.6 0.0 1.0 0.1 0.5 3.3 0.3 G.6 0.7

Delay (s) 331 314 342 317 376 16.8 8.8 341 8.7

Level of Service C C C C b B AN G A

Approach Delay {s) 32.8 327 15.8 13.6

Approach LOS C G B B

Intersection Summary

HCM Average Control Delay 18.5 HCM Lavel of Service B

HCM Volume to Capacity ratic 0.59

Actuated Cycle Length (s) 80.0 Sum of fost time () 202

Intersection Capacity Ulilization 61.0% ICU Level of Service B

Analysis Period (min) 60

¢ Criticat Lane Group

tamoureux & Dickinson 3/1/2011
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Timing Plan: Default

1: Farmall Dr & VT 116 2012 AM Build V 7
B T S BV

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT g10

Lane Configurations « i % T ® & F % T

Volume {vph) 32 7 16 80 1 4 813 132 73 289

Lane Group Flow {vph) 0 39 16 80 129 14 613 132 73 302

Turn Type Perm Perm Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 8 10

Permitted Phases 4 4 8 2

Detector Phases 4 4 4 8 8 5 2 2 1 8

Minimum initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split {s) 16.0 160 160 16.0 160 140 160 16.0 1408 160 17.0

Total Split (s) 16.0 160 16.0 160 180 140 33.0 330 140 330 170

Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 413% 21%

Yellow Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0

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

l.ead/iag lead lLag Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min None

vic Ratio 024 007 046 041 009 054 013 037 023

Control Delay 343 151 408 107 344 169 74 378 8.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 343 151 408 107 344 169 74 379 2.1

Queue Length 50th {ft) 18 0 37 0 7 173 14 34 32

Queue Length 95th (ft) 51 19 89 59 26 #5809 71 82 204

Internal Link Dist (ft) 656 1356 1990 2508

Turn Bay Length (ft} 75 75 175

Base Capacity (vph) 183 251 2056 347 214 1138 985 219 1328

Starvation Cap Reductn 0 0 0 0 Q 0 0 0 0

Spillback Cap Reductn 0 0 0 G 3 0 0 0 0

Storage Cap Reductn 0 0 0 it 0 0 0 0 0

Reduced vic Ratio 020 006 039 037 007 054 013 033 023

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 8G
Offset: § (0%), Referenced to phase 2:NBT and 6:3BT, Start of Green, Master intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# ©5th percentite volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.

Splits and Phases: 1 Farmall Dr & VT 116

Lamoureux & Dickinson 3/M1/2011
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Timing Plan: Default

1. Farmall Dr & VT 116 2012 AM Build
O T N N B S T B

Movement EBL EBT £BR WBL WBT WRBR NBL NBT NBR S8BL SBT SBER

Lane Configurations ey # 5 T % & 7 % B

Ideal Flow (vphpl) 1800 1800 1900 1900 1900 1900 1900 1800 190 1900 1900 1940

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Total Lost time {s) 4.0 490 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ut Factor 1.00 100 100 1.00 1.00 100 100 1.00 1.00

Frt 1.00 085 100 085 1.00 100 085 100 099

Fit Protected 096 100 095 1.00 095 100 100 085 +1.00

Satd. Fiow (prot) 1789 1583 1770 1585 1711 1810 1531 4711 1800

Fit Permitted .58 100 073 1.00 095 100 100 095 1.00

Satd. Flow (perm) 1096 1583 1363 1585 1711 1810 1531 1711 1800

Volume (vph) 32 7 16 84 1 130 14 611 138 78 287 13

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 1400 100 100

Adj. Flow {vph} 32 7 16 84 1 130 14 611 138 76 287 13

RTOR Reduction {vph) ] 0 14 0 113 0 0 4] 31 0 1 0

Lane Group Flow (vph) 0 39 2 84 18 0 14 611 107 76 299 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 2

Actuated Green, G (s) 8.2 82 8.2 8.2 1.3 392 392 64 443

Effective Green, g {s) 102 102 102 102 33 412 412 84 483

Actuated g/C Ratio 013 013 013 0.3 004 052 052 011 058

Clearance Time (s} 6.0 6.0 6.0 5.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0

Lane Grp Cap (vph) 140 202 174 202 71 932 788 180 1042

vis Ratio Prot 0.01 0.01 c0.34 c0.04 017

v/s Ratio Perm 0.04 0.00 c0.06 0.07

v/c Ratio 0.28 001 048 0.09 020 088 014 042 029

Uniform Delay, d1 318 305 324 308 371 142 101 335 85

Progression Factor 1.060 100 100 1.00 .00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.0 0.8 0.1 0.5 3.7 0.4 0.6 07

Delay (s) 320 305 332 308 376 179 105 341 9.2

Level of Service C C C C D B B C A

Approach Delay (s} 315 31.8 16.9 14.2

Approach LOS C c B B

Intersection Summary

HCM Average Control Delay 19.0 HCM Level of Service B

HCM Volume to Capacity ratio (.59

Actuated Cycle Length (s) 80.0 Sum of lost time () 202

intersection Capacity Utilization 61.1% iCU Level of Service B

Analysis Period (min) 60

¢ Critical Lane Group

Lamoureux & Dickinson 2/25/2011
Fage 1
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Timing Plan: Default

1 Farmali Dr & VT 116 2012 AM Build
N D A

Lane Group £EBL  EBT EBR WBL WBT NBL NBT NBR SBL S8BT 10

Lane Configurations & 7 " T H 4 i # t

Volume (vph) 3z 7 16 84 ( 14 611 138 76 287

Lane Group Flow {vph) 0 3G 16 84 131 14 611 138 76 300

Turn Type Perm Perm Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 6 10

Permitted Phases 4 4 8 2

Detector Phasas 4 4 4 8 8 5 2 2 1 6

Minimum initiai {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Spiit {s) 16.0 16.0 160 1468.0 16.0 140 180 180 140 180 170

Totai Split {s) 16.0 160 160 16.0 16.0 140 330 330 140 330 170

Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 41.3% 21%

Yellow Time {s) 4.0 4.0 4.0 4.0 4.0 4.6 4.0 4.0 4.0 4.0 4.0

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

Lead/Lag lead Lag Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min None

vic Ratio 024 007 048 041 009 057 015 (38 024

Control Delay 343 151 418 106 344 176 7.5 382 8.3

Queue Delay 0.0 0.0 0.6 0.0 0.0 G.0 0.0 0.0 0.0

Total Delay 343 151 418 108 344 1786 7.5 382 8.3

Queue Length 50th {ft) 18 0 39 0 7174 15 35 33

Queue Length 95th {ft) 51 19 92 80 26 #587 74 85 203

Internat Link Dist (ft) 586 1356 1990 2508

Turn Bay Length (ft} 75 75 175

Base Capacity (vph) 191 251 205 348 214 1068 930 220 1258

Starvation Cap Reducin 0 0 0 0 0 G G 0 0

Spillback Cap Reductn 0 0 0 0] 0 0 g 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 S

Reduced v/c Ratio 020 006 041 038 007 0657 015 035 024

Intersection Summary

Cycie Length: 80
Actuated Cycle Laength: 80

Offset: 0 {0%), Referenced to phase Z2:NBT and 6:5BT, Start of Green,

Naturat Cycle: 80

Conirot Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.

CQuueue shown is mapumurn after two cycles.

Splits and Phases:

1: Farmall Dr & VT 116

Master Intersection

Lamoureux & Dickinson

PAZ010\10024\synchro\386 tripsi2012 AM Build.sy?

212512011
Page 1
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1: Farmall Dr & VT 116

Timing Plan: Default
2017 AM No Build

A ey ¢ AN A S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations & # Hy # b & F *® s
Ideal Flow (vphpl) 1900 1900 190G 1800 1800 1200 1900 1900 1800 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 11 11 12 12
Total Lost time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 1.00 1.00
Frt 1.00 0.85 100 085 100 1006 085 1.00 099
Fif Protected 0.96 100 095 100 095 106 100 093 1.00
Satd. Fiow (prot) 1789 1583 1775 1583 1711 1810 1531 14711 1800
Fit Permitted 072 1.00 070 100 095 1.0 100 095 1.00
Satd. Flow (perm) 1344 1583 1304 1583 1711 18106 1831 1711 1800
Volume (vph} 33 7 16 60 1 118 14 636 101 61 298 13
Peak-hour factor, PHF  1.00 100 106 100 100 1.00 100 100 100 100 1006 1.00
Adj. Flow {vph) 33 7 16 50 1 118 14 636 101 61 29¢ 13
RTOR Reduction {vph) 0 G 14 0 a0 105 0 0 20 0 1 0
L.ane Group Flow {vph) 0 40 2 0 51 13 14 636 81 81 311 0
Heavy Vehicles {%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turm Type Perm Perm Perm Perm  Prot Perm  Prot
Protected Phases 4 8 5 2 1 8
Permitted Phases 4 4 8 8 2
Actuated Green, G {s) 6.8 6.8 3.8 6.8 1.3 423 423 47 457
Effective Green, g (s} 8.8 8.8 8.8 8.8 3.3 443 443 6.7 477
Actuated ¢/C Ratio 011 0.1 011 011 004 055 $55 0.08 060
Clearance Time (s) 8.0 6.0 6.0 6.0 8.0 6.0 6.0 6.0 6.0
Vehicle Extension {s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 148 174 143 174 71 1002 848 143 1073
v/s Ratio Prot 0.01 ¢0.35 c0.04 <017
v/s Ratio Perm 0.03 0.00 c0.05  0.01 0.05
vic Ratio 0.27 0.01 043 007 020 0683 010 043 0.29
Uniform Delay, di 327 317 332 318 371 123 8.4 348 7.9
Progression Factor 1.00  1.00 100 100 100 1060 100 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.7 0.1 0.5 3.1 0.2 0.7 8.7
Delay (s) 330 317 340 32C 378 154 86 356 8.6
Level of Service C C C C D B A D A
Approach Delay (s) 32.6 32.7 14.9 13.0
Approach LOS c C B B
Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length {s) 80.0 Sum of lost time {s) 242
Iniersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period {min) 80
¢ Critical Lane Group
Lamoureux & Dickinson 2/3/2011
PA2010V10024\synchro\2017 Al No Build.sy7 Page 1



Timing Plan: Default

1: Farmall Dr & VT 1186 2017 AM No Build
Ay ANt 2 M

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT w910

Lane Configurations & 7 o d % # F 'f‘g 8

Volume {vph) 33 7 16 60 1 118 14 836 101 81 289

Lane Group Flow (vph) 0 40 16 0 81 118 14 836 101 81 312

Turn Type Perm Perm Perm Parm  Prot Perm  Prot

Protected Phases 4 8 5 2 1 8 10

Permitted Phases 4 4 8 8 2

Detector Phases 4 4 4 8 8 8 5 2 2 1 6

Minimum initial {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0

Minimum Split {(s) 186.0 160 160 180 160 16.0 140 180 160 140 180 17.0

Total Split (s) 16.0 180 150 160 160 16.0 140 330 33.0 140 330 1790

Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 413% 21%

Yellow Time (s} 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

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

tead/lLag Lead Lag lag lLead Lag

Lead-Lag Optimize?

