Signalized Analysis |
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Queues Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

Lype
Protected Phases
Permitted Phases
Detector Phases
M‘ ll 1 e UL
Minimum Split (s) 16.0 250 16.0 25.0 16.0 0
Total Split(s) - 1390 36.0 37.0 34.00 710 210 250 620 37.0 41.
TotalSpllt (%) 26 7% 27.4% 25 2% 52.6% 15.6% 18.5% 45.9% 27.

Yellow Tims (s) THO AT AT AT A
Ali-Red Ttme( )

Lead/lag
Lead-Lag O
Recall Moc

Spillback Cap Reductn
Storage Cap Reducin
Reduced v/c Ratio

Splits and Phases: 1: Amory Street & McGregor Street

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

Lane Confl

152 389

Actuated Cycle Length um stlime:(

Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min
¢ Critical Lane Group

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 2



Queues Synchro 6 Report
2: West Bridge Street & Elm Street 6/21/2013

N  f

11000 95 470 - 65 1 90
105 114 205 78

T R R
3 8 81 5 2

Turn Type
Protected P
Permitted Phases
Detector Phases

WMinimtr Tnitial (&)
Minimum Split (
Total:Split(s)
Total Spht (%)

8 1
- 50 100
160 220
0230 390 16.0
20 9% 35 5% 14.

L
1000 !
22, O
1230 420 " 16.0 23,
20.9% 38.2% 14.5%

Base CapaCIt
Starvation Cap Reductn
Spi

Cycle Length: 110
Actuated Cycle Length: 78.2.
Natural Cycle: 105

Control Type: Actuated-Uncoordinated - L ‘ Pl L
# 95th percentile volume exceeds capaCIty, queue may be longer

. Queue shown is maximum after two cycles. ‘ i

Splits and Phases: 2: West Bridge Street & Elm Street

FEET Exits 6 & 7 2012 Existing AM Peak
" VHB, Inc. Page 3



Queues Synchro 6 Report
2: West Bridge Street & Elm Street 6/21/2013

Lanq‘." Conflguratlons

Protected Phases k 9>

hase:

C p C
Reduced v/c Ratlo

FEET Exits 6 & 7 2012 Existing AM -Peak
VHB, Inc. Page 4



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: West Bridge Street & EIm Street 6/21/2013

Lane Configurations 5 M F

00 1900 1900 1900 1900 1900 1900 1900 . 1900 19

AT

1. OO 0.95 . .

©1.00° 1,00 085 :1.00

095 1.00 1. . : . . . :

1555 3110 1301 1533 3065 1120 1510 2916 1141

0.95 1.00

- 15655 3110 1

) 165 420 100

 0.95 095 095 083 083 083 092 092 092
174 442

442

Ideal Flow (vph
Lane W|dth
Total Losttime (s).

Flt Permitted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHFE . 0.
Adj. Flow (vph)

RTOR Reduction (vph).
Lane Group Flow (vph)
Heavy Venhicles (%)
Parking (#/hr)

y

.'Purotect‘ed Phases
Permitted Phases

T3]

v/s'Ratio Perr
v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay,d2 = 48 126
Delay (s)
Level of Service

c Cntl al Laﬁé Grouy p

FEET Exits 6 & 7 ‘ 2012 Existing AM Peak
VHB, Inc. Page 5



Queues Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

Lane Configurations &5 b 4 fF _ k) ) f' b

iTurnBay Length (it
Base CapaClty (vph)

Splits and Phases:  3: Granite Street & Main Street

2

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis ‘ Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

T T 2 N R S

Lane Conﬁguratlons & 5 4 f 4 i Y T

ideal 1900, 1900 1900 1900 1900 1900. 1900 1900 1900 1900 1900
Lane Wtdth , 12 12 1
Totai Losttime (s) o404

Lane Util Factor

Satd. Flow (perm)
Volume (vph)
Pealk-hour factor, PHE
Adj F Iow (vph)

Lane Group Flow (
Heavy Vehicles (%)
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s). |
Effective Green, g (s)
Actuated g/C Ratio |
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
Vis RatioProt
v/s Ratio Perm

