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

PROJECT/TOWN:  Harmnsford / Hinesburg BY: R fHehinson
PROJECT #4024 CHECKED:
INTERSECTION: VT 116/ Shelburne Falls R/ OV B
COUNT DAY/DATE: PO O320/08
AMPM?: B
( 43)( 55) ( 138) KEY
ENTER DHV AR, FACTORS: [ 4431 3331 1i43] )] OBSERVEDR PEAK
DHY = 1000 { 45311 5431 4 145 HOUR VOLUME
BASE YEAR = : 4 37 hH ] 2012 BHY
FUT. YEAR = } 2017 DHV
C WY 181 193 # ® SEY[ 6014 61}
{ 835y [ 1391 1423 b 4 & Wry L iy 4§ 113}
(178 ) [ 1841 { 1873 ) & Wy 271 27}
A
A & A A
A ( 74y ( 21)( 22)
A [ 76} 0 2427 23]
NORTH { 78y b 61 23

TOTAL APPROACH VOLUMES:

YEAR

COUNT
2042
20%7

WEST  EAST NORTH SOUTH
( 555 ) ( 486 ) { 1007 ) { 1050 )
[ 5731 [ 5037 1041 ] [ 1085]
£0584 ) { 5111 {1059 | 1104}

PAZ0TVI0O2ZATRAFFIC gpw, 02/01/11



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

PROJECT/TOWN:  Hamnaford 7 Finesburg BY:
PROJECT #: 10024 CHECKED:
INTERSECTION: VT 16/ Fanmall Dr/ Comimerce St

R Dickinson

COUNT DAY/DATE: COMPOOG/AY/16
AMPMY PM

(7Y ( s37)( 75) KEY
ENTER DHV ADJ. FACTORS; i1 711 6161 [ 731% { }  OBSERVEDPEAK
DHYV = LU £ 7y et 14 HOUR VOLUME
BASE YEAR 2012 = 4967 i & LY [ 2012 DHV
FUT. YEAR 2017 = 998 {9 2017 DHV
3 316 3% A R ( )0 721 % 73
¢ 3 3t e 33 4 € 41 4] ¢ 4
( Il 17 ¢ 1} 3 © ( ) 931 { 951}
&
B & A #
A {230 30y 77)
B [ 211 0] 4]
NORTH [ 21¢ 2063 4 76
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT €200 ¢ 329) (1096 ) ( 1113 )
2012 Io20] [ 3193 1061 [ 10761
2017 200§ 32511 10801 | 1097}

PAZOTOVIGO2A T RAFFIC gpw, 02/01/11
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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC,
INTERSECTION TURNING MOVEMENT BHV CALCULATIONS

PROIECT/ TOWN:  Hanmmaford / Hineghurg BY: R Unshinson
PROJECT #: HIGE4 CHECKED:
INTERSECTION: V7T 1167 Mechanicsville Rl
COUNT DAY/DATE:  CCOMPO 06/4:3/10
AM/PM?: PM
( Y{ 6453 (3 KEY
ENTER DHV ADJ. FACTORS: { 011 6827 [ Il () OBSERVED PEAK
DHV = 1.600 { 01§ 698} 1 3} HOUR VOLUME
BASE YEAR 20472 = 1.63%8 i W b [ ] 2012 DHY
FUT, YEAR 2017 1482 {1 2017 DHV
( P 0] ¢ 0} A R ¢ #)1 &1 9
( S L I ¢ € ( sy 01 ¢ 0y
{ ¥ 014 G} b | % { 136 16571 § 169}
oy
A ® A A
A { YOO ()
A [ 01 [ 32011 1521
NORTH } 0y 3283 { 156}

TOTAL APPROACH VOLUMES:

YEAR WEST  EAST NORTH SOUTH
COUNT (03 ( 311 ( 959) ( 1248 )
2012 [ 03[ 3281 10647 [ 1320]
2017 {030 337 01038 { 1351}

PA2010VI002ZATRAFFIC gqpw, G2/G1/11



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

PROIECT / TOWN.  Huwnaford / Hinesbhurg

BY: R iMckingos

PROJECT #: 10024 CHECKED:
INTERSECTION: VT 116/ Churlotie Rd
COUNT DAY/DATE:  COMPG 0602716
AM/PM? PM
( 97)( 671y ( 83) KEY
ENTER DHV ADJ, FACTORS: [ 961[ 66]Ff 8311 ¢ 3 OBSERVEDPEAK
DHY = 1.000 [ 983 681} { 85} HOUR VOLUME
BASE YEAR 2012 = 0.993 @ N N [ ] 2012 DHV
FUT. YEAR 2017 = 101§ { )} 2017 DHV
( 83) 8711 84 # ® 530 591 ¢ 60}
( 3 0] 4} 4 & Ml Ml 14
( SIy[ 51§ 523 ¥ € G0 6971 1{ 70}
A
A & ) &
A ( 3Y( %) 2
A [ 333[ 34]{ 22]
NORT} {03314 34110 223
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT ( 278 ) ( 248 ) { 1330 ) { 1182 )
2012 {2761 [ 2471 { 1320] [ 1175]
2017 {281} f 2511 1 13491 | 1199 )

PAZOTOVICOZATRAFFIC. gpw, 02/04/11



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

PROJECT/TOWN:  Haupaford / Hineshurg BY: R Dichisson

PROJECT #: CHECKED:
INTERSECTION:
COUNT DAY/DATE:  COMPO 05727409
AM/PM?:  PM
331y { 37 ¢ ) KEY
ENTER DHY ADJ, FACTORS: r 35817 4011 031 ()  OBSERVEDPEAK
DHV = 1600 { 3641 1 40811 0} HOUR VOLUME
BASEYEAR 2512 = 1.0%2 ¢ ¥ ) [ ] 2012 DHV
FUT. YEAR 2017 = 1.01 I} 2017 DHV
( 188 y§ 2031 { 207} A S ( y[L 811 0
( Y 074 0} 4 & ( 3 61 63
{ 6 ) 6] 14 74 b e { i 611 03
ey
3 ® 03 A
A (WY s )
P i 1530 Wil 0}
NORTH 15y L 20031 0}
TOTAL APPROACH VOLUMES:
YEAR WEST  FAST NORTH SOUTH
COUNT ( 539 ) ( 0y {1072) ( §573)
2012 {58210 03[ 11391 619
2017 £ 05931 {0l 179 630}

PAZGTOVI 002 T RAFFIC .gpw, 02/01/11
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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT/TOWN:  Hamnaford  Hineshwrg BY: R Ixclinsen
PROIJECT #: 304 CHECKED:
INTERSECTION: Mechunicsville Rd/Comnerce St
COUNT DAY/DATE: COMPO GGG
AM/PM?:  PM
( S7TYy { 147)( ) KEY
ENTER DHV ADJ FACTORS: [ 381 148711 01g () OBSERVED PEAK
DHV = 1N { 393 { 151} 4 g} HOUR VOLUME
BASE YEAR 2012 = 1.4 %4 & 3 [ 1 2012 DHY
FUT. YEAR 2017 = 1038 Lo 2017 bHV
( 94)[ 951 { 97} A ® ( 31 41 4 41
( 71l 714 7] > &  B3)y[0 1B31{ i3]
{ )Y 181 { 19} o 4 C 231 121§ 12}
A
A R As &
A C15) (Y 4)
o {1510 1397 4]
NORTH 15y 4 1423 ¢ 4}
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT ( 204 )y ( 40 ) ( 440y ( 334)
2012 [ 2067 401 [ 4441 3363
2017 {210y 1 46 ) {4537 {0 343

FAZ0 10V G0RNTRAFFIC gpw, 02701711
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LAMOUREUX & DICKINSON CONSULTING ENGINEERS, INC.
INTERSECTION TURNING MOVEMENT DHY CALCULATIONS

PROJECT / TOWN:  Hansalord / Hinosbarg BY: R Dickinson
PROJECT # 10024 CHECKED:
INFERSECTION: V7T 116/ Shelburne Falls Rd 7 CVU Rd
COUNT DAY/DATE: COMPO 0520:/0%
AM/PMY:  AM
22y { 188 )Y ( %2 KEY
ENTER BHY ADJ. FACTORS: [ 301§ v791{ 81 ( } OBSERVED PEAK
DHV = 000 ¢3¢ 183} { B9} HOUR VOLUME
BASE YEAR 2012 = 0952 i ¥ ] [ 1 2012 DHV
FUT.YEAR 2017 = 0.971 {1} 2017 DHY
¢ 300 297 4{ 29) A R ( 202)] 19271 { 196}
( W5 Y[ 1861 { 189} 4 & { 17230 1641 1 167}
( 66)Y[ 6311 64) » & ( &) 4] { 42}
(3
A & 6y
A ( 135y ( s48)Y {17
A [ 1291 [ 52211 16 1
NORTH {131} { 3323 ¢ 17 }
TOTAL APPROACH VOLUMES:
YEAR WEST  EAST NORTH SOUTH
COUNT (6303 ( 721) (1092 { 997 )
2012 [ 6011 [ 6871 [ 10403 [ 950
2017 LOGIL YL 700 4 1060 § 969 )