Recali Mode None None None None None None None C-Min C-Min None C-Min None

vic Ratio 024 0.08 038 040 009 053 010 033 023

Control Delay 34.4 152 320 108 344 157 74 374 8.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 344 152 380 168 344 157 74 374 8.0

Qusue Length 50th {ft) 18 0 28 0 7 172 10 29 31

Queue Length 95th (f) 52 19 71 56 26 #5619 59 72 212

Internal Link Dist (ft) 586 1356 1990 2508

Turn Bay Length (ft} 125 75 75 175

Base Capacity {vph) 208 231 196 338 214 1209 1038 216 1335

Starvation Cap Reducin 0 0 0 y 0 0 0 0 0]

Spillback Cap Reductn 0 0 0 0 O 0 0 0 0

Storage Cap Reducin 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.19 006 031 035 007 053 010 028 023

Intersection Summary
Cycle Length: 80
Actuated Cycie Length: 80
Offset: 0 {0%), Referenced to phase 2:NBT and 6:5BT, Start of Green, Masier Intersection
Natural Cycle: 80
Contro! Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Farmali Br & VT 116

Lamoureux & Dickinson 203/2011
PAZO1OVI0024\synchro\2017 AM No Build.sy? Page 1



Timing Pian: Default

1. Farmall Dr & VT 116 2017 AM Build
e TR 2 N S S

Movement EBL EBT EBR wBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations &g F % T ki & 7 ® S

Ideat Flow {vphpt) 1906 1960 1800 1900 1800 1800 1800 1800 1800 1800 A19G0 1900

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Total Lost time () 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0

L.ane Util. Factor 100 1.00 1060 1.00 1.00 100 100 1.00 1.00

Frt 1.00 085 1.00 085 1.00 100 085 1.00 099

Fit Protected 086 100 085 1.00 085 100 100 095 1.00

Satd. Flow (prot) 1789 1583 1770 1585 1711 1810 1531 1711 1800

Fit Permitted 0.58 100 073 100 095 100 100 ©£95 1.00

Satd. Flow {perm) 1084 1583 1362 1585 1711 1810 15631 1711 1800

Volume (vph) 33 7 16 81 1 130 14 624 134 74 294 13

Peak-hour factor, PHF 100 100 100 100 100 1080 100 100 100 100 100 1.00

Adj. Fiow (vph) 33 7 16 81 1 130 4 624 134 74 2084 13

RTOR Reduction {vph) 0 0 14 0 13 0 0 0 30 0 1 0

Lane Group Flow (vph} 0 40 2 81 18 0 14 624 104 74 306 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Perm Perm Perm Prot Perm Prot

Protected Phases 4 8 5 2 1 8

Permitted Phases 4 4 8 2

Aciuated Green, G {s) 8.2 8.2 8.2 8.2 1.3 393 393 6.3 443

Effective Green, g {s) 102 102 102 102 33 413 413 83 463

Actuated g/C Ratio 8013 013 013 013 004 052 052 010 058

Clearance Time {s) 6.0 6.0 6.0 6.0 8.0 6.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 138 202 174 202 71 934 790 178 1042

v/s Ratio Prot 0.01 0.01 €0.34 c004 017

v/s Ratio Perm 004 0.00 c0.08 0.07

v/c Ratio 029 001 047 009 020 067 013 042 029

Uniform Delay, d1 316 305 324 308 371 143 100 3386 8.5

Progression Factlor 1.00 1006 100 1.00 100 100 1.00 100 1.00

incremental Delay, d2 0.4 0.0 0.7 0.1 0.5 3.9 0.3 0.6 0.7

Delay (s) 320 305 331 309 37.6 181 104 342 9.3

Levei of Service Cc Cc C C D B B C A

Approach Delay (s} 316 317 17.2 141

Approach LOS C C B 2

intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length {s) 80.0 Sum of lost time (s) 20.2

intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Periog (min) 60

¢ Critical Lane Group

Lamoureux & Bickinson 37172011
Page 1
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1 Farmall Dr & VT 1186

Timing Plan: Default
2017 AM Build Vi

O T S N IR
Lane Group EBL EBT EBR WBL WBYT NBL NBT NBR SBL SBT 410
Lane Configurations 4 F * % % % F ¥ T
Votume (vph) 33 7 16 81 1 14 624 134 74 294
Lane Group Flow {vph) 0 40 16 81 131 14 624 134 74 307
Turm Typs Perm Perm Perm Prot Perm  Prot
Protected Phases 4 8 5 2 1 8 10
Permiited Phases 4 4 8 2z
Detector Phases 4 4 4 8 B 5 2 2 1 5
Minimum Initiat {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0
Minimum Split (s) 166 160 160 160 180 140 16.0 18.0 140 160 170
Total Spiit (s) 16.0 1606 16.0 160 160 140 33.0 330 140 330 17.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 41.3% 21%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 20 2.0 20 2.0 2.0 2.0 20 20 2.0 2.0
Leadilag lead Lag Lag Lead Lag
lead-Lag Optimize?
Recall Mode None None RNone None Nene None C-Min C-Min None C-Min None
vic Ratio 0.25 0.07 047 642 009 058 014 038 024
Control Delay 346 151 412 106 344 178 7.6 380 83
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 346 151 412 106 344 178 76 380 8.3
Queue Length 50th {ft) 18 0 38 0 7T 14 34 33
Queue Length 95th (ft) 52 19 89 60 26  #604 73 83 208
internal Link Dist (ft) £86 1356 1990 2508
Turn Bay Length {it) 75 75 175
Base Capacity {vph} 189 261 204 348 214 1070 930 220 1260
Starvation Cap Reductn 0 a 0 G 0 0 0 0 0
Spitiback Cap Reducin 0] 0 0 0] 0 G 0 0 0
Storage Cap Reductn 0 0 O 0] 0 g 0 0 0
Reduced v/c Ratio 021 066 040 038 0.07 058 014 034 024
intersection Summary
Cycle Length: 80
Aciuated Cycle Length: 80
Offset: 0 (0%), Referenced o phase 2:NBT and 6:3BT, Start of Grean, Master Intersection
Natural Cycle: 80
Cantrol Type: Actuated-Coordinated
# 95th percentile velume exceeds capacily, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 1 Farmall Dr& VT 116 _
§§° g1
Lamoureux & Dickinson 372011
PAROTVI0024\synchro\2017 AM Build.sy?
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Timing Plan: Default

1. Farmall Dr & VT 116 2017 AM Build
O T N N T T

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations & i L T % % ¥ ¥ T

ideal Flow (vphpl) 1800 1900 18860 1900 1500 1900 1800 1800 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 12 11 11 12 12

Totat Lost time {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ut Factor 106 100 1.00 1.00 1.60 100 100 1.00 1.00

Fri 106 085 100 085 1.00 100 085 1.006 0.99

Fit Protecied 096 100 095 1.00 085 1.00 100 085 1.00

Satd. Flow (prot) 1788 1883 1770 1585 1711 1810 1531 1711 1800

Fit Permitted 058 100 073 1.00 0985 1.00 100 085 1.00

Satd. Flow (perm) 1083 15683 1362 1585 1711 1810 1531 1711 1800

Volume {voh) 33 7 16 85 1 132 14 622 140 77 292 13

Peak-hour factor, PHF 100 100 100 100 100 100 1.00 100 100 1060 100 1.00

Adj. Flow {vph) 33 7 16 a5 1 132 14 622 140 77 292 13

RTOR Reduction {vph) 0 0 14 0 118 0 0 G 3 0 1 0

Lane Group Flow (vph) 0 40 2 85 18 0 14 622 109 77 304 0

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Turn Type Ferm Perm Perm Prot Perm  Prot

Protected Phases 4 8 5 2 1 8

Permitted Phases 4 4 8 2

Actuated Green, G (s) 8.3 8.3 8.3 8.3 13 381 381 6.4 4472

Effective Green, g {s) 103 103 163 103 33 411 414 8.4 462

Actuated g/C Ratio 0.13 013 013 013 0.64 051 0651 011 058

Clearance Time (s) 6.0 6.0 6.0 8.0 8.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {(vph) 136 204 175 204 71 930 787 180 1040

v/s Ratio Prot 0.01 0.01 c0.34 c0.05 0.17

v/s Ratio Perm 0.04 0.00 c0.08 0.07

vic Ratio 02¢ 001 0489 009 020 067 014 043 0.2

Uniform Delay, d1 315 304 324 307 371 144 102 335 8.6

Progression Factor 1.60 100 100 1.00 1.00 1.00 1060 1.00 100

Incremental Delay, d2 0.4 0.0 0.8 0.1 0.5 3.9 0.4 0.6 0.7

Delay {s) 318 304 332 308 376 183 105 341 9.3

Level of Service C C G C D B B c A

Approach Delay (s} 315 31.7 17.2 14.3

Approach LOS C Cc B B

Intersection Summary

HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Aciuated Cycle Length (s} 80.0 Sum of lost time (s) 20.2

Intersection Capacity Utilization 61.9% ICU Level of Service 8

Analysis Period {min) 80

¢ Critical Lane Group

Lamoureux & DBickinson 212512011

P:A2010V10024\synchro\386 trips\2017 AM Build sy7 Page 1



1: Farmall Dr & VT 116

Timing Plan: Default
2017 AM Build  “LTE

Aoy TN A

Lane Group EBL. BT EBR WBL WBT NBL NBT NBR SBL S8BT a10
Lane Configurations iy # k! Te # B F # B
Volume {vph} 33 7 16 85 1 14 622 140 77 282
Lane Group Flow (vph) O 40 16 85 133 14 622 140 77 306
Turn Type Perm Perm Perm Prot Perm  Prot
Protecied Phases 4 8 5 2 1 6 10
Permitted Phases 4 4 8 2
Detector Phases 4 4 4 8 8 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 16.00 180 16.0 180 16.0 140 180 16.0 140 1680 170
Total Split {s) 6.0 16.0 180 18.0 180 140 330 330 140 330 1790
Total Split {%) 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 41.3% 41.3% 17.5% 41.3% 21%
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
All-Red Time {(s) 2.0 2.0 2.0 2.0 2.0 20 2.0 20 2.0 2.0 2.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min C-Min None C-Min None
v/c Ratio 025 007 049 042 009 058 015 039 024
Control Delay 346 151 418 108 344 179 7.6 382 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Totai Delay 346 151 418 106 344 179 76 382 8.3
Queue Length 50th (f) 18 0 40 0 7 180 15 36 33
Queue Length 95th (ft) 52 19 93 860 26 #601 75 86 207
internal Link Dist (ft) 686 1356 1990 2508
Turn Bay Length (ft) 75 75 175
Base Capacity (vph) 188 251 204 350 214 1066 928 220 1257
Starvation Cap Reductn 0 0 0 0 0 G 0 0 0
Spillback Cap Reductn 0 0] 0 0 g 0 0 0 4]
Storage Cap Reductn 0 0 0 0 O 0 0 0 0
Reduced v/c Ratio 021 006 042 038 007 058 015 035 024
intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 {0%), Referenced to phase 2:NBT and 6§:8BT, Start of Green, Masier Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# 95bth percentile volume exceeds capacity, gueus may be longer,