304 | 234 376 456 456 |
34.4 254 416
T i 0 42 ‘,“ .
) 6.0
iy
641
040 "fff%f'iO 04 c0.1

: (8
Approach Los

HCM Average Control Delay
HCM Volume to Capacity ratio -~ =
Actuated Cycle Length (s)

Intersection Capacity. Utilization
Analysis Period (min)
¢ Critical Lane Group

FEET Exits 6 & 7 2012 Existing AM Peak
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Queues | Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

I T T U N

1631 1471 1343 1391

026 0.34

Splits and Phases: 9: Granite Street & Exit 5 NB On Ramp

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

J—b?#—ﬁ-&\%@*\?*

Lane Configurations

L ‘i
1900
11
40 40 _j?;4~.ro;
097 095 1.

0 100
1.00 1. : X ) | |
8110 1391 3206 2424 3328 2508 |
95 1.00
30163110
455 375 180
0500 B R OB O g e

Lane Wldth
Total Losttime (s) = 4
Lane Utll Factor

iFlt Permitted _ 95 1, ‘_
Volume (vph) 100
factc 0.

Heavy.Vehicles (%)
Turn Type

Permitted Phases
Actuated Green, G (s) 332 186
Effectlve Green g( ) 35.2

Clearance Time (s (s) 6 0

Veh:cleExtensnon(s) 3 0 :
Lane Grp Cap (vph) 1159

v/s RatioProt = 04 ¢c0."
v/s Ratio Perm
vic Ratio
Uniform Delay, d1
Progression Facto

Defay (s)
Level of Service
Approach Delay (s)
Approach LOS

3 38.¢ 9 129 5:?5:;1‘(.:
b ¢

HCM Average Control Delay
HCM Volume to Capacity.ratio .

Analysns Penod (mm)
¢ . Critical Lane Group -

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 9



Queues

* 11: Granite Street & N. Commercial Street

Synchro 6 Report
6/21/2013

Lane Configurations

B B
N M

B
i

Detector Phases

Minimum Initial (

Mlmmum S

28.0

% 36.7% 23%

862

225 1136

1295

0.69

084 036 064

Splits and Phases:

11: Granite Street & N. Commercial Street

FEET Exits
VHB, Inc.

6&7

2012 Existing AM Peak
Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

f—»‘»(*‘“kﬂ'ff*‘vlw’

'''' 1900 1900 1900 1900 1900 1900 1900 1900 - 1900

13
1.00 .
100 099 .
1 0.95 .

Satd. Flow (prot) - 1646 4369

Flt Permitted . . 0.95 1.

Satd. Flow (perm) = 2987 2988 - 1646 4369

Volume (vph) ‘ 220 75

Peak-hour factor, PHF l??.-,? 0.92 092 092 092 092 092 092 092 092 092

Ad) Flow (vph) 82 663 60 54 33 33

Lane width
Total Losttime/(s) = .
Util Factoi’

Flt Protected

Eifective Green, g (s) 243+
Actuated g/C Ratlo

v/s Ratio Perm
v/c Ratlo

Progressmn Factor
Incremental Del
Delay (s)
Level of Service
Approach Delay (s)
Approach LO

HCM Average Control
HCM Volume to Capacity ratio
Actuated Cycle Length(s) .. =
Intersection Capacity Utilization
Analysis Period (min).
¢ Critical Lane Group

_.Sum of lost time (s). -
ICU Level of Serwce o

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 11



Queues Synchro 6 Report
26: Amoskeag Street & 6/21/2013

N

Lane Configurations i

Lane Group Flow (vph)

St t
Splllback Cap Reductn 0 0
dule

Reduced v/c Ratio 0.53 0.50

Cycle Length: 90

Natuwral Cycle: 45

Splits and Phases: 26: Amoskeag Street &

FEET Exits 6 & 7 ’ 2012 Existing AM Peak
VHB, Inc. Page 12



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
26: Amoskeag Street & 6/21/2013