2010100240 TRAFFIC qpw, 02/03/11



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

PROJECT /! TOWN:  Hunnaford / g BY: R Dickinson
PROJECT #: 1024 CHECKED:
INTERSECTION: V7T 1167 Farosall Dr 7 Comaneres %
COUNT DAY/DATE: (COMPO 667332/10
AM/MPM?.  Ax
{ 43 { 294 ) ( 56) KEY
ENTER DHY ADJ. FACTGRS: [ 47110 2851 541 {1 OBSERVED PEAK
DHV = 1.600 { 4§ 29011 55} HOUR VOLUME
BASEYEAR 2012 = 0968 4 ¥ ] ] 2012 DHV
FUT. YEAR 2017 = (086 H 2017 DHV
{ 193 187 { 19 } A ® ( #W5)H 1 102]{ 14 )
(I | 611 6} > €  u3i 014 0]
¢ W)l 1wl 4{ 1o} o L4 (G N 914 60}
#
s ® A A
P { YL 617 ) {12 )
4 [ 510 59710 991
NORTH { 5y { 6083 { 101}
TOTAL APPROACH VOLUMES:
YEAR WEST EAST NORTH S5S0OUTH
COUNT {44 ) ( 330 ) (1095 ) { 1089 )
2012 P43 1 320114 10607 [ 10557
2017 {44 { 3263} { 1080} { 1074 )

PA2010VI0024YTRAFFIC gpw, 02/03/11



Hannaford - Hinesburg
Traffic Impact Assessment

Appendix B
Project Trip Generation

& Distribution Calculations
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Ko LR

Supermarket @

(850)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Fioor Area
On a; Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Betweean 4 and 6 p.m.

Number of Studies: 40
- Average 1000 Sq. Feet GFA: 59 ,
Directional Distribution: 51% entering, 49% exiting

Trip Generatlon per 1000 Sq. Feet Gross Floor Area

Average Rale Range of Rales Standard Deviation

10.50 515 - 2029 4.97

Data Plot and Equation

0B0* 367183 = 386 vieht (147 i, (89 our)

TR

1,300
1,200
1,100
1,000 7
900
800
700 -
800

500 7]

T = Avarage Vehicle Trip Ends

400

3006

200 -

i0 20 30 40 50 60 70 80 a0 108 110 120 j3c

X = 1000 Sq. Feet Groas Floor Area

X Actuai Data Points Fitted Curve T Average Hate

%= 36125

Fitted Curve Equation: Ln(T)=0.61La(X)+395 7= 148 yTe/hR S\H =052 PENONE

LIE AVE

RATE

Trip Generation, 8th Edition 1576 Institute of Transportation Engineers

2-17°1
Ry
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Supermarket
(850)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Number of Studies: 5
Average 1000 Sqg. Feet GFA: 30
Directional Distribution: 61% entering, 39% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate Range of Rates Standard Deviation
3.59 100 - 7.78 3.18
3.59x 36783 xsy < 132 vieua (¥l i, 5lour)
Data Plot and Equation Caution - Use Carefully - Smaii Sample Size
200 ,
| . . . . . . : . . X
o o T S S o D B o
O T RIS ST
170_. ....... ....... ....... ....... ....... ....... ....... .......
S e RTINS
N §50 4 - e L b T S b L
- 1 . . ' . . . . . . .
f ot . ' f . B . . . ' .
5 T .. U e S . Ll L C e
k= 1 . : . ; . . . . . :
F 18O A o Coo A AR A T S
& | : : : : : : : f : :
£ L o S L T Co S o e
= j : : X : : : ; : it T
© 110““""': """" A R T Fornresdee o ,""'/"'_',;;_'"*"", """" enrm
=] | ; : t : : DT ; ;
e o co T At CRTr e
= 4 . . . . =TT . . . . .
‘E 90__._.",,,3,,,A,.i,’._.';_‘__;:,.,-r,’,,‘i ....... _______ S ....... ,,,,,,, S
- 1 T : ; ; ; t ; ‘ :
L ot ST Cooo o ool T o R ST
70_"""'5 AAAAAAA ....... ’ ....... ' ....... ,‘ ....... AAAAAAA : ....... ....... A, .....
O DT PPN SRS
R S EEEIE SR ST IR
G0
T e e s S
22 23 24 25 26 27 28 29 30 a1 32 33
X = 1000 Sq. Feet Gross Floor Area
X AcmalDataPoints s Average Rate
Fitied Curve Equation: Not given RE o eee

Trip Generation, 8th Edition 1575 institute of Transporiation Engineers
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Hannaford - Hinesburg
Traffic impact Assessment

Appendix C
VT Route 116 & CVU Rd
Capacity Analyses




2017 No-Build

1: Shelburme Fails Rd & VT 116

PA2010110024%rafrpt june 201 T\synchro\2017 PM No-Build.sy7

O T S N B S B
Movernent EBL  EBT EBR wWBL WBT WBR NBL NBT N33R SBL SBT SBR
Lane Configurations &k & TS i
ldeal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 18060 1¢00 1900 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 0.92 0.96 0.99 0.99
FIt Protected 1.00 0.99 0.29 0.99
Satd. Flow {prot) 1698 1794 1787 1781
it Permitted 0.98 0.85 0.71 0.85
Satd. Flow (perm) 1634 1535 1294 1527
Volume (vph) 39 148 239 27 117 61 112 246 23 145 523 83
Peak-hour factor, PHF 100 100 100 100 100 100 1.00 100 100 1.00 106 100
Adj. Flow (vph) 39 148 239 27 147 81 112 246 23 145 523 83
RTOR Reduction (vph) 0 80 0 0 26 0 0 4 0 0 7 0
Lane Group Fiow (vph) 0 344 0 0 178 0 o 377 0 0 744 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Perm Perm Perm FPerm
Protected Phases 4 8 2 8
Permitted Phases 4 8 2 5]
Actuated Green, G (s) 13.7 13.7 34.3 34.3
Effective Green, g {s) 15.7 16.7 38.3 38.3
Actuated g/C Ratio (.26 $5.26 0.80 0.60
Clearance Time (s) 8.0 6.0 6.0 8.0
Vehicle Extension (s} 2.0 2.0 2.0 2.0
Lane Grp Cap {vph) 428 402 783 924
v/s Ratic Prot
vis Ratio Perm c0.21 012 0.29 c(.49
v/c Ratio 0.80 0.45 0.48 0.81
Uniform Delay, d1 20.7 18.5 6.6 9.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.3 21 7.8
Delay (s) 31.5 18.8 8.7 17.0
Level of Service C B A B
Approach Delay (s} 315 18.8 8.7 17.0
Approach LOS C B A B
intersection Summary
HCM Average Centrof Delay 18.9 HCM t.evel of Service B
HCM Volume to Capacity ratio 0.81
Aciuated Cycele Length (s) 80.0 Sum of lost time (s) 3.0
Intersection Capacity Utilization 84.4% {CU Leved of Service E
Analysis Period (min) 60
¢ Critical Lane Group
Lamoureux & Dickinson 8/27/2011

R. Dickinson

Page 1



2017 No-Build

1: Shelburne Falls Rd & VT 116 PA2010V10024\rafrpt june 201 T\synchro\2017 PM No-Build.sy7
T 2 N B
L.ane Sroup EBL EBT WBL WBT NBL NBT SBL S8BT
Lane Configurations & & Firs i
Volume (vph) 39 148 27 117 112 248 145 523
L.ane Group Flow (vph) 0 424 0 205 0 381 0 751
Turn Type Ferm Ferm Perm Perm
Protected Phases 4 8 2 8
Permitted Phases 4 8 2 B
Detector Phases 4 4 8 ] 2 2 5 5]
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s} 21.0 210 210 210 210 210 210 21.0
Total Split (s) 21.0 210 210 210 390 3%0 380 3%0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 65.0% 65.0% 65.0% 65.0%
Yeliov: 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
Leadfiag
Lead-Lag Cptimize?
Recal: Mode Neone None None None C-Min C-Min C-Min C-Min
vic Ratio 0.84 0.46 0.49 0.80
Contral Delay 341 187 9.6 19.0
Queus Delay 0.0 0.0 0.0 0.0
Total Delay 34.1 18.7 9.6 19.0
Queu= Length 50th (ft) 104 49 89 188
Queus Length 95th {ft) #296 118 160 #507
Internal Link Dist {ft) 877 742 2508 498
Turn B3ay Length (ft)
Base Capacity {(vph) 540 475 783 936
Starvation Cap Reductn it 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/ic Ratio 06.79 0.43 .49 0.80

Intersaction Summary

Cycle Length: 80

Actuaied Cycle Length: 60
Offsei: 0 (0%), Referenced to phase 2:NBTL and 6:3BTL., Start of Gresn

Natural Cycle: 60

Coniral Type: Actuated-Coaordinated
# 9ith percentile volume exceeds capacity, queue may be longsr.
Queue shown is maximum after two cycles.