Queue shown s maximum after two cycles.
Splits and Phases:  1: Farmall Dr & VT 116
Lamoureux & Dickinscn 21252011
PAZO1MV0024\synchro\386 trips\2017 AM Build.sy7 Fage 1



Hannaford - Hinesburg
Traffic Impact Assessment {(Updated)

Appendix E
VT Route 116 & Mechanicsville Rd
Capacity Analyses




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY 3STOP CONTROL SUMMARY

_Analyst: R. Dickinson
- gency/Co.:

pnate Performead: 2/02/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction:

Unitg: U. 5. Customary
Analysis Year:

Project ID: 10024
FEast/West Street:
North/South Street:

Hinegbury
2012 No Build

Mechanicsville R4
VT 116

Intersection Orientation: NS Study period (hrs):
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 |4 5 &
L T R | L T R
Volume 358 153 3 720
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 358 153 3 720
Percent Heavy Vehicles - - -- 2 -- -
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Bastbound
Movement 7 8 9 I 10 11 1
L T R | o T R
Volume i67 8
Peak Hour Facteor, PHF 1.00 1.00
Hourly Flow Rate, HFR 167 g8
Percent Heavy Vehicles 2 2
Percent Grade (%) -2 0
FPlared Approach: Bxists?/Storage No /
Lanesg 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SR Westbound Fastbound
Movement 1 4 7 8 9 | 10 il 12
Lane Config LT LR
v (vph) 3 175
C{m) (vph) 1054 252
v/cC 0.00 0.6%
5% gueue length 0.01 5.91
Control Delay 8.4 50.0+
Q8 2N ¥
“.. .pproach Delay 50.0+
Lpproach LGS ¥




HCS+: Unsignalized Intersections Release 5.5
TWO-WAY STOP CCNTROL SUMMARY
Analyst: R. Dickinson
‘gency/Co. :
date Performed: 2/02/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Units: U. S. Customary

Analysis Year:
Project ID: 10024
East/West Street:
North/South Street:

-
Wi

2012 Build ¥

Mechanicsville R4
VT lise

Intersection Orientation: NS Study period {hrs): 1.
Vehicle Volumes and Adjustments
Matdor Street: Approach Northbound Scuthbound
Movement 1 2 3 I 4 5 5
L T R | L T R
Volume 410 170 3 e
Peak-Houxr Factor, DPHE 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 410 170 3 778
Percent Heavy Vehicles -- - = 2 -- - -
Median Tvype/Storage Undivided /
RT Channelized?
Lanes 1 G : O i3
Configuration TR LT
Upstream Signaliv? No No
"Minor Street: Approach Westbound Zastbound
Movement 7 8 9 I 10 1l i2
L T R I L T R
Volume 167 8
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 167 3
Pexrcent Heavy Vehicles 2 2
Percent Grade (%) -2 0
Flared Apprcach: Exists?/Storage No / /
Lanes O 0
Configuration LR
Delay, Cueue Length, and Level of Service
Approach NB SB Westhound Eastbhound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LR |
v {(vph)} 3 175
C{m) {vph) 954 216
v/ 0.00 0.81
95% qgueue length 0.01 g8.92
Control Delay 8.6 BZ2.1
08 A ¥
. prroach Delay 82.1
Approach LOS o




HCS+: Unsignalized Intersecticns Release 5.5

TWO-WAY S5TOP CONTROL SUMMARY

Analyst: R. Dickinson
Agency/Co. :

Date Performed: 2/28/11

Analysis Time Period: PM DHV
Intersection:

Jurisdiction: Hinesburg

Units: U. $. Customary e
Analysis Year: 2012 Build Jit
Project ID: 10024

Bast/West Street: Mechanicsville Rd
North/South Streetb: VE 116
Intersection Orientabion: NS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 2 5 6
i T R | L T R

Volume 413 171 3 790

Peak-Hour Factor, PHP 1.00 1.00 1.00 1.00

Hourly Flow Rate, HFR 413 171 3 790

Percent Heavy Vehicles - - 2 - -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0] 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 l10 11 12

L T R | L T R

Volume 1567 8

Peak Hour Factor, PHF 1.00 1.00

Hourly Flow Rate, HFR 167 8

Percent Heavy Vehicles 2 2

Percent Grade (%) -2 0

Flared Approach: Exists?/Storage No / /

Lanes 0 ¢

Configuration LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbhound Eastbound
Movement 1 4 | 7 8 9 . 11 12
Lane Config LT | LR [

v {(vph) 3 175

C{m} (vph) 991 212

v/ 0.00 0.83

95% gueus length 0.01 9.41

Control Delay 8.6 88.3

LOS A E

Approach DRDelay 88.3

Approach LOS F




HCS+:

Unsignalized Intersections Relsase 5.5

TWO-WAY S5TOP CONTROL SUMMARY

Analyst:

gency/Co.

Date Performed:
Analyais Time Period:
Intersection:
Jurigsdiction:
Units: U. §.
Analysis Year:
Project ID: 10024
Fast /West Street:
North/South Street:

Customary

B. Dickinson

2/02/11
PM DHV

Hinesburg

2017 No Build

Mechanicsville Rd
VT 116

Intersection Orientation: NS Study perioed {(hrs): 1.
Vehicle Volumes and Adjusiments
Major Street: Apprecach Northbound Scouthbound
Movement 1 2 3 | 4 5 6
L T R oL T R
Volume 365 157 3 736
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 365 157 3 736
Percent Heavy Vehicles -~ - - 2 - - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
. Upstream Signal®? No No
‘Minor Street: Approach Westbound Eastbound
Movement 7 g 9 [ 10 11 12
L T R | L T R
Volume 171 9
Peak Hour Factoxr, PHF 1.00 1L.00
Hourly Flow Rate, HFR 171 9
Percent Heavy Vehicles 2 2
Percent Grade (%) -2 o
Flared Approach: FExists?/Storage No / /
Lanes 0 G
Configuration LR
Delay, Queue Length, and Level of Service
Approach NE 5B Westbound Eastbound
Movement 1 4 |7 8 g | 10 11 12
Lane Config LT | LR |
v {vph) 3 180
Clm) {vph) 1044 245
v/c 0.00 0.73
$5% gueue length 0.01 6.86
Control belay 8.5 57.4
OB A ¥
ppreach Delay 57.4
Approach LCS F




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

JAnalyst: R. Dickinson
‘gency/Co.
vate Performed: z2/02/11

Arnalysis Time Period: PM DHV
Intersection:

Jurisdiction: Hinesburg

Units: U. 8. Customary -

Analvsis Year: 2017 Build V!

Project ID: 10024

East/West Street: Mechanicsville R4

North/South Street: VT 116

Intersection Orientation: NS Study period {(hrs}): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Seuthbound

Movement 1 2 3 | 5 8
L T R | L T R

Volume 417 174 3 794

Peak-Hour Factor, PHE 1.00 1.480 1.00 1,00

Hourly FPlow Rate, HFR 417 174 3 724

Percent Heavy Vehlcles - -~ 2 - - -

Median Type/Stocrage Undivided /

RT Channelized?

Lanes 1 G 0 1

Configuration TR LT

Tpstream Signal? No No

Minor Street: Approach Westbound Eastbhound
Movement 7 8 9 | 10 11 12

i T R | L T R

Volume 171 9

Peak Hour Factor, PHF 1.00 1.00

Hourly Flow Rate, HFR 171 9

Percent Heavy Vehicles 2 2

Percent Grade (%) -2 O

Flared Approach: Exists?/Storage NO / /

Lanesg O 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach NEB SB Westbound Bastbound
Movemernt 1 4 | 7 8 g | 10 11 12
Lane Config LT | LR
v {vph) 3 180
C{m} (vph} 985 211
v/ 0.00 0.85
85% gueues length g.0% 10.42
Control Delay 8.7 98.8
05 A ¥
pproach Delay 28.8

Approach LOS ¥




HCS+ -

Unsignalizad Intersecticons Heleage 5.5

TWC-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. 8.
Analysis Year:
Project ID: 10024
FEast/West Street:
North/South Street:

Customary

R. Dickinson

2/28/11
PM DHV

Hinesburg

2017 Build LR

Mechanicegville R4
VT 116

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbhound

Movement 1 2 3 P4 5 &

L T R L T R

Volume 420 175 3 BO6
Peak-Hour Factor, PHF 1.00 1.060 1.00 1.00
Houriy Flow Rate, HFR 420G 175 3 806
Percent Heavy Vehicles -- -- 2 -~ - -
Median Type/Storage undivided /
RT Channelized?
Lanes 1 o 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Wegtbound Eastbound o

Movement 7 8 9 | 10 i1 12

L T R | L T R
Volume 171 Q
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 171 9
Percent Heavy Vehicles 2 2
Percent Grade (%) -2 0
IPlared Approach: Exists?/Storage No / /
Lanes 0 Y
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 L7 8 9 | 10 11 12
Lane Config LT LR
v {vph)} 3 180
C(m) {vph} 981 206
vic 0.00 0.87
95% queue length 0.01 11.17
Control Delay 8.7 109.9
LOS A F
Approach Delay 109.9
Approach LOS F




Hannaford - Hinesburg
Traffic impact Assessment (Updated)

Appendix F
VT Route 116 & Charlotte Rd
Capacity Analyses




Timing Plan: Default

2: Charlotte Rd & VT 116 2012 No Build
R U R R R

Movement EBL EBT EBR WwWBL WBT WBR NBL NBT NBR SBL SBT SBER

Lane Configurations % d ot sy E1N

ideal Flow (vphpl) 18600 1900 1900 1900 1900 1900 1800 1900 1800 1900 1700 1900

Lane Width 11 11 11 12 11 12 12 12 12 12 12 12

Grade (%) 8% -4% -2% 2%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Ut Factor 1.00 1.60 1.06 1.00 1.00