Lane Conﬂgurattons

Total Lost t|me (s) 40 40
LaneUtil.Factor oo e vl e e 0095097
Frt 1.00 1.00

Flt Protected = =« 00 095 e e
Satd Flow (prot) 3539 3467

3467
O 89‘ ‘

RTOR Reductlon (vph) o 0 0 0 0

v/s Ratio Perm..
v/c Ratio

F’rogressuon Factor
Incremental Delay, d2
Delay (s)

Levelof ‘:SérVi'cé ‘

~ ge.
HCM Volume to Capamty ratio
Actuated Cycle Length (s) -
Intersection Capac:t}{‘Utilizatio

Analysis Period (min).
¢ Critical Lane Group

“"ICU Leve! of Serwce

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 13



Synchro 6 Report

Queues
6/21/2013

28: Amoskeag Street & River Front Drive

O 2 N B

Lane Configurations A 4 = 'ﬂ;‘ " £} y &

Splits and Phases:  28: Amoskeag Street & River Front Drive

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 14



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

5 2 N

Lane >

Ideal Flow. (vphpl)‘ ..1900. 1900 1900 - 1900 1900 1900: 1900 1900 1900 1900 1900 1900
Lane Width 10 10 13 12 10 10 13 12 16 16 16 16
Totallosttime(s) . . . 140 40 = odgoag g e
Lane Util. Factor

:Flt Proteoted .

Fit Permitted
Satd. Elow (perm).
Volume (vph)
P -fac

061 061 0610 0.71
16 0 16 35

Heavy Vehicles (%) =~ 1% 1% = 1% o 1% 1% 1% 1% 0% 0% 0% 3%
Turn Type Prot  Prot Prot  Prot Perm Perm
Protected Phases Sl R U T e e
Permitted Phases
Actiiated Green, G (5)
Effective Green, g (s)
Actuated g/C Ratio -
Clearance Time (s)
Vehicle Extension (s)
Lane Grp C p(vph)
visRatioProt. . = ¢
v/s Ra‘no Perm

Le m;el of Service
Approach Delay (s).
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio oA rmm
Actuated Cycle Length (s ) 86.3 Sum of Iost tlme (s) 12.0
Intersection Capacity Utilization - % ICULevelofService = B
Analy3|s Period (min)
ritical. Lane Grou

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 15



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

Conﬂguratlons

Approach LOS D

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 16



Queues Synchro 6 Report
31. Amoskeag Street & Elm Street 6/21/2013

Lane Conf:guratlons

Protected
Permitied Phases
Detector Phases
Minimu ’
Minimum Split (s)
Motal Split(s) =
Total Spllt (%)

1000 5001000
220 . . .

0 280 160 230 710 280
23.3% 13 3% 19 2% !

0 40040040 a0

2.0 2.0 2.0

7 48'0;. 69

All- Red Time (s)
Lead/Lag
Lead-Lag Optlmlze’?
RecallMode
v/c Ratto

ne' None Nore None ' Nor
0.21 009 0.52 .
. OO 0.0 0.0 .
1 706 228 494 408 24
Queue Length 50th (ft) 297 116 0 142 41 6 ‘

Queue Length 95th (ft) #6768 263 14 #373 143 . 27 152
lnterna! Link Dist (ft) 741 2475
; : 00 e T

.Base CapaCIty (Vph) 732

0 1172
Starvation Cap Reductn o0

Storage Cap Reductn
Reduced vlc Ratio 0.87 042 048 088 021 0.06 045 0.0

Splits and Phases:  31: Ambskeag Street & Eim Street

S o4

FEET Exits 6 & 7 2012 Existing AM Peak
‘VHB, Inc. Page 17



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
31: Amoskeag Street & EIm Street 6/21/2013

A ey ¢ AN AL S

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

Lane Group Flow (vph)
Heavy Vehiciss (%
Parking (#/hr)