Splits and Phases:

1: Shelbume Falls Rd & VT 116

“1

Lamao:reux & Dickinson

R. Dickinson



2017 Build

1: Shelburne Falls Rd & VT 116

PA2010V10024 rafrpt june 201 fisynchro\2017 PM Build.sy7

G N R S T
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR S8BL SBT SBR
Lane Configurations & s s i
ideal Flow {vphpl) 1900 1904 1800 1800 1800 1900 1900 14900 1900 1800 1900 1800
Grade (%) 2% 2% 0% 0%
Total Lest time (g) 4.9 4.0 4.0 4.0
Lane Uill. Factor 1.00 1.00 1.00 1.00
Fri 0.92 0.96 0.99 0.98
Fit Protected 1.00 (.99 0.28 0.99
Satd. Flow {prof) 1694 1794 1786 1781
Fit Permitied 0.6 .85 0.68 0.85
Satd. Flow {perm) 1633 1540 1252 1524
Volume {vph) 39 148 249 26 117 §1 123 239 22 145 518 83
Pesk-hour factor, PHF 100 100 1.00 1.00 +00 1.00 100 1060 100 4.0 100 1.00
Adj. Flow {vph) 39 146 249 28 117 51 123 239 22 145 518 83
RTOR Reduction {(vph} 0 83 0 0 27 0 0 4 0 0 7 0
L.ane Group Flow (vph) 0 351 0 g 177 0 0 380 0 0 739 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Turn Type Perm Perm Perm Paerm
Protected Phases 4 8 2 B
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.8 13.8 342 34.2
Effective Green, g {s) 15.8 158 36.2 36.2
Actuated g/C Ratio 0.28 0.26 0.60 0.60
Clearance Time (s) 8.0 6.0 6.0 6.0
Vehicle Extension {s) 2.0 20 20 2.0
Lane Grp Cap {(vph) 430 406 755 919
v/s Ratio Prot
v/s Ratio Perm ¢0.21% 012 0.30 c0.48
v/c Ratin 0.82 .44 0.50 0.80
Uniform Delay, d1 207 18.4 8.8 9.2
Frogression Factor 1.00 1.00 1.00 1.00
incremental Delay, d2 11.8 0.3 2.4 7.9
Delay (s) 32.5 18.7 9.2 17.0
Level of Service C 2 A B
Approach Delay {s} 325 18.7 9.2 17.0
Approach LOS C B A B
intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length {s) £60.0 Sum of lost time {s) 8.0
Intersection Capacity Utilization 83.9% ICU Lavel of Service E
Analysis Period (min) 60
¢ Critical Lane Group
Lamoureux & Dickinson 6/27/2011

R. Dickinson

Page 1



2017 Build

1: Shelbume Falls Rd & VT 118 PA2010VB024\rafrpt june 201 1isynchro\z 117 PR Build.sy7
O T 2 N BRI
Lane Group EBL  E3T WBL WBT NBL NBT S8BL S8BT
l.ane Configurations o) F s Fus
Volume (vph) 38 46 26 117 123 238 145 518
Lane Group Flow {vph} O 434 0 204 0 384 0 746
Tum Type Perm Perm Perm Perm
Protected Phases 4 8 2 5
Permitted Phases 4 -8 2 5
Detector Phases 4 4 8 8 2 2 6 6
Minimum Initial (s) 4.0 1.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 210 230 210 210 216 210 210 21.0
Total Spiit (s) 210 210 210 210 390 3980 390 390
Total Split (%) 35.0% 35.)% 35.0% 35.0% 65.0% 85.0% 65.0% 65.0%
Yellow Time (s) 4.0 1.0 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
Lsad/Lag
Lead-Lag Optimize?
Recail Mode None WNone None None C-Min C-Min C-Min C-Min
vic Ratio G 85 0.46 0.51 0.80
Control Delay 35.0 18.4 10.1 18.8
Queue Delay 2.0 0.0 0.0 0.0
Total Delay 35.0 18.4 10.1 18.8
Queue Length b0th (ft) 08 48 71 186
Queue Length 95t (i) #.03 117 168 #503
Internal Link Dist {ft) €77 742 2508 498
Turn Bay Length (ft)
Base Capacity (vph) L44 477 754 933
Starvation Cap Reductn 0 0 0 0}
Spillback Cap Reductn O 0 0 0]
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio ¢80 043 0.51 0.80

Infersection Summary

Cycle Length: 60

Actuated Cycle Length: 60

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

Natural Cycle: 60

Confrol Type: Actuated-Caoordinate |

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

Splits and Phases:  1: Shelburne Falls Rd & VT 116

Lamoureux & Dickinson 62712011
R. Dickinson Fage 1



3: Shelburne Fails Rd & VT 116

Timing Plan. Default
20617 AM No Build

S 2 N B T
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations & s & &
ideal Flow {vphpl) 1800 1900 1800 1900 1800 1900 1900 1800 1900 1900 1900 1800
Grade (%) 2% -2% 0% 0%
Total Lost time {s) 4.0 4.0 4.0 4.0
Lane Ut Factor 1.00 1.00 1.00 1.00
Fri 0.97 0.94 1.00 0.98
Fit Protected 0.99 1.00 0.99 0.99
Satd. Flow (prot) 1742 1736 1797 1776
Fit Permitied 0.90 0.94 0.81 (.70
Satd. Flow (perm) 1574 1632 1477 1261
Volume (vph) 34 218 78 42 202 196 165 554 17 89 193 38
Peak-hour facter, PHF  1.00 1.00 1.00 100 100 100 100 100 100 100 100 1.00
Adj. Flow {vph} 34 218 78 42 202 1968 165 554 17 89 183 38
RTOR Reduction (vph) 0 16 0 0 41 0 0 1 0 0 7 0
Lane Group Flow {vph) 0 312 0 0 398 0 0 735 0 0 313 0
Heavy Vehicles {%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%
Tum Type Perm Perm prm+pt Perm
Protected Phases 4 8 5 2 8
Permitted Phases 4 8 2 8
Actuated Green, G (s) 16.3 16.3 32.3 2415
Effective Green, g (s) 18.3 18.3 34.3 23.5
Actuated g/C Ratio 0.30 0.30 0.57 0.39
Clearance Time (s) 8.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 475 493 872 489
v/s Ratio Prot c0.09
v/s Ratio Perm 0.20 c0.24 c(1.38 0.25
v/c Ratio 0.66 (.81 0.84 0.64
Uniform Delay, d1 184 19.5 10.9 15.1
Progression Factor 1.00 1.00 1.00 1.00
incrementat Delay, 42 2.5 9.6 7.7 2.2
Delay (s} 20.9 29.2 18.6 17.3
Level of Service Cc C B B
Approach Delay (s) 20.8 29.2 18.6 17.3
Approach LOS c c B B
Intersection Summary
HCM Average Control Delay 213 HCM level of Service c
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.6 Sum of lost time (s) 8.0
intersection Capacity Utilization 87.8% [CU Level of Service E
Analysis Period (min) 60
¢ Criticat Lane Group
Lamoureux & Dickinson 21312011
PA2010\10024\synchro\2017 AM No Build.sy? Page 2



3: Shelburne Falls Rd & VT 116

Timing Plan: Default
2017 AM No Build

O R 2 N B

Lane Group £B8L ERT WBL WBT NBL NBT SBL S8BT
Lane Configurations s & 1 o8 &
Volume (vph) 34 218 42 202 185 554 8¢ 193
Lane Group Flow (vph) 0 328 0 440 0 736 0 320
Turn Type Perm Perm pm+pi Perm
Protected Phases 4 8 5 2 8
Permitted Phases 4 8 2 6
Detector Phases 4 4 8 8 5 2 &) 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 210 210 210 210 1440 210 210 210
Total Split (s) 250 250 250 250 140 450 310 330
Total Spiit (%) 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 40 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
lL.eadfi.ag l.ead tag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None None  Min Min Min Min
v/c Ratio 0.68 0.83 0.85 (.88
Control Delay 2756 36.6 242 224
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.6 3686 24.2 224
Queue Length 50th {ft) 114 153 199 96
Queue Length 95th {ft) #269 #372 #564 209
Internai Link Dist {ft) 677 742 2508 498
Turn Bay Length {ft)