Frt 1.00 0.85 (.94 0.99 (.98

F#t Protected .95 1.00 .98 1.00 1.00

Satd. Flow {prot) 1659 1485 1725 1814 1583

Fit Permitted 0.95 1.00 0.98 0.82 1.00

Satd. Flow {parm) 1659 1485 1725 1480 1583

Volume {vph) 87 0 54 89 14 61 33 385 22 0 784 11

Peak-hour factor, PHF 100 100 100 100 100 100 100 1.00 1.00 100 1.00 1.00

Adj. Fiow (vph) 87 G 54 69 14 61 33 365 22 0 784 101

RTOR Reduction {vph) 0 0 49 0 24 0 0 1 0 0 3 0

Lane Group Flow {vph) 87 0 5 0 120 0 0 419 o 0 882 0

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%

Tum Type Prot custom  Split Perm Perm

Protecied Phases 4 8 8 2 8

Permitted Phases 4 2 6

Actuated Green, G (s} 7.5 7.6 8.2 70.2 70.2

Effective Green, g (s) 98 9.8 10.2 722 72.2

Actuated g/C Ratio 0.09 0.09 0.09 0.66 0.86

Clearance Time {s) 6.0 5.0 6.0 8.0 5.0

Vehicle Extension (s} 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 145 130 160 978 1039

vfs Ratio Prot c0.05 c0.07 ¢0.56

vis Ratio Perm 0.00 0.28

v/c Ratio 0.60 (1.04 0.75 0.43 0.85

Uniform Delay, d1 484 46.0 487 8.0 14.7

Progression Factor 1.00 1.00 1.60 1.00 0.79

Incrementat Delay, d2 4.8 0.0 17.8 14 856

Delay (s) 532 46.0 6584 10.4 20.2

Level of Service D D E B C

Approach Delay (s) 50.4 65.4 10.4 202

Approach LOS D E B C

Intersections Summary

HCM Average Control Delay 245 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 110.0 Sum of lost time {s) 18.0

Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 80

¢ Critical Lane Group

Ltamoureux & Dickinson 27512011

PA2010V 0024 synchrod2012 PM No Build.sy7 Page 2



2. Charlotte Rd & VT 116

Timing Plan: Defautt
2012 Ne Build

S T N
Lane Group EBL EBR WBT NBL NBT S8BT g10
Lane Configurations % i FA & ¥ 8
Volumea (vph) 87 54 14 33 35 T84
Lane Group Flow (vph) 87 54 144 0 420 885
Turn Type Protcustom Perm
Protected Phases 4 8 2 B 10
Permitted Phases 4 2
Detector Phases 4 4 8 2 2 B
Minimum initial {s) 40 40 40 40 40 40 40
Minimum Split (s) 16.0 160 140 160 180 16.0 140
Total Split (s} 16.0 160 140 680 660 66.0 140
Total Split (%) 14.5% 14.5% 12.7% 60.0% 60.0% 60.0% 13%
Yellow Time (s} 490 40 4.0 4.0 4.0 4.0 2.0
Al-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min C-Min None
v/c Ratio 054 028 078 0.54 0.80
Control Delay 601 163 731 138 184
Queue Delay 0.0 6.0 0.0 0.0 0.0
Total Delay 601 163 731 138 18.4
Queue Length 50th (ft) e 0 83 130 458
Queue Length 95th (ft) 125 46 #230 396 #1057
Internal Link Dist (ft} 318 1259 1990
Turn Bay Length {f) 50
Base Capacity (vph) 181 210 1886 774 1105
Starvation Cap Reducin 0 0 0 G 0
Spillback Cap Reducin 0 0 0 G 0
Storage Cap Reductin 0 0 0 it 0]
Reduced v/c Ratio 048 G266 077 054 0.80

intersection Summary

Cycle Length: 110
Actuated Cycle Length: 110

Offset: 42 (38%), Referenced to phase 2:NBTL and¢ 6:SBTL, Start of Green

Natural Cycle: 100
Control Type: Actuated-Coaordinated

# 95th percentile voiume exceeds capacity, quaue may be longer,

Quele shown is maximum after fwo cycles,

Splits and Phases:

2: Chariotte Rd & VT 116

Lamoureux & Dickinson

PA2016\10024 synchrot2012 PM No Build.sy7

21512611
Page 2



Timing Plan: Default

o pes

2. Charlotte Rd & VT 116 2012 Build ¥ ¢
O T N VA T

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR 8BL SBT SBR

Lane Configurations ® # s & &

ideal Flow (vphp!) 1800 1900 1900 1800 1800 190C 1900 1900 1900 1900 1700 1000

Lane Width 11 11 11 12 11 12 12 12 12 12 12 12

Grade (%) 6% -4% -2% 2%

Total Lost time (s} 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Fri 1.00 0.85 $.94 0.99 0.88

Fit Protecied .95 1.00 0.98 1.00 1.00

Satd. Flow (prot) 1659 1485 1725 1816 1581

Fit Permitted G.95 1.00 .98 .73 1.00

Satd. Fiow (perm) 1659 1485 1725 1332 1581

Volume {vph) 111 0 54 69 14 61 33 404 22 O 820 123

Peak-hour factor, PHF  1.00 100 100 1.00 100 100 1.00 100 100 108 1.00 1.00

Adj. Flow {vph) 111 0 54 59 14 61 33 404 22 0 820 123

RTOR Reduction (vph) 0 0 48 0 24 0 0 1 0 8] 4 0

Lane Group Flow (vph) 111 0 6 g 120 0 0 458 0 0 939 0

Heavy Vehicles (%) 2% D% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%

Turn Type Prot custom  Split Parm Perm

Protected Phases 4 3 8 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.3 9.3 7.9 68.8 68.8

Effective Green, g (s} 1.3 11.3 9.9 70.8 70.8

Actuatad g/C Ratio 0.10 0.10 0.09 0.64 0.64

Clearance Time (s) 5.0 6.0 8.0 §.0 6.0

Vehicle Extension {s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 170 153 155 857 1018

v/s Ratio Prot c0.07 c0.07 c(.59

vis Ratio Perm 0.00 0.34

v/c Ratio 0.65 0.04 0.78 0.53 092

Uniform Delay, d1 47.5 44 .4 49.0 10.6 17.2

Progression Factor 1.00 1.00 1.00 1.00 0.81

incremental Delay, d2 6.9 0.0 222 2.4 16.7

Delay (s) 54.4 445 71.1 13.0 306

Level of Service D B E B C

Approach Delay (s) 511 714 13.0 3086

Approach LOS D E B C

tntersection Summary

HCM Average Control Delay 313 HCM Level of Sarvice C

HCM Volume to Capacity ratic 0.87

Actuated Cycle Length {s) 110.0 Sum of lost time {s) 18.0

Intersection Capacity Utilization 78.2% ICU Leve! of Service 0

Analysis Period (min) 50

¢ Critical Lane Group

Lamoureux & Dickinson 217712011

FA2010M0024\synchro\2012 PM Build.sy7 Page 2



Timing Plan: Default

2: Charlotte Rd & VT 116 2012 Build T
O T N

Lane Group EBL EBR WBT NBL NBT S8BT 610

Lane Configurations % # & b s

Velume {vph) 111 54 14 33 404 820

Lane Group Flow {vph) 111 54 144 0 459 943

Turn Type Protcusiom Perm

Protected Phases 4 8 2 B 10

Permitted Phases 4 2

Detector Phases 4 4 8 2 2 8

Minimum [nitizl {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 16.0 16.0 140 160 150 18.0 140

Total Split {s) 160 160 140 660 660 660 140

Total Split (%) 14.5% 14.5% 12.7% 60.0% 60.0% 60.0% 13%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0

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

L.ead/Lag

Lead-Lag Optimize?

Recali Mode Mone None None C-Min C-Min C-Min None

vic Ratio 065 027 0.80 071 088

Control Delay g7.2 180 778 215 253

Queue Delay 0.0 0.0 G.0 0.0 0.0

Total Delay 67.2 180 776 215 253

Queue Length 50th (ft) 76 0 83 170 435

Queue Length 95th (ft) #176 46 #230 #579n#1155

Internal Link Dist {ft) 318 1559 1990

Turn Bay Length (ft) 50

Base Capacity (vph) 181 210 182 542 1066

Starvation Cap Reducin 0 0 D 0 0

Spiltback Cap Reducin 0 0 0 0 0

Sterage Cap Reductn 0 0 O 0 0

Reduced v/c Ratio 061 026 079 071 088

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 42 {38%), Referenced to phase 2:NBTL and 6:8BTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Gueue shown is maxaimum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signat.

Splits and Phases:  2: Charlotte Rd & VT 115

Lamoureux & Dickinson 2{712011
2010410024 \synchro\2012 PM Build.sy7 Page 2



Timing Plan: Default

2: Charlotte Rd & VT 116 2012 8uils LTE
S T N N A O Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S88R

Lane Configurations % # 5 s &

ideal Flow {vphpl) 1800 1900 1900 1900 19040 1900 1800 1800 1900 1600 1700 1900

tane Width th 11 1 12 11 12 12 12 12 12 12 i2

Grade (%) 5% -4% -2% 2%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.G0 1.00 1.00 1.00

Fri 1.00 0.85 0.24 0.99 0.98

Fit Protected 0.95 1.00 0.88 1.00 1.00

Satd. Flow {prot) 1659 1485 1725 18186 1580

Fit Permitted 0.95 1.00 0.28 0.71 1.00

Satd. Flow {perm) 1659 1485 1725 1303 1580

Volume {vph) 115 0 54 69 14 61 33 410 22 0 827 128

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 1.00

Adj. Flow (vph) 115 0 54 69 14 81 33 410 22 0 827 128

RTOR Reduction (vph) 0 0 47 0 24 0 0 1 0 it 4 0

Lane Group Flow (vph} 115 0 7 0 120 0 0 484 0 & 851 8]

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%

Turn Type Prot customn  Split Perm Perm

Protected Phases 4 8 8 2 6

Permitted Phases 4 2 8

Actuated Green, G (s) 94 94 7.9 68.7 88.7

Effective Green, g (s) 11.4 11.4 58 70.7 70.7

Actuated g/C Ratio 0.10 0.10 0.09 0.64 0.64

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 172 154 155 837 1016

vfs Ratio Prot c0.07 c0.07 c0.80

v/s Ratio Perm 0.00 0.36

v/c Ratio 0.67 0.05 0.78 0.55 0.54

Uniform Delay, di 47.5 44 .4 49.0 10.9 17.6

Progression Factor 1.00 1.00 1.00 1.00 0.81

incremental Deiay, d2 7.7 0.0 22.2 2.7 1.4

Delay (s) 55.2 44.5 711 13.8 33.8

Level of Service E D] E B C

Approach Delay (s) 51.7 711 13.6 338

Approach LOS D E B C

Intersection Summary

HCM Average Control Delay 332 HCM Level of Service C

HCM Volume to Capacity ratio 0.89

Actuated Cycie Length (s) 110.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period {min} 60

¢ Critical Lane Group

Lamoureux & Dickinson 212512011
FPA\2010V0024\synchro\386 tripsi2012 P Build sy7 Page 1



Timing Plan: Default

2. Charlotte Rd & VT 116 2012 Build T 7TE
S T U

Lane Group EBL EBR WBT NBL NBT SBT @10

Lane Configurations % # i ¥S s

Volume {vph} 115 h4 14 33 41 827

Lane Group Flow {vph) 115 54 144 0 465 855

Turn Type Protcustom Perm

Protected Phases 4 8 2 8 10

Permitted Phases 4 2

Detector Phases 4 4 8 2 2 8

Minimum Initial () 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Spiit (s) 16.0 160 140 160 16.0 16.0 140

Total Split {s) 16.0 160 140 668.0 66.0 66.0 14.0

Total Split (%) 14.5% 14.5% 12.7% B0.0% 60.0% 60.0% 13%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0

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

Lead/lag

Lead-Lag Optimize?