275 475 0 0 0 220 180 30 10 256 575

Vi Ratuo""h‘ 093 045 0.39 0.96 0.22 022 042 041

‘age
HCM Volume to Capaclty ratno 0.81
‘e ' 10

c Cntacal Lane Group

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 18



Queues Synchro 6 Report
32: Goffstown Rd & Front Street 6/21/2013

> < A 4

Lane ‘Group Flow (Vph) 1194

Pretected Phasesn

Permitted Phases.
Detector Phases

Minimum Initial (s)
Minimum Split (S)
Total Split (s)
Total Spht (%)

2 0”],. 20
00 600 600 .. . o

All Red Tlme (s)
Lead/Lag _
Lead-Lag Optlmlze’?
Recall Mode
v/c Ratio
Control Delay.
Queue Delay
Total:Delay.
Queue Length 50th (ft)
" Queue Length 95th (ft)
Intemal L|nk Dlst (ft)

0
)

B

Spillback Cap Reductn
StorageCapReductn .- . 0. .0 . 0.
Reduced v/c Ratio D 65

Control Type: Actuated-Uncoordinated .~ . = 0 L

Splits and Phases:  32: Goffstown Rd & Front Street
— ‘

ol

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 19



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
32: Goffstown Rd & Front Street 6/21/2013

PO N T U B S

Lane Conflgurataons

Heavy Vehicles (%)
Turn Type

Aétuatéd Cyclé Length (s)
Intersection Capacity. Utilizatio 4%
AnaIyS|s Perlod (mln)v 15

FEET Exits 6 & 7 2012 Existing AM Peak
VHB, Inc. Page 20



Queues Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

VA

Lane Grou
Turn-Type .
Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s
Minimum Split (s) 16.0 250
Total Split ( ; . 26,0 250 27.0 27.0 49.0  22.0 26.
Total Split (%) 25 O% 25.0% 27 0% 27 0% 49.0%

Yellow Time (s) - 40 4. 040
All-Red Time (s)
Lead/lag . -
Lead-Lag Opti
Recall Mod
v/c Ratio

25.0

22 0%
4 O‘b‘;":‘ff i
2 0 .

> None None None = None . None Non
0.88 0.87 0.81
5494 614 447
0.0 0.0 0.0 . .
Total Délay . B8b 494 614 447 142 698
Queue Length 50th (ft) 152 177 200 200
Quistie [ength O5th (ft)| #277 | #280 #357 #288 195 #290
Internal Link Dist (ft) 274 2003

Turn Bay Length (ft) ‘ .
Base Capacity (vph)
Starvation Cap Reductn: . 0
Spillback Cap Reducin
Storage Cap Reductn. = 0,
Reduced v/c Ratio

Natural Cyc >
Control Type: Aotuated Uncoordinated

Splits and Phases:  1: Amory Street & McGregor Street

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

2 o N et ANt oA
B B

235 330 180 300 575 365 ééo 375 310 215 265 95

Lane Group Flow (
Heavwy Venicles (%
Turn Ty |
Profected Phase

Lane Grp Cap (vph)
VIs'Ratio P

14.9

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 2



Queues Synchro 6 Report
2: West Bridge Street & EIm Street 6/21/2013

Ay ¢

Volume (vph)
Lane Group Flow (vph)
TurniType i
Protected Phases
Permitted Phases.
Detector Phases
Minimum Initial (s
Minimum Splat (s)
Total Split(s) =
Total Split (%)
Yellow Time (s)
AII Red Tlme( )

191 4418‘ 1"60" 156;""
_Prot . pttov. Prot ok

3
4 ng ;
16.0 220 16.0
TA700 22007390 190

155% 20.0%

240 400 170 240 430 160 230

173%>218%>364%>155%>218%;391%)145% 20.9% 36.4%
40 40 40 40 0 40 4o
20 20 20 20 20 20 |

lead. lag = lead Llag = le

Recall Mode
v/c Ratlo

054 021 066 055 O 22
bR R e ST
. 0.0 0.0 .
00 90 00 00 0
I ‘
D B 8

ta Reductr
Spillback Cap Reductn
torage Cap Reductn 0.0 00 00 0
Reduced v/c Ratio O 71