Base Capacity {vph) 546G 585 G828 562
Starvation Cap Reductn 0 0 0 0
Spilthack Cap Reducin i 0 0 o
Storage Cap Reducin G 0 0 0
Reduced vic Ratio 0.61 0.75 0.79 0.57

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 61.2

Natural Cycle: 60

Conftrof Type: Actuated-Uncoordinated

# 85th percentile volume exceeds capacily, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Shelbume Falls Rd & VT 116

Lamoureux & Dickinson

PAZO10VTI0024\synchra\2017 AM No Build.sy7

2/3/2011
Page 2



Timing Plan: Default

o g

3: Shelburne Falls Rd & VT 116 2017 AM Build L1&

ey ¢ A N b 2 A
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR 8SBL S8BT 8BR
Lane Configurations F3 S & &b e
Ideal Flow (vphpl) 1900 1900 1900 1900 190G 1900 1900 1900 1900 1800 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 1.00 1.00
Frt 0.97 .94 1.00 0.98
Flt Protected 0.99 1.00 0.599 0.99
Satd. Flow (prot) 1739 1736 1796 1777
Flt Permitted 0.20 0.93 0.81 0.70
Satd. Flow {perm) 1578 1631 1463 1260
Volume {vph) 4 218 84 42 202 1968 169 b56 17 89 198 38
Peak-hour factor, PHF 100 100 100 1400 t0C 100 100 100 100 100 1.00 1.00
Adj. Flow (vph) 34 216 84 42 202 196 169 556 17 89 196 38
RTOR Reduction (vph) 0 17 0 0 42 0 0 1 0 t] 7 0
Lane Group Flow (vph) ¢ 317 0 0 398 0 ¢ 74 0 0 316 0
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 5% 2% 2% 5% 2%
Turn Type Perrm Perm pm+pt Perm
Protected Phases 4 8 5 2 o]
Permitied Phases 4 8 2 6
Actuated Green, G (s) 16.5 16.5 322 21.4
Effective Green, g (s) 18.5 18.5 342 234
Actuated ¢g/C Ratio 0.30 0.30 €.56 0.39
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Exiension {s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 481 497 862 486
v/s Ratio Prot c0.10
vis Ratio Perm 0.20 c0.24 ¢0.39 0.25
vic Ratio 0.68 0.80 0.88 0.85
Uniform Delay, d1 18.4 10.4 11.2 15.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 9.1 9.0 2.4
Delay (s) 20.9 28.5 202 17.7
Level of Service C C C B
Approach Delay (s) 20.9 28.5 20.2 17.7
Approach LGS C c C B
Intersection Summary
HCM Average Control Delay 219 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 60.7 Sum of tost time (s) 8.0
Intersection Capagity Uiilization 88.7% ICU Level of Service =
Anaiysis Period (min) 60

¢ Critical Lane Group

l.amoureux & Dickinson 212572011
PAZOTOVO024\synchro\386 trips\2017 AM Build.sy7 Page 2



3: Shelbume Falls Rd & VT 116

Timing Plan: Default
2017 AM Build TTE

O T N B

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations & & 3 T3 E8
Volume (vph) 34 216 42 202 169 556 89 196
Lane Group Flow (vph) ¢ 334 0 440 o 742 0 323
Tum Type Perm Perm pm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 8
Detector Phases 4 4 8 8 5 2 8 8
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit {s) 21.0 210 210 210 140 210 210 210
Total Split {s) 260 260 260 260 140 440 300 300
Total 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 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
ieadflag Lead tag Lag
L ead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min Min Min
v/c Ratio 0.67 6.82 0.88 0.87
Control Delay 26.4 34.3 27.5 23.5
Queue Delay 0.0 0.0 0.0 6.0
Total Delay 26.4 34.3 27.5 235
Queue Length 50th {ft) 113 149 210 100
Queue Length 95th (ft) #2861 #360 #586 #219
Internal Link Dist (ft) 677 742 2508 498
Turn Bay Length (ft)

Base Capacity {(vph) 565 805 905 546
Starvation Cap Reductn 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 0.82 0.59

intersection Summary

Cycle Length: 70

Actuated Cycle Length: 61.4

Naturail Cycle: 80

Control Type: Actuated-Uncoordinated

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

Queue shown is maximurm after iwo cycles.

Spiits and Phases:

3 Shelhurne Falls Rd & VT 116

Lamoureux & Dickinson

PA2010VI0024\synchro\386 trins\2017 AM Build.sy?

2i25/2011
Page 2



Hannaford - Hinesburg
Traffic impact Assessment

Appendix D
VT Route 116 & Commerce St

Capacity Analyses




2017 No-Build
2: Farmall Dr & VT 116

PA2010010024\trafrpt june 291 t\synchro\2017 PM No-Build.sy7

O T T 2 N SRV S SR
Movement EBL  EBT EBR WBL WBT WBR NBL ANBT NBR SBL S8BT SBR
Lane Configurations & ¥ & # ® & il % T
Ideat Flow (vphpi) 1900 1800 1900 1900 1200 1900 1200 900 1900 1800 1900 1900
Lane Width 12 12 1 12 12 12 11 12 11 11 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 40 40 4.0 4.0 4.0
l.ane Utl. Factor 1.00 1.00 100 160 100 100 100 1.00 1.00
Frt 1.00 08h 100 085 100 100 085 1.00 0.99
Fit Protected 06.96 1.00 096 100 0985 100 100 095 1.00
Satd. Flow {prot) 1795 1583 1781 1583 1711 1810 1531 1711 1795
Fit Permitted 0.74 1.00 072 100 0985 100 100 085 1.00
Satd. Flow (perm} 1384 1582 1343 1883 1711 810 1531 1711 1795
Volume (vph) 24 8 57 95 9 83 36 299 78 82 615 43
Peak-hour factor, PHF  1.00 1.00 1.0¢ 106 1.00 100 1.00 100 1.00 1.00 100 1.00
Adj. Flow {vph) 24 8 57 a5 9 83 36 299 76 82 815 43
RTOR Reduction {vph) 0 0 45 0 0 73 0 0 24 0 1 0
Lane Group Fiow {vph) Q 32 6 0 104 10 36 299 52 82 657 0
Heavy Vehicles (%5) 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 3 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 1.7 117 117 117 47 381 66.1 82 6986
Effective Green, ¢ {s) 13.7 137 13.7 137 6.7 581 681 162 716
Actuated g/C Ratio 042 042 012 012 006 082 062 009 0865
Clearance Time (5) 6.0 6.0 6.0 5.0 6.0 6.0 6.0 6.0 8.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Lare Grp Cap (vph) 172 19Y 167 197 104 121 948 159 1168
vls Ratio Prot 0.02 017 ¢0.05 ¢0.37
v/s Ratio Perm 8.02  0.00 c0.08 0.01 0.03
vic Ratio 0.19  0.03 062 005 035 0527 006 052 056
Uniform Deiay, d1 43.2 423 457 424 495 9.6 83 475 106
Progression Factor 1.00 1.00 100 100 0588 102 1147 1.00 1.00
incremental Delay, d2 0.2 0.0 52 0.0 0.5 0.4 g.1 1.2 2.0
Delay (s) 433 423 509 425 4841 101 9.7 487 125
Level of Service D 0 D D D B A B 8
Approach Delay (s) 427 47.2 13.4 16.6
Approach LOS D D B B
Intersection Summary
HCM Average Controi Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuaied Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.7% {CU Level of Service B
Analysis Period (min) B0
¢ Critical Lane Group
Lamoureux & Dickinson B/27/2011