Regsll Mode None None None C-Min C-Min C-Min None

v/c Ratio 067 027 0.80 0.75 0.80

Controf Delay 68.6 17.0 785 240 287

Queue Delay 0.0 0.0 0.0 0.0 0.0

Totai Delay 68.6 17.0 785 24.0 287

Queue Length 50th () 79 1 83 182 442

Queus Length 96th {ft) #185 48  #230 #605m#1158

internal Link Dist (f) 318 1559 1990

Turn Bay Length (1) 50

Base Capacity {(vph) 181 208 181 518 1066

Starvation Cap Reducin 0 0 0 0 0

Spillhack Cap Reductn g o 0 8! 0

Storage Cap Reducin 0 0 0 0 0

Reduced v/c Ratic 084 026 0.80 0.75 0.80

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 42 (38%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 126
Confrol Type: Actuated-Coordinated
# O5th percentile volume exceeds capacity, quaue may be longer.
Queue shown is maximum after two cycles,
m Volume for 95ih percentile queus is metered by upstream signal.

Spiits and Phases:  2: Charlotte Rd & VT 116

Lamoursux & Dickinson 2125/2011
PAZG10V10024\synchrot\388 trips\2312 PM Build sy? Page 1



Timing Plan: Default

2: Charlotte Rd & VT 116 2017 No Build
O T T A SR S

Movement EBL EBT EBR WBL WBT WBR NBL. NBT NBR SBL S8BT 8BR

Lane Configurations # £ & e

ideal Flow (viphpl) 1800 1900 1900 190G 1200 190G 1900 1900 1900 1900 1700 1900

Lane Width 11 11 11 12 11 12 12 12 12 12 12 12

Grade (%) 5% -4% -2% 2%

Total Lost time (8) 4.0 4.0 4.0 4.0 4.0

L.ane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 (.94 (.99 .98

Fit Protected 0.95 1.00 .98 1.00 1.00

Satd. Flow {prot) 1659 1485 1725 1815 1583

Fit Permitted 0.95 1.00 0.98 0.80 1.00

Satd. Flow {perm) 1659 1485 1725 1452 1583

Volume (vph) 89 0 55 70 14 62 33 372 22 0 801 103

Peak-hour factor, PHF 100 100 100 100 400 100 100 100 100 1100 100 1.00

Adj. Fiow (vph) 89 0 55 70 14 62 33 372 22 0 801 103

RTOR Reduction (vph) 0 0 50 0 24 0 0 4 0 0 3 0

Lane Group Flow {vph) 89 0 5 o 122 0 0 426 0 0 901 0

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%

Turn Type Prot custom  Spilit Perm Perm

Protected Phases 4 8 8 2 5]

Permitied Phases 4 2 B

Actuated Green, G (s) 7.7 7.7 8.2 701 70.1

Effective Green, g {s) 9.7 9.7 10.2 72.1 721

Actuated ¢/C Ratio 0.09 0.09 0.09 0.66 0.66

Clearance Time {s) 6.0 6.0 6.0 5.0 6.0

Vehicle Exiension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap {vph) 146 131 160 952 1038

v/s Ratio Prot c0.05 c0.07 (.57

v/s Ratio Parm 0.00 0.29

v/c Ratio 0.61 0.04 0.76 0.45 0.87

Uniform Defay, d1 48.3 459 48.7 9.2 151

Progression Factor 1.00 1.00 1.00 1.00 0.79

Incremental Delay, d2 5.0 0.0 18.4 1.5 10.0

Delay (s} 53.3 45.9 67.1 10.8 220

Level of Service D D E B C

Approach Delay (s) 50.5 671 10.8 22.0

Approach LOS D) E B C

Intersection Summary

HCM Average Control Delay 256 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 110.0 Sum of lost time {s) 18.0

Intersection Capacity Utilization 75.9% ICU Level of Service D

Analysis Period {min) &0

¢ Critical Lane Group

Lamoureux & Dickinson 2152011

PAZO10VIO024\synchro\2017 PM No Build.sy? Page 2



Z2: Charlotte Rd & VT 116

Timing Plan: Default
2017 No Build

O T U
Lane Group EBL EBR O WBT NBL NBT S8BT 81D
Lane Configurations % ¥ FixS S e
Veilume {vph) 89 55 14 33 372 801
Lane Group Flow (vph) 89 55 148 0 427 904
Turn Type Protcustom Perm
Protected Phases 4 8 2 8 10
Permitted Phases 4 2
Detecior Phases 4 4 8 2 2 &
Minimum initial (s) 4.0 4.0 4.0 4.0 40 4.0 40
Minimum Split {s) 160 16.0 140 160 16.0 160 140
Total Split {s) 16.0 160 140 660 66.0 660 14.0
Total Split (%) 14.5% 14.5% 12.7% 60.0% 60.0% 66.0% 13%
Yeliow Time {s) 4.0 4.0 4.0 4.0 4.0 4.0 20
Ali-Red Time {s) 20 2.0 2.0 2.0 2.0 2.0 2.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Nene None None C-Min C-Min C-Min  None
vic Ratio 0.5 028 0.79 0.58 082
Control Delay 6085 161 7406 15.0 185
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 606 1681 746 15.0 19.5
Queue Length 50th () 60 0 24 138 465
Quieue Length 95th {f)y 127 47  #233 #473 #1094
internal Link Dist {ft) 318 1559 1890
Turn Bay Length (ft) 50
Base Capaciy {vph) 181 211 186 739 1104
Starvation Cap Reducin 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Siorage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 049 028 078 058 0.82

Intersection Summary

Cycie Length: 110
Actuated Cycle Length: 110

Offset: 42 (38%), Referenced {o phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 110
Control Type: Aciuated-Coordinated

# O5th percentile volume exceeds capacity, guete may be longer.

Queue shown is maximum after two cycles.,

2: Charlotte Rd & VT 116

Splits and Phases:

Lamoureux & Dickinson

PA2010110024\synchroi2017 PM No Build.sy7

21512011
Page 2



Timing Plan: Default

2: Charlotie Rd & VT 116 2017 Buid YT

Ay AN A S

Movement EBL EBT EBR WBL WBYT WBR NBL NBT NBR 8BL S8BT SBR
Lane Configurations F F178 i é
ideal Flow {vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1700 1800
Lane Width 11 11 11 12 11 12 12 12 12 12 12 12
Grade {%) 6% -4% -2% 2%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Ut Factor 1.00 1.00 1.00 1.00 1.00
Fri 1.00 0.85 0.94 0.99 0.98
Flt Protected 0.95 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1659 1485 1725 1816 1581
Fit Permitted 0.95 1.00 0.98 .71 1.00
Satd. Flow {perm) 1659 1485 1725 1291 1581
Volume (vph) 113 0 55 70 14 62 33 4N 22 0 837 125
Peak-hour factor, PHF ~ 1.00 100 100 100 100 1.00 100 100 1.00 100 1.00 100
Adj. Flow (vph) 113 0 55 70 14 62 33 4N 22 0 837 125
RTOR Reduction (vph} O 0 48 O 25 0 0 1 0 0 4 0
Lane Group Flow (vph) 113 0 7 0 121 0 0 485 0 6 958 0
Heavy Vehicles (%) 2% 3% 2% (1% 0% 0% 2% 5% 2% 2% 5% 2%
Furmn Type Prot custom  Split Perm Parm
Protected Phases 4 8 8 2 B
Permitted Phases 4 2 6

- Actuated Green, G (s) 9.3 9.3 7.9 68.8 £68.8
Effective Green, g (s) 11.3 1.3 9.9 70.8 70.8
Actuated g/C Ratio 0.10 0.10 0.09 0.64 0.64
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 170 153 155 831 1018
vis Ratio Prot ¢0.07 c0.07 c.61
v/s Ratio Perm 0.00 0.36
vic Ratio 0.68 0.04 0.78 0.56 0.94
Uiniform Delay, d1 47.5 445 49.0 10.9 17.7
Progression Factor 1.00 1.00 1.00 1.00 0.80
Incrementat Delay, d2 76 0.0 23.8 27 209
Delay (s) 55.2 445 72.8 13.86 35.1
Level of Service E D E B D
Approach Delay {(s) 51.7 728 13.8 351
Approach LOS D E B D
Intersection Summary
HCM Average Conirol Delay 341 HCM Level of Service C
HCM Volume to Capacity ratio (.89
Actuated Cycle Length (5) 116.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period {min) 60
¢ Crtical Lane Group
Lamoureux & Dickinson 20712011
PA2010\10624\synchro\2017 PM Build.sy? Page 2