Cycle Length: 110
Actuated Cycle Length: 82.6
Natural Cycle: 105

Control Type: Actuated-Uncoordinated. B ' G
# 95th percentile volume exceeds capamty, queue may be longer

' Queue shown is maximum after two cycles. = Rl e

Splits and Phases: 2: West Bridge Street & Elm Street

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 3



Queues Synchro 6 Report
2: West Bridge Street & Elm Street 6/21/2013

Starvat Redu
Splllback Capreductn
Re

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 4



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: West Bridge Street & Elm Street 6/21/2013

Lane1W|dth
TotalLosttime(s) .~ 4.0 4
Lane Utll Factor

1. OO
1085
1.00
1164
1. OO 1.00
1.2973 . 1164

0.95
oo

Fit Protected

‘me"m'e (vph)‘
Peak-hour factor, PHE | 0.
Adj. F!QW (‘VP,h) .

293 1 14
L
293 43

: 2% 2%

:;F’rotected Phases
Permitted Phases

Effective’ Green af(s)
Actuated g/C Ratlo

Lane Grp Cap.(vph)
v/s Ratio Prot

Vis Ratio Perm |
v/c Ratio

Unifor Delay; d
Progression Factor
Incremental Delay, d2 104012 01 44 .54 04 421" 0 : .
Delay (s) : 441 30.0 164 37.3 355 16.7 461 , 32.4 161 428 335 1741
Level of Service - ). D [ et _ R

Intersectlon Capac:lty Utlllzatlon 61 4% ICU Level of Servnce ... B

c Crmcal Lane Group

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 5



Queues Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

- ¢ ~ A 1 A2 N ]
R NBE NBT 'NBRIISB

Lane Configurations $ 5 4 & .4 F b B

Total S
Y"naw;-
All-Red Time (s)
lead/lag i

Base Capac&y (i[ph) "329 319 303 981 459 891 369 827

Reducéd{//c Ratio 048 090 093 054 “0.86 033 093 059

Splits and Phases:  3: Granite Street & Main Street

A‘m#

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis | Synchro 6 Report
3. Granite Street & Main Street 6/21/2013

T R N VS

4 5 4 F | I - S
1900 1900 1900 1900 .1900. 1900 1900 '1900.. 1900 ' 1900, 1900 1900
14 14 14 13 11 16 12 12 14 14 12 12
40 L 40 40 . 40 40 40 40 - |
095 1.00 1.00 1 00
0 100 085 . . 100/ 085 1.00 100 |
0.96 1.00 1 .00 . .
4595 4515 1647 e
Fit Permitted . 095 096 1.00
Satd. Flow((perm) .~ 1749 ' 1595 1515 1647
Volume (vph) 490 75 525
9 099 099 099 094 |
76 530

Adj Flow (vph)
RTOR Reduc:
Lane Group Flow (v 8 7
Heavy Vehicles (%) = 0% 0% 0% 0% 0% 0% 0%
Turn Type pt+ov
Protected Phases Bgun ey
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension(s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm

4 416w

456  46. )
7 0467 04T 04T T
0 60 .
o
718 385
o 047 0 15}:;;;;3,,.;_

'Umform Delay, d1
Progressmn Facto
lncremental Delay d2

Apprc'ébh"l_os

HCM Average Control Delay
HEM Volume to Capacity r;

Intersection Capacity Utilizatior
Analy5|s Period (min)
¢ Critical Lane Grou

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 7



Queues Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

PR N Sl S VRSN N

25 0 250

fRé‘Cf‘Jaj,ll“iMbﬂ ,
v/c Ratio
Control Delay, : 9 : 37, ‘ e

Queue Delay ’ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BaseCapacuty(vph) 1161 700 1647 1391 1252 1405 708 933 708 1234
Bk :

S‘plllback Cap Reduéth 0 0 0 0 0 0 0 0 "0 0

.ReducedV/cRathv 011 083 022 091 062 019 023 017 078 0.68

Splits and Phases:  9: Granite Street & Exit 5 NB On Ramp

_'.2

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

Ideal Flow (vphpl) 1800 1900 190¢
Lane Width
Tofal Losttime (s) = 40 40
Lane Utl! Factor ‘
Fit Prote
Satd. Flow (prot) i
Flt Permitted O 95
Satd. Flow (perm) = 3046
Volume (vph)
Peak—hour faCtorv ! ‘ AN e M
Ad; Flow (vph) o y