R. Dickinson

Page 2



2017 No-Build
Z2:Farmeli Dr & VT 116

F:A2010\10024\rafrpt june 2011\ synchro\2017 PM No-Build .sy7

Sy T NN A

t.ane Groun EBL EBT EBR WBL WBT WBR BL NBT NBR S8SBL S8BT g10
Lane Configurations Fiy # Fiy 7 * 4 ¥ % T
Volume (voh) 24 8 51 95 9 83 38 26¢ 76 g2 615
Lane Groun Flow (vph) 0 32 51 0 104 83 36 29¢ 76 82 658
Turmn Type Perm Perm Perm Perm rot Perm  Prot
Protected Phases 4 8 5 z 1 6 10
Permitied Phases 4 4 8 8 2
Detecior Phases 4 4 4 8 8 8 5 Z 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4. 4.0 4.0 4.0 4.0
Minirmum Spiit {s) 160 160 16.0 160 1680 16.0 40 16 6.0 140 160 190
Total 3plit {s) 120 190 19.0 1490 190 190 40 55C 550 170 580 19.0
Total Spiit {%) 17.3% 17.3% 17.3% 17.3% 17.3% 17.3% 12 7% 50.0% 50.0% 15.5% B2.7% 17%
Yelow Time {s) 4.0 4.0 4.0 4.0 4.0 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 20 2.0 2.0 2.0 2.0 2.0 1.0
fead/lag lead Lag Lag tead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Mir C-Min None C-Min None
v/c Ratio 6.18 021 062 031 127 028 007 047 06.53
Conirol Delay 445 3.8 63.0 125 <88 11kt 54 552 1386
CQueue Delay 0.0 0.0 0.0 0.0 0.0 0.L 0.0 0.0 0.0
Total Delay 445 138 63.0 125 88 11¢ 54 552 136
Queue Length 50th {{t) 20 0 70 0 24 g7 7 55 211
Cueue Length 95th {ft) 56 43 #160 56 1289 m206 m22 116  #647
internal Lirk Dist (ft) 686 1356 199C 2508
Turn Bay Length (ft) 125 75 75 175
Base Capacity {vph) 200 267 188 295 158 1181 1021 206 1248
Starvation Cap Reductn 0 0 0 0 0 C 0 it 0
Spilthack Cap Reductn 0 0 0 0 0 C 0 O 0
Storage Cep Reducin 0 0 0 0 0 € 0 G 0
Reduced v/c Ratio 0.6 0.19 055 028 23 028 0.07 040 0.53
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: € (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, blaster inter section
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 9bth percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m  Volume for §5th percentile queue is metered by upstream signal.
Splits and Phases:  2: Farmall Dr & VT 118
Lamoureux & Dickinseon 8/27/2011

R. Dickinson

Page 2



2017 Build
2. Faimall Dr& VT 116

PA2010VI G024\ rafipt june 201 1\synchro\2017 PM Build.sy7

Ay ¢ AN b MY
Movement EBL EBT EBR WBL WBT WBR N3L NBT NBR 8Bl SBT SBR
Lane Configurations &g F % T % & ¥ % T
ideai Flow {vphpi) 1800 1900 1900 1900 1200 1900 1800 1900 190G 1900 1900 1800
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 4.0
Lane Util. Factor 100 1.00 1.00 1.00 100 1.00 100 100 1.00
Frt 1.00 085 100 086 100 1.60 085 1.00 089
Flt Protected 086 1.00 085 1.00 085 1.00 100 0585 100
Satd. Flow {prot) 1795 1583 177G 1603 1711 1810 1831 1711 1794
Flt Permitted 077 100 074 1.00 0.85 1.00 1060 095 1.00
Satd. Flow {perm) 1441 15683 1372 1603 1711 1810 1531 1711 1794
Voiume {vph) 24 8 51 211 g 122 36 284 147 147 854 43
Peak-hour factor, PHF 100 100 1.00 100 100 100 130 1.060 100 1.60 100 1.00
Adj. Fiow (vph) 24 8 51 211 g 122 36 284 147 147 554 43
RTOR Reduction {vph) 0 0 41 0 99 0 0 0 55 0 2 4]
Lane Group Flow {vph) 0 32 10 211 32 0 36 264 92 147 595 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Tumn Type Perm Perm Perm Prot Perm  Prot
Protecied Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2
Actuated Green, G (s) 189 1848 1889 189 47 539 5392 132 624
Effective Green, g (s) 209 209 209 209 ©7 559 559 152 644
Actuated g/C Ratio 018 048 019 019 0.06 051 051 014 058
Clearance Time (s) 8.0 6.0 6.0 6.0 6.0 6.0 6.5 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) 274 301 2681 305 04 920 778 236 1050
v/s Ratio Prot 0.02 $.02  0.15 ¢0.08 ¢0.33
v/s Ratio Perm §5.02 001 cC.15 0.06
vic Ratio 12 003 081 611 035 028 012 062 057
Uniform Delay, 41 369 363 428 368 495 156 142 447 141
Progression Factor 100 100 100 1.00 103 075 089 1.00 1.00
Incremental Delay, d2 0.1 0.0 17.7 0.1 0.2 0.2 0.1 3.7 2.2
Delay {s) 37.0 383 604 369 5i4 119 127 48B4 164
Level of Service D D E D D B B D B
Approach Delay (s) 36.6 51.4 15.3 227
Approach LOS D [ B C
intersection Summary
HCM Average Conirol Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratic 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time {s) 14.0
tintersection Capacity Utilization 63.5% ICU Leve! of Service B
Analysis Period (min) 60
¢ Critical Lane Group
tamoureux & Dickinson 6/27/2011

R. Dickinson

Page 2



2017 Build

2 FamallDr & VT 116 PA2010V10024\trafrpt june 201 1\synchroi2017 >M Build.sy7
A ey v Nt 2N

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT 210

Lane Configurations & # % B # & i % i

Volume (vph) 24 8 51 211 9 36 264 147 147 554

Lane Group Flow {vph} 0 32 51 211 131 36 264 147 147 587

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 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} 16.0 16.0 160 16.0 160 140 160 1680 140 16.0 190

Total Split (s) 270 210 270 270 270 140 420 420 220 530 190

Total Split (%) 24.5% 24.5% 24.5% 24.5% 24.5% 12.7% 382% 38.2% 20.0% 455% 17%

Yellow Time (s) 4.0 4.0 4.0 4.0 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 2.0 2.0 2.0 1.0

Lead/tag lead Lag Lag Lead Lag

Lead-Lag Optimize?

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

vfc Ratio 012 0145 0681 033 026 028 017 062 053

Contral Delay 367 110 698 102 491 132 57 566 175

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.7 110 898 102 491 13.2 57 566 175

Queue Length 50th (ft) 18 o 13 5 24 86 12 99 237

Queue Length 95th () 51 39 #302 71 m24 mi48 m35 182 #665

Internal Link Dist (ft) 686 1356 1990 2508

Turn Bay Length {ft) 75 75 175

Base Capacity {vph) 306 373 289 433 159 960 864 283 1128

Starvation Cap Reductn G 4] 0 0 it 0 O 0 e

Spillback Cap Reductn 0 0 0 ¢ 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 O 0 g 0 G

Reduced v/c Ratio 016 014 073 (030 023 028 017 052 0.53

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%}, Referenced to phase 2:NBT and 6:3BT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# O5th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles,
m  Volume for 95th percentile queus is metered by upstream signal.

Spiits and Phases:  2; Farmall Dr & VT 116

Lamoureux & Dickinsan 8/27/2011
R. Dickinsan Page 2



1: Farmall Dr & VT 118

Timing Plan: Default
2017 AM No Build

A ey ¢ AN b 2 S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S8BR
Lane Configurations & d & 7 % & i H T
ideal Flow (vphpl) 1900 1900 11900 1900 1800 1900 1900 1900 1800 1900 1800 1800
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 1.00 1.00 100 100 106 100 100 100 1.00
Frt 1.00 0.85 1.00 085 1.00 100 085 1.00 099
Fit Frotected 096 1.00 095 1.060 0585 100 1.00 085 1.00
Satd. Flow {prot} 1789 1583 1775 1583 1711 1810 1531 1711 1800
Fit Permitted 0.72  1.00 070 100 085 1.00 1.00 095 1.00
Satd. Flow {perm) 1344 1583 1304 1583 1711 1810 15631 1711 1800
Volume (vph} 33 7 16 60 i 118 14 636 101 61 299 13
Peak-hour factor, PHF  1.00 1.06 100 1.00 100 106 100 100 1060 100 100 1.00
Adj. Flow {vph) 33 7 16 60 1 118 14 636 101 61 289 13
RTOR Reduction (vph) 0 0 14 o 0 105 0 0 20 0 1 0
Lane Group Flow (vph) 0 40 2 0 61 13 14 636 81 61 311 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%
Tum Type Perm Perm Perm Perm  Prof Perm Prot
Prolected Phases 4 8 5 2 1 8
Permitied Phases 4 4 8 8 2
Actuated Green, G (s) 6.8 6.8 6.8 8.8 1.3 423 423 47 457
Effective Green, g (s) 8.8 838 8.8 8.8 33 443 443 B.7 477
Actuated g/C Ratio g1t 011 011 0611 0064 055 055 008 0.60
Ciearance Time (s} 8.0 8.0 6.0 6.0 6.0 8.0 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) 148 174 143 174 71 1002 848 143 1073
vis Ratio Prot 0.01 c0.35 c0.04 ¢0.17
v/s Ratio Perm 0.03 0.00 c0.05  0.01 0.05
v/c Ratio 027 0.01 043 0607 020 063 010 043 0.29
Uniform Delay, d1 327 317 332 318 371 123 84 348 7.8
Progression Factor 100  1.00 .00 100 100 100 100 100 1.00
Incremental Delay, d2 0.4 0.0 0.7 0.1 0.5 3.1 0.2 0.7 0.7
Delay (s) 330 37 340 320 376 154 8.6 358 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 8
Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.614
Actuated Cycle Length {s) 80.0 Sum of lost time (s) 242
Intersection Capacity Utilization 56.9% ICU Level of Service 8
Analysis Period (min) 60
¢ Critical Lane Group
tamoureux & Dickinson 21312011
PA2010V1 C024\synchrot2017 AM No Builld.sy7 Page 1