Timing Plan: Default

2. Charlotte Rd & V1 116 2017 Build
O T
Lane Group FBL EBR WBT NBL NB SBT  e1t0
{ane Configurations ¥ F = & &
Volume {vph) 113 55 14 33 411 837
Lane Group Flow {vph) 113 55 148 0 466 962
Turm Type Protcustom Perm
Protected Phases 4 8 2 5 10
Permitted Phases 4 2
Detector Phases 4 4 8 2 2 8
Minimum Initiai {s) 4.0 4.0 4.0 4.0 4.0 4.0 40
Mintmum Split {s) 16.0 160 140 16.0 160 160 140
Total Split (s) 160 1680 140 66.0 660 6680 140
Total Split (%) 14.5% 14.5% 12.7% 60.0% 60.0% 60.0% 13%
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lead/l.ag
Lead-Lag Optimize?
Recall Mode None None None C-Min C-Min C-Min None
v/c Ratio g.66 027 081 077 090
Conirol Delay 67.8 163 795 255 275
Queue Delay 0.0 0.0 0.0 0.0 3.0
Total Delay 67.8 163 795 255 275
Queue Length 50th {ft) 78 1 84 187 449
Queue Length 95th {ft) #180 48 #233 #615m#1184
Internal Link Dist {ft) 318 1559 1890
Turn Bay tength {ft) 50
Base Capacity (vph) 181 210 181 604 1066
Starvation Cap Reducin 0 0 0 0 G
Spithack Cap Reductn #] 0 0 0 0
Storage Cap Reductn 0 0 G 0 0
Reduced v/c Ratio 062 026 0.81 077 090
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 42 (38%), Referenced fo phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queus may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  2: Charlotie Rd & VT 116
2. 7. i
e
Lamoureux & Dickinson 2712011
PA20101100240synchro\2017 PM Build.sy? Page 2
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Timing Plan: Default

g

2: Charlotte Rd & VT 116 2017 Build - LI
T N O 2

Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S8R

Lane Configurations " 7 ih als b

tdeal Flow {vphpl) 1800 1900 1900 1900 1200 1800 1900 1800 1900 1900 1700 1900

Lane Width 1 11 11 12 11 12 12 12 12 12 12 12

Grade (%) 6% 4% -2% 2%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util, Factor 1.00 1.00 1.06 1.00 1.00

Fri 1.00 0.85 0.94 0.98 0.98

Fit Protected 0.95 1.00 0.98 1.00 1.00

Satd. Flow {prot) 1659 1485 1725 1816 1580

Fit Permitted 0.95 1.60 0.98 0.69 1.00

Satd. Flow {perm) 16569 1485 1725 1260 1580

Volume (vph) 117 0 55 70 14 82 33 417 22 0 844 130

Peak-hour factor, PHF ~ 1.00 100 1060 1.00 1.00 100 108 1060 100 100 100 100

Adi. Fiow {vph) 117 0 55 70 14 62 33 417 22 0 844 130

RTOR Reduction (vph) 0 0 47 0 25 0 G 1 0 0 4 0

fane Group Flow (vph) 117 0 8 o 12 0 o 47 0 0 870 0

Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%

Turn Type Prot custom  Spiit Perm Perm

Protected Phases 4 8 8 2 6

Permitted Phases 4 2 5]

Actuated Green, G {s) 9.4 9.4 7.9 68.7 68.7

Effective Green, g (s} 1.4 11.4 2.9 70.7 70.7

Actuated g/C Ratio 0.10 G106 0.09 .64 0.64

Clearance Time (s) 8.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 154 155 810 1016

vis Ratio Prot c0.07 c0.07 c0.81

v/s Ratio Perm 0.01 0.37

vic Ratio .68 0.05 0.78 0.58 0.95

Uniform Belay, d1 47.5 44 4 48.0 11.2 18.2

Progression Factor 1.00 1.00 1.060 1.60 0.81

incremental Delay, d2 8.9 0.1 23.8 3.1 249

Delay (s) 56.4 445 72.8 14.3 396

Level of Service E D E B G

Approach Delay (s) 52.8 72.8 14.3 39.8

Approach LOS Y E B n

Intersection Summary

HCM Average Control Delay 36.8 HCM Level of Service D

HCM Volume to Capacity ratio .90

Actuated Cycle Length {s) 110.0 Sum of lost time (s) 18.0

Intersection Capacity Utdization 80.3% ICU Level of Service D

Analysis Period (min} 6¢

¢ Critical Lane Group

Lamoureux & Dickinson 21252011

PAZ2010V0024\synchro\386 trips\2017 PM Build sy7 Page 2



Timing Plan: Default

e

2: Charlotte Rd & VT 116 2017 Build 2750

O T N B
Lane Group EBL EBR WBT NBL NBT SBT g10
Lane Configurations # F 5 & &
Volume {vph) 117 55 14 33 417 844
Lane Group Flow (vph} 117 55 146 0 472 874
Turmn Type Protcustom Perm
Protected Phases 4 8 2 6 10
Permitted Phases 4 2
Detector Phases 4 4 8 2 2 6
Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 16.0 16.0 14.0 18.0 160 160 14.0
Total Split {s) 16,0 16.0 140 660 660 660 140
Total Split (%) 14.5% 14.5% 12.7% 60.0% 60.0% 60.0% 13%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0
Al-Red Time (s) 2.0 2.0 20 2.0 2.0 2.0 2.0
| ead/Lag
Lead-Lag Optimize?
Recall Mode None  None None C-Min C-Min C-Min None
vic Ratio 0.68 0.27 081 0.82 0.91
Control Delay 604 173 799 299 204
Queue Delay 0.0 0.0 0.0 0.0 8.0
Total Delay 69.4 1173 79.9 239 294
Queue Length 50th (ft) 80 2 84 202 457
Queue Length 95th (fty #189 49  #233 #542#1189
internal Link Dist (ft) 318 1558 1890
Turn Bay Length (f) 50
Base Capacity {vph) 181 208 181 578 1065
Starvation Cap Reductn 0 0 4] 0 0
Spillback Cap Reducin 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 065 026 081 0.82 0.9

intersection Summary
Cycle Length: 116
Actuated Cycle Length: 110
Offset: 42 (38%), Referenced to phase Z:NBTL and 6.SBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
# 9bth percentile volume exceeds capacity, quelue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Charlotte Rd & VT 116

Lamourgux & Dickinscn 2/25/2011
F2810V10024\synchro\386 trips\2017 PM Build sy7 Page 2



Hannaford - Hinesburg
Traffic Impact Assessment (Updated)

Appendix G
VT Route 116 & Silver St
Capacity Analyses




HCS+: Unsignalized Intersections Release 5.5
TWO-WAY STOFP CONTECL SUMMARY
Analyst: R. Dickinson
.gencvy/Co. :
Jate Performed: 2/03/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hineshurg
Units: U. S. Customary
Analysis Year: 2012 No Build
Project ID: 100624
Eagt/West Street: Silver St.
North/South Street: VT 136
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustwments
Ma‘jor Street: Approach Northbound Southbound
Movement 1 2 3 |4 5 6
L T R | L T R
Volume 15 213 418 374
Peak-Hour Factor, PHF 1.0C0 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 213 418 374
Percent Heavy Vehicles 0 - - - -- -~
Median Type/Storage Undivided /
RT Channelized? No
Lanes 0 1 1 i
Configuration LT T R
_Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 |10 11 12
L T R | L T R
Volume 218 &
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 218 &
Percent Heavy Vehicles 2 2
Percent Grade (%} o 4
Flared Approach: Exists?/Storage / No /
Lanes ¢ 0
Configuration LR
Delay, Queue Length, and Level of Service -
Approach NB SR Westhound Eastbound
Movement 1 4 b7 3 9 [ 10 11 12
Lane Config LT | [ LR
v {vph) 15 234
Cim) (vph) 838 366
v/e 0.02 0.61
95% gueue length $.0%8 4,458
Control Delay S.4 30.0
"G5 A D
pproach Delay 30.0
Approach LoS D




HCS+: Unsignalized Intersections Release 5.5
TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
{ gency/Co. :
“pate Performed: 2/03/11
Analysis Time Period: PM DHV
Intersgection:
Jurisdiction: Hinegbhuryg
Unite: U. 8. Customary \ b
Analysis Year: 2012 Build W1
Proiject ID: 10024
East/West Street: ilver St.
North/Scuth Street: VT 116
Intersection Orientation: NS tudy pericd {(hrsi: 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbhound Southbound
Movement 1 p 3 | 4 5 6
L T R | T R
Volume 15 239 442 38¢
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 239 442 386
Percent Heavy Vehicles 0 -- -- - -~
Median Type/Storage Undivided /
RT Channelized? No
Lanes 0 i 1 1
Configuration LT T R
Upstream Signai? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 |10 11 12
L T R PoL T R
Volume 231 7
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 231 7
Percent Heavy Vehicles 2 2
Percent Grade (%) 4 4
Flared Apprcach: Exists?/Storage / No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB 5B Westbound Easthound
Movement 1 4 7 8 9 | 10 11 1z
Lane Config LT | | LR
v {vph) 15 238
C{m} ({(vph! 812 339
v/ 0.02 0.70
95% gueue length 0.06 6.29
Control Delay 9.5 39.6
08 Fiy E
pproach Delay 39.6
Apprecach LOS B




HCS+: Unsignalized Intersections Release 5.8
- TWO-WAY STOP CONTROL SUMMARY
Analvyat: R. Dickinson
Agency/Co. :
Date Performed: 2/28/11
Analysgis Time Period: PM DHV

Intersection:
Jurisdiction: Hinesburg
Unitsg: U. 5. Customary
Analysis Year:

Project ID: 10024
Fast/West Street:
North/South Street:

i i 'l 4
2012 Build L&

Silver 5t.
VT 11i6

Intersection QOrientation: NS study pericd (hrg): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 |4 5 6

L iy R I L T R

Volume 15 243 447 388
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 243 447 388
Percent Heavy Vehicles 0 - - - -
Median Tvpe/Storage Undivided /
RT Channelized? No
Lanes 3 1 1 1
Configuration LT T R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 P10 11 12

L T R L T R
Volume 233 &
Peak Hour Factor, PHF 1.060 T.00
Hourly Flow Rate, HFR 233 &
Percent Heavy Vehicleg 2 2
Percent Grade (%) 0 4
Flared Approach: Exigts?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movenent 1 4 7 8 9 I 10 11 12
Lane Config LT | ! LR
v {(vph) 15 239
C{m}) {vph) 807 334
v/c 0.02 6.72
35% gueue length .06 6.62
Control Delay 9.5 41.6
LGS A E
Approach Delay 41.6
Approach LOS E




HOS+ .
TWO-WAY STOP CONTROL

Analyst: R. Dickinson
- gency/Co.:

vate Performed: 2/03/11
Analysis Time Period: PM DHV

Intersection:

Jurigdiction: Hinesburg
Units: U. 8. Customary

Analysis Year: 2017 No Build

Project ID: 10024

Eagt/West Strest: Silver St.
North/South Street: VT 116

Unsignalized Intersections Release 5.5

SUMMARY

Intersection Orientation: NS Study period (hre}: 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 lo4 5 &
L T R | L T R
Volume 15 216 425 380
Pegk-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 216 425 380
Percent Heavy Vehicles 8 - -~ -- - -
Median Type/Storage Undivided /
RT Channelized? No
Lanes O 1 1 i3
Configuration T T R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 P10 11 12
L T R L T R
vVolume 222 7
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 222 7
FPercent Heavy Vehicles 2 2
Percent Grade (%) 0 4
Flared Approcach: Exists?/Storags / No 7
Lanes 0 0
Configuration LR
PDelay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 b7 9 P10 11 1z
Lane Config LT | [ LR
v {vph) 15 229
Ci{m} (vph} 828 360
v/C 06.02 0.64
95% gueue length 0.08 4.88
Control Delay .4 32.¢0
.08 A B
- pprocach Delay 32.0
Approach LOS D