L e Group Flow (vph)

~ HeavyVehicles (%) 0% 0% |
Turn Type Prot
Protected Phases - 5
Permitted Phases
Actuated Green, G (s) = 354
Effective Green 9 (s) 37.4

~ Free Protoustom Protoustom
B 4 B Bl

25 264 980 182 354 182 425
284 98.0 202 374 202 445
020 1007 021 038 021 045
. 6.0 6.0 6.0 6.0 6.0
0 80 80 80 80 80

910 1405 686 934 686 1227
T 0257 7005 006 047 031

Clearance Tlme (s) 6.0
Vehicle Extension'(s) -~ 3.0 - 3.0"
Lane Grp Cap (vph) 1162
v/s:Ratio Prot
v/s Ratio Perm
v/c Rati :

085 019 024 047 080 s
32.8 0.0 325 200
0' 100 1,00 100 100 1.
7.4 0.3 0.2 0.1 .
6 401 03 327 201 438 22
C

Progression Factor 00
Incremental Delay, d2 0. O
Level of Serv:ce o

HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 087 R
98.0 Sum of Iost time (s)

. Em% . ICU Level of Service .
Analys:s Penod (mm) 15

¢ Critical Lane Group e

FEET Exits 6 & 7 | 2012 Existing PM Peak
VHB, Inc. Page 9









Queues Synchro 6 Report
11: Granite Street & N. Commercial Street ' 6/21/2013

Profécfed Phases 5 2 "'1 6 8 4 -3 . 75 5
Permltted Phases

Total Split (s)
Total Spllt (%)

vic Ratio
Control:-Delay
Queue Delay

Queue Length 95th (ft). #336. #672

Internal Llnk Dist (ft)

Splits and Phases:  11: Granite Street & N. Commercial Street |

FEET Exits 6 &7 2012 Existing PM Peak
VHB, Inc. _ ' Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

A 0N B g A

Lane on lgura ions
Ideal
Lane Width

TotalLosttime(s) . . 40 40 .. . .
Lane Util. Fac r

Flt Protected ’

Fit Permitted . .
Satd. Flow (perm) . 3016 3073 =
Volume (vph) 420 890 75 T
Pealchou factor, PHE | 0.8 0.88' 083 085 085 085 085
Adj Flow (vph)

Lane Group Flow (vph)
Heavy Vehicles (%)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s) 133 40.0
Effective Green, g (s)
Actuated g/C Ratio.
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (v
v/s‘Ratio Prot
v/s Ratlo Perm

Level of Service
Approach Delay (s)
Approach LOS

HCM Average Confrol Delay .
HCM Volume to Capacityratio =~ 094 .

Actuated Cycle Length (s) Sum of lost time (s) » 23.5

Intersection Capacity Utiliz . ICULevelofService = Do
Analysis Period (min)
¢. Critical Lane Grou

FEET Exits6 &7 - 2012 Existing PM Peak
VHB, Inc. Page 11



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

LanéiConﬂguratlons

Lane Grp Cap (vph) 182 621
atio RPrc

Level of Service
Approdch Delay (s)
Approach LOS

FEET Exits 6 &7 2012 Existing PM Peak
VHB, Inc. Page 12



Queues Synchro 6 Report
26: Amoskeag Street & 6/21/2013

Lane Group Flow (vph) 1777 1253 - » ‘
TR i T e e T
Protected Phases
Permitted Phases.
Detector Phases
Minimum Initial (s)
Minimum Spli
Total Split (s)
Total Spht (%)

Queue Length 50th (ft) 422 N | |
Queue Length 95th (ft)  #607 #436° . -~ .
Internal Lmk Dist (ft) 168