1: Farmall Dr& VT 116

Timing Plan: Default
2017 AM Neo Build

Ay ¢ AN s

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 210
Lane Configurations 4 & & ¥ ¥ # # k! T
Volume (vph) 33 7 16 60 i 118 14 638 101 61 299
Lane Group Flow {vph) 0 40 16 0 61 118 4 636 101 61 312
Turn Type Perm Perm Perm Perm  Prot Perm  Prot
Protected Phases 4 8 5 2 1 6 16
Permitted Phases 4 4 8 8 2
Detector Phases 4 4 4 8 8 8 5 2 2 1 6
Minimur nitial {s) 4.0 40 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
Minimum Split (s} 16.0 160 160 160 16.0 160 140 180 160 140 160 170
Total Split (s) 16.0 180 16.0 180 160 16.0 140 330 330 140 330 170
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 413% 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 40 40 4.0
Ali-Red Time (s) 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0
Lead/l.ag Lead Ltag Lag lead lLag
l.ead-Lag Optimize?
Recall Mode None None None None Nene None None C-Min C-Min None C-Min None
vic Ratio 0.24 008 039 040 009 053 010 033 023
Control Telay 344 152 39.0 108 344 157 74 374 8.0
Queuse Delay 0.0 0.0 0.0 6.0 8.0 0.0 0.0 0.0 0.0
Total Delay 344 152 39.0 108 344 157 74 374 8.0
Queue Length 50th (i) 18 0 28 0 7aT2 10 29 31
Queue Length 95th (ft) 52 19 71 56 26 #619 59 72 212
Internal Link Dist {ft) 686 1356 1990 2508
Turn Bay Length {ft) 125 75 75 175
Base Capacity (vph) 208 251 196 338 214 1209 1038 216 1335
Starvation Cap Reducin 0 4] 0 0 0 0 0 4] g
Spillback Cap Reductn 0 O 4] 0 0 0 0 0 ¢
Storage Cap Reductn 0 0 0 0 o 0 0 g it
Reduced vic Ratio 018 0.06 031 035 0407 053 010 028 023
intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 6 (0%), Referenced to phase 2:NBT and 6:3BT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases: 1: Farmall Dr & VT 116
Lamoureux & Dickinson 21372011
EA2010V 0024\synchro\2017 AM No Build .sy7 Page 1



Timing Plan: Default

1: Farmall Dr & VT 116 2017 AM Build
O T 2 N BV T S

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

Lane Configurations & # % B % . ¥ L T

ideal Flow {vphpl} 1900 1900 1900 1900 1900 1900 1800 1900 1900 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 40 4.0 4.0 4.0 4.0

Lane Utit, Factor 1.00 100 100 100 1.00 100 100 1.00 1.00

Fri 100 085 100 085 100 1.00 085 1.00 0599

Fit Protected 096 1.00 0985 1.00 095 100 100 095 1.00

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

Fit Permitted 058 1.00 073 100 085 1.00 100 095 1.00

Satd. Flow (perm) 1083 1583 1362 1585 1711 1810 1531 1711 1800

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

Peak-hour factor, PHF 100 100 100 +t0C 100 110G 100 1.00 100 100 100 1.00

Adj. Flow (vph} 33 7 16 85 1 132 14 622 140 77 292 13

RTOR Reduction (vph) 0 0 14 0 115 0 0 0 31 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 Perm Perm Pearm Prot Perm  Prot

Protected Phases 4 8 5 2 1 6

Permitied Phases 4 4 8 2

Actuated Green, G (s) 8.3 8.3 83 8.3 1.3 381 391 64 442

Effective Green, g {s) 10.3 103 103 103 33 4.1 4141 84 462

Actuated g/C Ratio 013 013 013 0.3 0.04 051 051 011 0588

Clearance Time {s) 8.0 8.0 8.0 6.0 8.0 8.0 6.0 8.0 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) 139 204 175 204 71 830 787 180 1040

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

v/s Ratio Perm 004 0.60 <¢0.06 .07

v/c Ratio 029 0.01 049 0.09 0.20 067 014 043 0.29

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

Progression Factor 1.00 1.00 100 1.00 100 1.00 100 1.00 1.00

Incremental Delay, d2 0.4 0.0 0.8 0.1 05 3.9 0.4 0.6 6.7

Delay (s} 318 304 332 308 376 183 105 341 9.3

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

Approach Delay (s) 315 31.7 17.2 14.3

Approach LOS Cc C B B

Intersection Summary

HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

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

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 80

¢ Critical Lane Group

Lamoureux & Dickinson 212512011

PA2010V1 0024 synchro\386 trips\2017 AWM Bulld.sy?

Page 1
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1: Farmall Dr & VT 116

Timing Plan: Default
2017 AM Build  LTE

S A N

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT gi0
Lane Configurations g F % T H 4 7 k] 1
Volume {vph) 33 7 18 85 1 14 622 140 77 292
Lane Group Flow (vph) 0 40 16 85 133 14 622 140 77 305
Turn Type Perm 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 3 5 2 2 1 &}
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0
Minimum Spilit (s) 6.0 16.0 160 160 1680 140 160 16.0 140 16.0 170
Total Split (s) 16.0 16.0 160 160 16.0 140 330 33.0 140 330 170
Total Split {%) 20.0% 20.0% 20.0% 20.0% 20.0% 17.5% 413% 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
Al-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0
tead/Lag : leed Lag Lag Lead Lag
Lead-L.ag 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
Controt Delay 348 151 418 106 344 179 78 382 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Totai Delay 346 151 418 108 344 179 7.6 382 8.3
Queue Length 50th (ft) 18 0 40 0 7 180 15 38 33
Queue Length 95th (i) 52 19 93 80 26 #8301 75 86 207
Internal Link Dist {ft) 686 1356 1990 2508
Turn Bay Length (ff) 75 75 175
Base Capacity (vph) 188 251 204 350 214 1066 928 220 1257
Siarvation Cap Reductn 0 0 0 0 0 0 0 0 it
Spillback Cap Reductn 0 0 0 0 0 0 Q 0 0
Storage Cap Reductn 0 G 0 0 0 0 0 0 G
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 6:3BT, Start of Green, Master intersection
Natural Cycle: 80
Conirol Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, gueue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases: 1. Farmall Or & VT 118
Lamoureux & Dickinson 27252011

PA2010V10024\synchrot3886 trips\2017 AM Build.sy7

Page 1



Hannaford - Hinesburg
Traffic impact Assessment

Appendix E
VT Route 116 & Mechanicsville Rd
Capacity Analyses




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL, SUMMARY

Analyst: R. Dickinson
Agency/Co. :
Date Performed: 6/23/11

Analysis Time Pericd: PM DEV
Intersection:

Jurisdiction: Hinesburg

Unitsg: U. §. Customary .

Analysis Year: 2017 No-Build

Project ID: 10024

Bagt/West Street: Mechanicsville R4

North/South Street: VT 116

Intersection Crientation: NS Study periocd {(hxrs}: 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 5
L T R | L T R

Volume 365 157 3 736

Peak-Hour Factoxr, PHF 1.00 1.00 1.00 1.0¢0

Hourly Flow Rate, HFE 365 157 3 736

Percent Heavy Vehicles -- -~ 2 - -

Median Type/Storage Undivided /

RT Channelized?