"Approach LGS

HCS+: Unsignalized Intersections Release 5.5
3 _THO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
Tgency/Co.
Jate Performed: 2/03/311
Analysis Time Peviod: PM DEV
Intersection:
Jurigdiction: Hinesburg
Unitsg: U. 8. Customary s
Analysis Year: 2017 Build ¥!
Project ID: 10024
East/West Street: Sgilver St.
North/South Street: VT 116
Intersection Orientaltion: NS Study pericod {(hrs}: 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
4 T R | L T R
Volume 15 242 449 382
Peak-Hour Facror, PHF 1..00 1.00 1.090 1.00
Hourly Flow Rate, HFR 15 242 4453 392
Percent Heavy Vehicles o -~ - -- - -
Median Type/Storags Undivided /
BT Channelized? No
Lanes 0 1 1 1
Configuration LT T R
Upstream Signalr No No
#inocr Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R I L T R
Volume 235 7
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 235 7
Percent Heavy Vehicles 2 2
Percent Grade (%) o 4
Flared Approcach: Exists?/Storage / No /
Laneg 0] 0]
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB 8B Westbound Ezstbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LT 3 | LR
v (vph) 15 242
C(m) {(vph) 803 134
v/ 0.02 Q.72
95% gueue length 0.08 5.87
Control Delavy 5.6 42.7
LG8 A E
pproach Delay 42.7




THO-WAY STOR CONTROL
Analyst: R. Dickinson
Agency/Co.:
Date Performed: 2/28/11
2nalysis Time Period: PM DHV
Intergsection:
Jurisdiction: Hinesburg
Units: U. §. Customary

gty
Analysis Year: 2017 Build LIE
Project ID: 10024
Rast/West Street:

North/South Street:

Silver S8t.
VT 116

Unsignalized Intersections Release

[N

SUMMARY

Intersection Orientatlion: NS Study period (hrs): 1.00
Vehlcle Volumes and Adjustments

Major Street: Approach Northbound Southkbound

Movement 1 2 3 P4 5 &

L T R I L T R

Volume i5 246 454 354
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 246 454 394
Percent Heavy Vehicles O -- -- - - - -
Median Type/Storags Undivided /
RT Channelized? No
L.anes o 1 1 1
Configuration LT T R
Upstream Signal? No No
Minor Street: Appreoach Westbound Eastbound

Movement 7 8 9 | 10 11 12

I T R | L T R
Volume 237 7
Peak Hour Factor, PEF 1.00 1.00
Hourly Flow Rate, HFR 237 7
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 4
Flared Approach: Exists?/Storage / No /
Lanesg 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbhound Eastbound
Movement 1 4 [ 8 g | 10 11 12
Lane Config LT | | LR
v {vph) i5 244
C{m} (vph) 798 329
v/C 0.02 0.74
5% gueue length 0.06 7.34
Control Delay 9.6 45,5
LGS A B
Approach Delay 45.5

Approach LOS

o
=




Hannaford - Hinesburg
Traffic impact Assessment (Updated)

Appendix H
Mechanicsville Rd & Commerce St
Capacity Analyses




ECS+: Unsignalized Intersections Release 5.5
TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
“gency/Co. :
sate Performed: 2/03/11
nalysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Units: U. 8. Customary
Analysis Year: 2012 No Build
Project ID:
East/West Street: Commerce St/Thorn Bush R4
North/South Strest: Mechanicsville Rd
Intersection COrientation: NS Study period (hrs): 1.00
vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 |4 5 6
L T R | L T R
Volume 15 139 5 1 148 63
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 15 1389 5 1 148 63
Percent Heavy Vehicles 2 -- -- 2 - -~
Median Type/Storags Undivided /
RT Channelized?
Lanes o i 0 0 1 Y
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 {10 11 12
L T R L T R
Voilume 14 259 & 100 14 18
Peak Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.0¢C
Hourly Flow Rate, HFR 14 29 & 100 14 18
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -2 0
Flared Approach: Exists?/Storage Mo / No
Lanes 0 L o 0 1 0
Configuration LTR LTR
L Delay, Queus Length, and Level of Service
Approach NB SB Wegtbound Eagtbound
Movement 1 4 o7 g 9 | 10 11
Lane Config LTR LTR | LTR | LTR
v {vph) 15 i 49 132
C{m} {vph) 1360 1438 598 583
v/cC .01 0.00 0.08 0.23
95% gqueue lenglth 0.03 0.00 0.27 G.87
Control Delay T 7.5 11.6 13.¢
7085 A A B B
pproach Delay i11.8 13.0

Approach LOS B B




HCE+:

Unsignalized Intersections Release 5.5

TWO-WAY 3TOP CONTROL SUMMARY

Analyst:

C gency/Co.

Jate Performed:
Znalysis Time Period:
Intergection:
Jurisdiction:
Units: U. 8.
Analysis Year:
Project ID:
Eagt/West Street:
North/South Street:

Customary

R. Dickinson

2/03/11
PM DHV

Hinesburg

JT

Commerce St/Thorn Bush R4
Mechanicsville Rd

2012 Build

Intersection Orientation: NS Study periocd {hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 I o4 5 6
L T R | T R
Volume 37 134 5 i 142 89
Peak-Hour Factor, PHF 1.00 1.00 1..00 1.060 1.00 1.00
Houxly ¥Flow Rate, HFR 37 134 5 1 142 B9
Percent Heavy Vehiclesg 2 - - - 2 - - -
Median Tvpe/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0] 1 ¢
Configuration LR LTR
Upstream Signal? No No
Minor Street: Approach Westhound Easgtbound
Movement 7 g 9 P10 11 12
L T R L T R
Volume 14 29 ) 120 i4 21
Peak Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 14 29 & 120 14 21
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -2 ¢
Flared Approach: Exisgts?/Storage No / No /
Lanes 0 1 O 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level ©f Service
Approach NB 5B Westbound Eastbound
Movement 1 4 I 7 8 S | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 37 1 49 155
C{m) (vph} 1337 1445 553 5389
v/c 0.03 0.00 0.09 0.29
95% gueue length 6.09 0.00 0.25 1.20
Control Delay 7.8 7.5 1z.1 14.4
08 A A B B
pproach Delay 12.1 14.4
Approach LOE B B




HCS+: Unsignalized Intersections Releass 5.5
TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
Agency/Co.:
Date Performed: 2/28/11
Analysig Time Period: PM DHV
Intersection:
Jurisdiction: Hinesbhurg
Unics: U. $§. Customary U
Analysis Year: 2012 Build (&
Project ID:
East /West Street: Commerce 8t/Thorn Bush Rd
North/Socuth Street: Mechanicsville R4E
Intersection COrientation: NS Study period {(hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 P4 5 6
L T R | L T R
Volume 41 133 5 1 141 g3
Peak-Hour Factor, PHF 1.00 1.00 1.C0 1.00 1.00 1.00
Hourly Flow Rate, HFR 41 133 5 1 141 93
Percent Heavy Vehicles 2 - - -- 2 - - -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 o 0 1 0
Ceonfiguration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 iz
L T R | L T R
Volume 14 29 & 125 14 24
Peak Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 14 25 6 125 14 24
Percent Heavy Vehicles 2 2 Z 2 2 2
Percent Grade (%) -2 0
Flared Approach: Exists?/Storage No / No /
Lanes Y 1 0 0 1 G
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB sB Westbound Eastbound
Movement 1 4 |7 8 9 P10 i1 12
Lane Config LTR LTR | LTR E LTR
v {vph) 41 1 49 163
Ci{m} (vph) 1333 1446 544 534
v/cC 0.03 0.00 0.09% 0.31
95% gueuve length g.10 0.00 0.30 1.31
Control Delay 7.8 7.5 12.3 14.7
LOS8 B A B B
Approach Delay 12.3 14.7
Approach LOS B B




HCS+:

Unisignalized Intersections Release 5.5

TWO-WAY 3TOP CONTROL

Analyst:

Thgency/Co.

Jate Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Unitg: U. 8.
Analvsls Year:
Project ID:
Bagt/West Street:
North/South Street:

Customary

R. bickinson

2/03/11
PM DHV

Hineshurg

2017 No Bulld

Commerce St/Thorn Bush Rd

Mechanicsville Rd

SUMMARY

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 ! 5 6
L T R I L T R
Volume 15 142 5 1 151 64
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 i.0¢
Hourly Flow Rate, HFR 15 142 5 1 151 64
Percent Heavy Vehicles 2 - - - 2 -- -=
Median Type/Storage Undivided
RT Channelized?
Lanes 0 1 0 G 1 0
Configuration LTR LTR
~ Upstream Signalv? No No
Jinor Street: Approach Westbound REastbound
Movement 7 8 9 | 10 11 12
L T R [ T R
Volume i4 29 & 102 14 19
Peak Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 14 29 ) 102 14 19
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%} -2 0
Flared Approach: Exigts?/Storage No No
Lanes 0 1 0 0 1 G
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Basthound
Movement 1 4 o7 8 9 P10 11
Lane Config LTR LTR | LTR | LTR
v {vph) 15 1 45 135
Clm} {vph) 1355 1435 554 579
v/ .01 0.00 0.08 Q.23
95% gueue length 0.03 Q.00 0.27 0.91
Contreol Delay A 7.5 11.6 13.1
nLOS A A B B
- pproach Delay 11.86 13.1
Approach LOS 8 B




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst: R. Dickinson
- gency/Co.

wate Performed: 2/03/11

Analysias Time Period: PM DHV

Intersection:

Jurisdiction: Hinesburg

Units: U. 8. Customary .

Analysis Year: 2017 Buiid 7

Project ID:

East/West Streetb: Commerce St/Thorn Bush Rd
North/South Street: Mechanicsville Rd
Intersection Orientation: NS Study pericd f{hrs;: 1.00

Vehicle Volumes and Adjustmants

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R

Volume 37 137 5 1 145 80
Peak-Hour Factor, PHFE 1.00 1.00 1.00 1.00 1.00 1.060
Hourly Flow Rate, HFR 37 137 5 1 145 S0
Percent Heavy Vehicles 2 - -- 2 - -
Median Type/Storage Undivided /

RT Channelized?