NatUrvaI”Cycle 80
Control Type: Actuated -Uncoordinated

Splits and Phases;: 26: Amoskeag Street &
+—

al

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 13



HCM Signalized Intersection Capacity Analysis . Synchro 6 Report
26: Amoskeag Street & 6/21/2013

—- Ny ¢ TN A

'RTOR Reduction (vph)
p.Flow (vph)
Heavy Vehicles (%) 2% 2% 0% 0% 0% 0%

Protected Phases 1 2

Permitted Phases:
Actgated Green G (s)

‘Sum of losttime:
ICU Level of Service

139.0%

c Cr lcal' Lane G‘roup

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 14



Queues Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

Lane Conflguratlons
Volume (vph :
Lane Groua Flow (vph)

Protected Phases
Permitted Phases '
Detector Phases
Minimum Initial (s).
Minimum Split (s)
Total Split(s) = =

Total Spit (%)

189/ 9% oK te%
,2_0_ : 20; 2,-0.,. _

All Red flme (s)
Lead/Lag’ -

RecallMode. .| .
_v/c Ratio

one. None None None None None
0.62 .
. 0.0
4 10 5
287‘ -

Spillback ¢ Cap Reduotn
Storage Cap Reductn
Reduced v/c Ratio

Splits and Phases.  28: Amoskeag Street & River Front Drive

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 15



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

3 2 a0y 8 ¢ A At DS
N —

Lane Conﬁguratlons

F It Permltted
Volume (Vph)

Adj Flow (vph)
RTOR Reductic

Actugted g/C | Ratso‘
Clearance Tlme (s)
s

Aétu‘atediCy‘cklé L‘e.ngt‘h (s )
Intersection Capacity Utili
Analysis Period (min)

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 16



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28:. Amoskeag Street & River Front Drive 6/21/2013

I &

Lane Configurations
Ideal Flow (vphpl)
Lane Width

fTotal Lost time (s)

'Flt Protected
Satd. Flow (prot).
Fit Permitted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph
Lane Group F w(vp )
Heavy.Vehicles (%) .. |
Turn Type
Protected Phases
Permitted Phases

Effective Green g( )

Actuated g/C Ratio . 0.
Clearance Time (s) ‘
Vehicle Extension (s) | 3.0

Delay (s)
Level of Serwce
Approach Delay (s)

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 17



Queues Synchro 6 Report
31: Amoskeag Street & Elm Street 6/21/2013

Ay vt M S

Lane Configurations

vic Ratio " 096 050 025 096 027 020 055 055

567 1123 1526 181

050 025

Splits and Phases: 31: Amoskeag Street & Elm Street

I o

FEET Exits 6 & 7 . 2012 Existing PM Peak
VHB, Inc. ' Page 18



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
31. Amoskeag Street & EIm Street 6/21/2013

v T A VI

. ‘ _‘;‘,;; 900. - 1901 ‘f‘;i'i‘::’IQOO 1900 1900 1900.: 900 1900 1900 1¢

LaneWIdth 11 12 13 12 12 12 12

1.00 .
0.95 .

TotaILost’ume(s) 4()40 40
Lane Util. Fact r

Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF
Adj Flow (vph)

8. 088 089 089 .0.89

Heavy Vehicles (%) = 0% 0% . 0%
Parklngw(#/hr)

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green; g(s) . 31:
Actuated g/C Ratlo
Clearance Time (s)
Veh|cle ExtenSIon

vis Ratlo Prot
Vs’ Ratio Perr
vic Ratio
u

Delay (s)
Level of. Servnce

HCM Volume to Capamty ratlo
Actuated Cycle Length 1012 .. Sumoflosttime (s) g0
Intersection Capacity Utilization - 73.8% ICU Level of Servuce b

Analysis Period (min adBE L e e e e T e

¢ Critical Lane Group

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 19



Queues Synchro 6 Report
32: Goffstown Road & Front Street 6/21/2013

ﬁ‘é'tél“é

Yello

Reduced vic Ratao‘ 031 068 029 049 023

Splits and Phases:  32: Goffstown Road & Front Street
i

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 20



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
32: Goffstown Road & Front Street 6/21/2013