Lanes i 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 3 9 | 10 11 12

L T R [ L T R

Volume 171 =

Peak Hour Facteor, PHF 1.00 1.00

Hourly Flow Rate, HFR 171 S

Percent Heavy Vehicles 2 2

Percent Grade (%) -2 o

Flared Approach: Exists?/Storage No / /

Lanes 0 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 S | 10 11 i2
Lane Config LT | LR

v (vphi 3 180

C{m) {vph) 1044 245

v/c 0.00 0.73

95% queue length 0.01 6.86

Controcl Delay 8.5 57.4

.08 A F

Approach Delay 57.4

Approach LOS ¥




HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analvst: R. Dickinson
Agency/Co. :

Date Performed: 6/23/11

Analysis Time Perijod: PM DHV
Intersection:

Jurisdiction: Hinesburg

Units: U. 8. Customary

Analyvsis Year: 2017 Build
Project ID: 10024

Fast/West Street: Mechanicsvilie Rd
North/South Street: VT 116
Intersection Orientation: N8 Study pericd {hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Korthbound Southbound
Movement 1 2 3 o4 5 6
L T R I L T R
Volume 396 164 3 784
Peak~Hour Factor, PHPF 1.¢0 1.00 1.00 1.00Q
Hourly Flow Rate, HFR 396 164 3 784
Percent Heavy Vehicles - -- 2 -~ -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 o 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 {10 11 12
L T R [ L T R
Volume 165 9
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 165 9
Percent Heavy Vehicles 2 2
Percent Grade (%)} -2 ¢
Flared Approach: Existg?/Storage No / /
Lanes 0 &
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 i2
Lane Config LT | LR |
v {(vph) 3 174
C{m} {vph)} 1011 220
v/ 0.00 0.79
95% gueue length 0.01 8.33
Control Delay 8.6 75.5
LOsS A ¥
Approach Delay 75.5

Approach LOS F




Hannaford - Hinesburg
Traffic Impact Assessment

Appendix F
VT Route 116 & Charlotte Rd

Capacity Analyses




2017 No-Build
3: Charlotte Rd & VT 116

FPA2010\10024\rafrpt june 201 1\synchro\2017 PM No-Build.sy7

AT N N A S T
Movement EBL EBT EBR V/BL WBT WBR NBL NBT NBR SBL SBT S8BR
Lane Configurations % & & s
Ideat Flow (vphpl) 1800 1900 1200 1200 1900 1900 1600 1900 1900 1900 1700 1900
Lane Width 1 11 11 12 11 12 12 12 12 12 12 12
Grade (%) 5% 4% -2% 4%
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
Fr 1.00 0.85 0.24 0.99 0.98
Fit Protected 0.95 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1659 1485 1725 1815 1567
Fit Permitted 0.95 1.00 0.98 0.80 1.00
Satd. Fiow {perm) 1659 1485 1725 1452 1567
Volume (vph) 89 0 55 70 14 62 33 372 22 0 801 103
Peak-hour factor, PHF ~ 1.06 100 100 00 100 100 1.00 100 1.00 4.00 1.00 100
Adj. Flow {vph) 89 0 55 70 14 62 33 372 22 0 81 103
RTOR Reduction (vph) 0 0 50 0 24 it 0 1 0 0 3 0
Lane Group Flow {vph)} 89 0 5 o 122 O 0 428 0 0 a0 0
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%
Turn Type Prot custom  3plit Parm Perm
Protected Phases 4 8 8 2 8
Permitted Phases 4 2 g
Actuated Green, G (s) 7.7 7.7 8.2 70.1 70.1
Effective Green, g (s) 9.7 97 10.2 721 72.%
Actuated g/C Ratio 0.08 0.09 0.09 0.66 0.66
Clearance Time (s} 6.G 8.0 6.0 6.0 8.0
Vehicle Extension {s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph} 146 131 160 952 1027
v/s Ratio Prot c0.05 ¢0.07 c0.57
v/s Ratio Perm 0.00 0.29
v/c Ratio 0.61 0.04 0.76 0.45 0.88
Uniform Delay, d1 48.3 459 48.7 9.2 154
Progression Factor 1.00 1.00 1.00 1.60 0.88
Incremental Delay, d2 5.0 0.0 18.4 1.5 10.5
Delay (s) 53.3 459 671 10.8 248
Level of Service D D E B C
Approach Delay (s} 50.8 67.1 10.8 246
Approach LOS D E B c
Intersection Summary
HCM Average Confrol Delay 27.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length {s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 75.9% ICU Level of Service b
Analysis Period (min) 80
¢ Critical Lane Group
Lameureux & Dickinson B27/2011

R. Dickinsgn

Page 3



2017 No-Build

3: Charlotte Rd & VT 116 P\2010\M 0024\ rafrpt june 201 1\synchro\2017 PM No-Build.sy7
O T U B

Lane Group EBL EBR WBT RNBL NBT S8BT 10

Lane Configurations # Id i Fo s

Volume {vph) 89 55 14 33 372 801

Lans Group Fiow (vph) 89 55 148 0 427 904

Turn Type Protcustom Perm

Protected Phases 4 8 2 5 10

Permitted Phases 4 2

Detector Phases 4 4 8 2 2 8

Minimum Initial (s} 4.0 4.0 4.0 4.0 4.0 4.6 4.0

Minimum Spiit {s) 16.0 160 140 160 160 180 200

Total Spiit {s) 16.0 16,0 140 600 800 800 20.0

Total Sphit (%) 14.5% 14.5% 12.7% 54.5% 54.5% 54.5% 18%

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 1.0

Lead/lag

Lead-Lag Optimize?

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

vic Ratio 085 028 079 081 084

Control Delay 606 16.1 746 31.8 227

Queue Delay 0.0 0.6 0.0 0.0 0.0

Total Delay 806 161 746 318 227

Queue Length 50th (ft) 60 G 84 187 471

Queue Length 95th (ft) 127 47 #2333 #622 #1126

Internal Link Dist {ft) 318 1559 1990

Turn Bay Length (ft) 50

Base Capacity (vph) 181 211 186 525 1082

Starvation Cap Reducin 0 0 0 0 0

Spiltback Cap Reductn 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 0

Reduced vic Ratio 048 G286 078 081 084

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 18 (17%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Naturai Cycle: 120
Controt Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Charlotie Rd & VT 116

Lamoureux & Dickinson 8/27/2011
R. Dickinson Page 3



2017 Buiid
3: Charlotie Rd & VT 1186

PAZO10V 0024 rafrpt june 201 1'synchrot2017 PM Build.sy7

T N S T
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT S8BR
Lane Configurations # i & s i
Ideal Flow {vphp!) 1906 1800 19060 1800 1900 1800 1900 1900 1900 1800 11700 1900
Lane Width 11 11 11 12 11 12 12 12 12 12 12 12
Grade (%) 6% -4% -2% 4%
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
Frt 1.00 0.85 0.95 1.00 0.98
Fit Protected 0.95 1.00 0.97 1.00 1.00
Satd. Flow {prot) 1659 1485 1727 1821 1563
Fit Permitted 0.85 1.00 097 0.77 1.00
Satd. Flow {perm) 1659 1485 1727 1416 1563
Volume {vph) 117 0 52 29 4 22 33 422 9 0 816 130
Peak-hour factor, PHF 100 100 100 1.00 100 100 100 100 1.00 1.00 100 1.00
Ad]. Flow {(vph) 117 0 52 29 4 22 33 422 9 0 8i6 130
RTOR Reduction {(vph) ¢ 0 44 0 21 0 0 0 0 0 4 0
Lane Group Flow (vph) 117 0 8 0 35 0 0 464 0 0 942 0
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0% 2% 5% 2% 2% 5% 2%
Turn Type Prot custom  Split Perm Perm
Protected Phases 4 8 8 2 5]
Permitted Phases 4 2 6
Actuated Green, G (s) 9.4 9.4 5.5 711 71.1
Effective Green, g () 11.4 11.4 7.5 731 73.1
Actuated g/C Ratio 0106 0.10 0.07 0.66 0.66
Ciearance Time (s} 6.0 6.0 6.0 6.0 6.0
Vshicle Extension {s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph} 172 154 118 941 1039
v/s Ratio Prot c0.07 c0.02 c0.60
v/s Ratio Perm 0.01 0.33
vic Ratio 0.68 0.05 029 0.49 0.91
Uniform Delay, d1 475 44 4 487 a.2 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.07
Incremental Delay, d2 8.9 0.1 0.5 1.9 13.7
Delay (s) 56.4 44.5 492 11.1 304
Lavel of Service E D 8] B c
Approach Delay (s) 527 49.2 1.1 304
Approach LOS D B B C
Intersection Summary
HCM Average Control Delay 27.8 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 74.4% ICU Level of Service b
Analysis Period {min) 80
¢ Critical Lane Group
Lamoureux & Dickinson 6/27/2011

R. Dickinson

Page 3



2017 Build

3: Charlotte Rd & VT 118 PAZO1VI0024\ rafrpt june 201 \synchiro\2017 PM Build.sy7?
S T Y

Lane Group EBL EBR WBT NBL NBT GBT g10

Lane Configurations % F s & &

Volume (vph) 117 52 4 33 422 316

Lane Group Flow (vph} 117 52 bh 0 484 246

Turn Type Protcustom Perm

Protected Phases 4 8 2 6 10

Permitted Phases 4 Vi

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) 16.0 160 140 160 160 80 200

Totat Split (s) 16,0 16.0 140 600 600 600 200

Total Split (%) 14.5% 14.5% 12.7% 54.5% 54.5% 54 5% 18%

Yellow Time (g) 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 1.0

tead/Lag

Lead-lLag Oplimize?