Lanes 0 1 O 0 1 0
Configuration LTR LTR
Upstream Signal? No No

Minor Street: Approach Westbound Eastbound

Movement 7 8 9 P10 11 12
L T R L T R

Volume 14 25 & 122 14 22
Peak Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.0¢
Hourly Flow Rate, HFR 14 29 6 12z 14 22
Percent Heavy Vehicles 2 2 2 2 2 Z
Percent Grade (%) -2 0

Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 G 1 0
Configuration LTR LTR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound EFastbound
Movement 1 4 P 8 2 | 10 11 12
Lane Config LTR LTR | LTR | LTR

v {vph) 37 1 49 158

Ci{m) (vgh) 1332 1441 547 534

v/ic 0.03 G.00 0.09 0.30

95% gueue length 0.08 ¢.00 0.29 1.25
Control Delay 7.8 7.5 12.2 14.6

08 A Fiy B B
pproach Delay 12.2 14.6

Appreoach LOS B B




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst: R. Dickinson
Agency/Co.:
Date Performed: 2/28/11

Analysis Time Period: PM DHV
Intersection:

Jurisdiction: Hinesburg

Units: U. S. Customary -

Analysis Year: 2017 Build ﬁL%E;

Project ID:

Easgt/West Street: Commerce St/Thorn Bush Rd

Worth/South Street: Mechanicsville R4

Intersection Orientation: NS Study period {(hrs): 1.00

Vehicle Volumes and Adijustmente

Major Street: Approach Northbhound Southbound

Movement 1 2 3 | 4 5 &

L T R | L T R

Volume 41 136 5 1 144 94
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 41 138 5 1 144 G4
Percent Heavy Vehicles 2 -- - - z -~ -
Median Tvpe/Storage Undivided /
RT Channelized?
Lanes o 1 0 o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Wegtbound Eastbound

Movement 7 8 9 [ 10 11 12

L T R I L T R

Volume 14 29 a 127 14 25
Peak Hour Factor, PHF 1.006 1.00 1.00 1.00 1.00 1.00C
Hourly Flow Rate, HFR 14 29 & 127 14 25
Parcent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -2 0
Flarad Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Delay, Queue Length, and Level of Service

Approach NB SB Westbhound Eastbound
Movement 1 4 |7 8 ] | 10 11 12
Lane Config LTR LTR | LTR | LTR

v {(vph) 41 1 49 166

C{m) <(vph) 1329 1442 539 530

v/ 0.03 0.00 0.0% 0.21

95% gueue length 0.1¢ 0.00 0.20 1.36
Control Delay 7.8 7.5 12.3 14.9

LOS A A B B
Approach Delay 12.3 14.9

Approach LOSB B B




Hannaford - Hinesburg
Traffic impact Assessment (Updated)

Appendix |
Commerce St & NBM/Hannaford
Capacity Analyses




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY s5P0P CONTROL SUMMARY

Analvyst: R. Dickinson
¢ hgency/Co. s
“ooate Performed: 2/03/11

Analvysig Time Period: PM DHV
Intersection:

Jurisdiction: Hinegburg

Units: U. 5. Customary

Analysis Year: 2012 No Ruild

Project ID: 10024

East/West Street: Commerce St

North/South Street: NEM/Hannaford

Intersection Orientation: BEW Study period (hrsy: 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 I 4 5 &
L T R | L T R
Volume 11e 25 8 94
Peak-~Hour Factor, PHF 1.00 1.00 1.Q0 1.00
Hourly Plow Rate, HFR 119 25 8 94
Percent Heavy Vehicles - - - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 G 0 1
Configuration TR LT
Upstream Signal? No No
dlinor Street: Approach Northbound Scuthbound
Movement 7 8 9 | 10 11 12
i T R | L T R
Volume 23 13
Peak Houyr Factor, PHF 1.00 1.60
Hourly Flow Rate, HFR 23 13
Percent Heavy Vehicles Z 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Nerthbound Southbound
Movement 1 4 L7 8 9 | 1o 11 12
Lane Config LT | LR [
v {vph) g 36
C{m} {vph) 1438 797
v/e 0.01 0.05
$55% gueue length 0.02 0.14
Control Delay 7.5 5.7
.OS A A
Pproach Delay 9.7

CApproach LOS A




HCS+

TWO-WAY

Analvst: R. Dickinson
" gency/Co.

Jate Performed: 2/03/11
Analysis Tiwme Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Units: U. 8. Customary

Analysis Year:
Project ID: 10024
East/West Street:
North/South Street:

Unsgignalized Intersections Release 5.5

STOP CONTROL SUMMARY

2012 Build

Commerce St
NBM/Eannaford

%

B
H

OB

Intersection Orientation: EW Study period (hrs): 1.
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Wegtbound
Movement 1 2 3 {4 5 6
L T R | L T R
Volume 119 147 56 94
Peak-Hour Factor, PHPE 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 118 147 56 94
Percent Heavy Vehicles -- -~ 2 -~ -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 Q 1
Configuration TR LT
_Upstream Signalv? No No
Minor Street: Approach Northbound Scuthbound
Movement 7 8 9 | 10 1z 12
L T R P T R
Volume i56 36
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 156 36
FPercent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 O
Configuration LR
Delay, Queue Length, and Level ¢f Service
Approach EB WE Northbound Southbound
Movemnent 1 4 | 7 8 e | 10 11 12
Lane Config LT LR i
v (vph) 56 192
C{m} (vph) 1298 618
v 0.04 0.31
$5% queue length 0.14 1.34
Control Delay 7. g 13.4
LGS A B
pproach Delay 13.4
Approach LOS B




HCS+: Unsignalized Intergections Releaszse 5.5
TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
Agency/Co. :
Date Performed: z2/28/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Unite: U. 8. Customary ) .
Analysis Year: 2012 Build “LTE
Prodect ID: 10024
BEagt/West Street: Commerce St
North/South Street: NBM/Hannaford
Intergection Orientatiocon: EW Study periced (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 119 166 54 54
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly ¥low Rate, HFR 119 166 64 g4
Percent Heavy Vehicles - - - - 2 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 6] O 1
Configuration TR LT
Upstream Signal? No No
Minor Streeb: Approach Northbound Southbound
Movement 7 8 S P10 11 1z
L T R L T R
Volume 181 44
Peak Houx Factoyr, PHF 1.00 1.00
Hourly Flow Rate, HFR 181 44
Percent Heavy Vehicles 2 2
Percent Grade (%} 0 0
Flared Approcach: Exists?/Storage No / /
Lanes 0 G
Configuration LR
Delay, Queue Length, and Level of Service
Approach EBR WB Northbound Southhound
Movement 1 4 |7 8 9 ) 11 12
Lane Config LT LR
v {vph) 54 225
Clm) {(vph) 1277 597
v/c 0.05 0.38
95% gueue length 0.16 1.80
Control Delay 8.0 14.7
LOS A B
Approach Delay 14.7
Approach LOS B




HCS+ .

Ungignalized Intersections Releage 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst: R. Dickinson
“gency/Co. :

Jate Performed: 2/03/11

Analysis Time Period: PM DHV

Intersection:

Jurisdiction: Hinesburg

Units: U. 8. Customary

Analysis Year: 2017 No Build

Project ID: 10024
East/West Street:
North/South Street:

Commerce St
NEM/Hannaford

Intersection Orientation: EW Study period (hrsg): 1.00
Vehicle Volumes and Adjustwments
Major Street: Approach Bastbound Westbound
Movement 1 2 3 4 5 &
L T R | L T R
Volume 122 26 8 95
Peak-~Hour Factor, PHF 1.00 1.00 1.006 1.00
Houriy Flow Rate, HFR 122 26 8 95
Percent Heavy Vehicles - -- 2 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 O 0 1
Configuration TR LT
Upstream Signal? No Ko
“wlinor Street: Approach Northbound Southbound
Movemant 7 8 9 I 10 11 1z
L T R I L T R
Volume 24 13
Peak Hour Factor, PHF 1.600 1.00
Hourly Flow Rate, HFE 24 13
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WEB Northbound Southbound
Movement 1 4 [ 7 8 9 |10 11
Lane Config LT LR I
v {vph) 8 37
Cim} (vph) 1434 792
v/ 0.01 0.05
95% gueue length 0.02 0.15
Control Delay 7.5 9.8
.08 A A
ppreoach Delay 5.8
Approach LOS A




HCS+: Unsignalized Intersections Release 5.5
TWC-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
T gency/Co.
sate DPerformed: 2/03/11
Analvysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Units: U. 3. Customary -
Analysis Year: 2017 Build Ej?
Project ID: 10024
East /West Street: Commerce St
North/South Street: NBM/Hannaford
Intersection Orientation: EW Study period (hrs): 1.
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Wegtbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 122 148 56 a5
Peak-Hour Factor, PHF 1.00 1.00 1.00 1..00
Hourly Flow Rate, HFR 122 148 56 95
Percent Heavy Vehicles - - 2 - - -
Median Type/Storage Undivided /
RT Channelized?
Lianes 1 0 O 1
Configuration TR LT
Upstream Signal? No No
“edinor Street: Approach Northbound Scuthbound
Movement 7 8 S I 10 11 12
L T R | L T R
Volume 157 36
Leak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 157 36
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exigts?/Storage No /
Lanes O o
Configuration LR
Delay, Cueune Length, and Level of Service
Approach EB WB Northbound Southbound
Movemernt 1 4 |7 8 9 | 10 11
Lane Config LT | LR |
v {vph) 56 193
Clm) {(vph) 1253 6513
v/ 0.04 0.31
95% gueue length 0.1l4 1.37
Control Delay 7.9 13.86
OS5 A B
poroach Delay i13.86
Approach LOS B




HCS+: Unsignalized Intersecticns Release 5.5
- TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
Agency/Co.
Date Performed: 2/28/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Units: U. 8. Customary i
Analysis VYear: 2017 Build LIE
Project ID: 10024
Bast/West Street: Commerce St
North/South Street: NBM/Hannaford
Intersection Orientation: EW tudy period {(hrs): 1.00
Vehicle Volumes and Adjustments
Major Strest: Approach Eastbound Westhound
Movenment 1 2 3 | 4 5 6
L T R | = T R
Volume 122 167 64 95
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 122 167 64 95
Percent Heavy Vehicles - - - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR T
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 P10 11 12
. T R L T R
Volume 18z 44
Peak Hour Factor, PHF 1.00 1.00
Hourliy Flow Rate, HFR 182 44
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Appreoach: Exists?/Storage No / /
Lanes 0 Y
Configuration LR
N Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 N 8 9 | 10 11 12
Lane Config LT | LR
v {vphj 64 226
C{m) {vph) 1273 593
v/ 0.05 0.38
95% gueuve length 0.16 1.83
Control Delay 8.0 14.8
LOg A B
Approach Delay 14.8
Approach LOS B