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

vic Ratio 068 026 0.36 108 0.87

Control Detay 69.4 177 389 2061 265

Queue Delay 0.0 0.0 0.0 4.0 0.0

Total Delay 89.4 177 389 2061 265

Queue Length 50th {ft) 80 2 22 ~364 555

Queue Length 85th (ft) #1895 48 72 #520m#E11786

internal Link Dist (ft) 318 1659 1390

Turn Bay Length (it} 50

Base Capacity (vph} 181 206 177 430 1083

Starvation Cap Reducin O 0 0 0 O

Spillback Cap Reductn G G 0 0 O

Storage Cap Reducin G 0 0 0 0

Reduced v/c Ratio 0685 025 0.31 108 087

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 18 (16%), Referenced ¢ phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 130

Conirol Type: Actuated-Coordinated

~ Volume exceeds capasity, gueue is theoratically infinite.
Queue shown is maximum after two cycles.

# 85th percentife volume exceeds capacity, cueue may be longer,
Queuse shown is maximum after two cycles,

m  Volume for 85th percentile queue is metered by upsiream signal,

Splits and Phases:  3: Charlotte Rd & VT 116

Lamoureux & Dickinson B/27/2011
R. Dickinson Page 3



Hannaford - Hinesburg
Traffic Impact Assessment

Appendix G
VT Route 116 & Silver St

Capacity Analyses




HCS+:

Unsignalized Intersections Releasgse 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:
Project ID: 10024

R. Dickinson

5/23/11
PM DHV

Hinesburg

Customary

2017 No-Build

East /West Streeb: Siliver St.
North/South Street: VT 116
Intersection OQrientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 o4 5 6

L T R [ L T R

Volume is 216 425 380
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.0¢
Hourly Flow Rate, HFR 15 216 425 380
Percent Heavy Vehicles 0 -- - -- --
Median Type/Storage Undivided /
RT Channelized? No
Larnes 0 1 1 1
Configuration LT T R
Upstream Signal? No No
Minor 3Street: Approach Wegthound Easthound

Movement 7 8 9 I10 11 12

L T R | L T R
Volume 222 7
Peak Hour Factor, PHP 1.00 1.00
Hourly Flow Rate, HFR 222 7
Percent Heavy Vehicles 2 2
Fercent Grade (%) ) 4
Flared Approach: Exists?/8tcorage / No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 |10 11 12
Lane Config LT | | LR
v {vph) i3 229
C{m) (vph) 828 360
v/c 0.02 0.64
95% gueue length 0.086 4.88
Contrel Delay 9.4 32.0
LGOS A D
Approach Delay 32.0
Approach LOS i




HCS+:

Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst: R. Dickinson
Agency/Co. :
Date Performed: 6/23/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesburg
Unigs: U. §. Customary
Analysis Year: 2417 Build
Project ID: 10024
BEast/West Street: Silver St.
North/Socuth Street: VT 116
Intersection Orientaticn: NS Study pericd {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 15 242 440 382
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.60
Hourly Flow Rate, HFR 15 242 440 382
Percent Heavy Vehicles ) -- - - - -
Median Type/Storage Undivided /
RT Channelized? No
Lanes 0 1 1 i
Configuration LT T R
Upstream Signal? No No
Minoy Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R I L T R
Volume 233 7
Peak Hour Factor, PHRE 1.00 1.00
Hourly Flow Rate, HFR 233 7
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 4
Flared Approach: Exists?/Stcrags / No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbhound Eastbound
Movement 1 4 b7 8 9 | 10 11 12
Lane Config LT | | LR
v (vph) 15 240
C{m} {(vph) 816 33¢
v/ic 0.02 0.71
$5% gueue length 0.06 6.44
Control Delay 9.5 40.2
.08 A E
Approach Delay 40.2
Approach LOS E




Hannaford - Hinesburg
Traffic Impact Assessment

Appendix H
Mechanicsville Rd & Commerce St
Capacity Analyses




HCS+:

Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analvst: R. Dickinson
Agency/Co.:

Date Performed: 6/23/11
Analysis Time Periocd: PM DHV
Intersection:

Jurigdiction: Hinesburg
Unite: U. 8. Customary

Analysis Year:
Project ID:
REast/West Street:
North/Secuth Street:

2017 No-Build

Commerce St/Thorn Bush Rd
Mechanicaville Rd&

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Scuthbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 15 142 5 1 151 64
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 135 142 5 1 151 64
Percent Heavy Vehicles p; -- -~ 2 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 o o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eagstbound
Movement 7 8 9 | 10 i1 12
L T R | L T R
Velume 14 29 & 162 14 1@
Peak Hour Factor, PHF 1.00 1.60 1.906 1.00 1.00 1.00
Hourly Flow Rate, HFR i4 29 8 10z 14 18
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade {%) -2 ¢
Flared Approach: Exists?/Storage No / No /
bLanes 0 1 o 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 {10 11 12
Lane Config LTR LTR | LTR i LTR
v {vph) is i 49 135
C{m} {vph) 1355 1435 554 579
v/ 0.01 0.00 0.08 0.23
95% queue length 0.03 0.00 0.27 0.91
Control Delay 7.7 7.5 i1.¢ 13.1
LOS A A B B
Approach Delay 11.6 13.1
Approach LOS B B




HCS+:

Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTRCL SUMMARY

Analyst:
Agency/Co.:
Date Performed:

E. Dickinson

6/23/11

Analyais Time Period: PM DHV
Intersection:

Jurisdiction: Hinegburg
Units: U. 5. Customary

Analysis Year: 2017 Build

Project ID:
East/West Street:
Narth/South Street:

Commerce St/Thorn Bush R4
Mechanicsville R4

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Veolumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 41 125 5 1 138 94
Peak-Hour Factor, PHF 1.006 1.00 1. 1.00 1.00 1.00
Hourly Flow Rate, HFR 41 125 5 1 138 S4
Percent Heavy Vehicles 2 -- -~ 2 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 i 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westhbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | © T R
Volume 14 29 6 127 14 25
Peak Hour Factor, PHF 1.0¢0 1.00 1. 1.00 1.00 1.60
Hourly Flow Rate, HFR 14 29 ) 127 14 25
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -2 0
Flared Approach: Exists?/Storage No / No 7/
Lanes 0 1 0 0 1 G
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SEB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR 1 LTR
v {vph) 41 1 49 166
C{m) (vphi 1336 1455 550 543
v/c 0.03 0,00 0.09 0.31
95% queue length 0.09 0.00 0.29 1.31
Control Delay 7.8 7.5 12.2 14.5
LOsS A A B B
Approach Delay 12.2 14.5
Approach LOS B B




Hannaford - Hinesburg
Traffic Impact Assessment

Appendix |
Commerce St & NBM/Hannaford
Capacity Analyses




HCS+: Unsignalized Intersections Release 5.5
TWO-WAY STOP CONTROL SUMMARY
Analyst: R. Dickinson
Agency/Co.
Date Performed: 6/23/11
Analysis Time Period: PM DHV
Intersection:
Jurisdiction: Hinesbury
Units: U. 5. Customary
Analysis Year: 2017 No-Build
Project ID: 10024
East/West Street: Commerce St
North/South Street: NBM/Hannaford
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westhound
Movement 1 2 3 | & 5 6
L T R | L T R
Volume 122 26 8 95
Peak-Hour Factor, PHF 1.00 1.00 1.G0 1.00
Hourly Flow Rate, HFR 122 26 8 95
Percent Heavy Vehicles -~ - 2 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes i 0 G 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Apprcach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 24 13
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 24 13
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Apprcach: Exists?/Storage No / /
Lanes o 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB W8 Nerthbound Southbound
Movement 1 4 | 7 8 3 | 10 11 12
Lane Config e | LR
v {vph) 8 37
C(m) {vph) 1434 752
v/ .01 0.05
95% gueue length c.02 0.15
Control Delay 7.5 9.8
LGS A A
Approach Delay 9.8

Apprcach LOS A




HCS+: Unsignalized Intersecticons Releage 5.5

TWO~-WAY STOP CONTROL SUMMARY

Analyst: R. Dickinson
Agency/Co.:

Date Performed:

Analysis Time Period: PM DHV

Intersection:
Jurigdiction: Hinesburg
Unites: U. 8. Customary
Analysis Year: 2017 Build
Project ID: 10024
Bast/West Street: Commerce St
North/South Street: NBM/Hannaford
Intersection Orientation: EW Study pericd {hrs): 1.00
vVehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 &
L T R | L T R
Volume 122 167 64 95
Peak-Hour Factor, PHF 1.900 1.00 1.00 1.00
Hourly Flow Rate, HFR 122 167 64 95
Percent Heavy Vehicles -- -~ 2 - -
Median Tvpe/Storage Undivided /
RT Channelized?
Lanes 1 0 0 i
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 1z 12
L T R | L T R
Volume 182 44
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 182 44
Percent Heavy Vehicles 2 2
Percent Grade {%} o 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Socuthbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v {vph) 64 226
C{m) (vph) 1272 593
v/c 0.05 0.38
$5% gueue length 0.15 1.83
Contreol Delay 8.0 14.8
LOS A B
Approach Delay 14.8

Approach LOS B