O T S N B

ideal Flow (vphpl) " 11900° 900" 1900 1800 1900 1900 1900 1800 1900 1900 1900 1800
Lane Width 16 16 ‘ 16 16 12 12 12 13 13 13
TotalLosttme(s) ~ =~ =~ 40 40 40 0 ooooooagt 4o
Lane Ut|| Factor . 1.00 1.00 1.00 1.00
' e G 0B A0 085
1.00 1.00 1.00 1.00
63 2132 1812 ' 1944 1652
Fit Permitted . 1.00 1.00 1.00 - 1.00 1.00
Satd.Flow(perm) .~ 1863 . 2132 4812 . ol 4Q04 {652
Volume (vph) , 0O 495 0 815 48 0 0 0 0 405 175
Peak-hour factor, 086 086 093 093 093 088 088 088 088 088 0.88
Adj Flow (vph) 522 0 0 0 0 460 199
RTOR Redugtion(vph) . 0. .0 0 0 .0 .0 0 0 .0 0 0 7
Lane Group Flow (v h) 0 0 576 0 8 522 0 0 0 0 460 128
HeavyVehicles (%) | = 0% 0% 0% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Turn Type Free Perm
Broiaiad phasss s LT
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s) .
Actuated g/C Ratio |« 100
Clearance Time (s)
Vehicle Extension (s): =~
Lane Grp Cap (vph)
v/s RatioProt =
v/s Ratlo Perm

.1 66.8

Delay(s) ,
Leyel of Serv:ce

HCM Average Control Delay
HGM Volume to Capacity rafio. -
Actuated Cycle Length (s) 3 S
Intersection Capacity Utilizatio ICU'LeveIfof Servnce
Analysis Period (min)
¢ Critical Lane Grou

FEET Exits 6 & 7 2012 Existing PM Peak
VHB, Inc. Page 21






Queues Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

Lane Grdu

Turn Type
Protected Phases

' T

133%,193%,459% :
A0 A a0
20 20
. Lead  lag

26.7%

RecallMode
v/c Ratio

S G e

078 0.

L

0.0

896 538
105

‘314
#491  #612.

(1)
Queue Length 95th (ft)
internal Link Dist (ft)
Turn Bay, LengthA

Splits and Phases: 1: Amory Street & McGregor Street

b &

FEET Exits 6 & 7 2035 No Build AM Peak -
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

A ey v ANt ML S
‘ ——

Lane Configurations

Lé'h'ev Group Flow ( 'h)‘

Protected Phases
Permitted Phase
Actuated Green, G (s)
Effective Green;, g.(s).
Actuated g/C Ratlo

Vehlcle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

V/s Ra’ao _bet

Unifofin Delay, 2 egnE
Progression Factor 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00

HCM Volume to Capac
Actu ‘ Vot lost time!
Intersection Capacity Utilization 102.0% ICU Level of Serwce G
Analysis Period (min 1

¢ Critical Lane Group

" FEET Exits 6 &7 2035 No Build AM Peak
VHB, Inc. Page 2



Queues Synchro 6 Report
2. West Bridge Street & Elm Street 4 6/21/2013

O N T U I e

Turn Type
Protected Phases
Permitted Phases .
Detector Phases
Minimum Initial (s
Minimum Splrt( )
{ plit (s)
Split (%)
Yellow Time (s)
All Red Time (s)
d/L

20 0% .
. 2.0 .
i ilag L ead

Recall Mode -
v/c Ratio

Control Delay -
Queue Delay
Total Delay.
Queue Length 50th (ft) 105 134
Queue Length 95th (ft) . #331 #343 | 36 #
Internal Link DlSt {ft)

V ‘,,9:4?.,, 047 0.57 0.5

Starvation Cap Reductn
Salllback Cap Reductn
Storage Cap

# 95th percentlle volume exceeds capacuty, queue may be longer; ‘
. Queue shown is maximum after two cycles. :

Splits and Phases:  2: West Bridge Street & Elm Street

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 3



Queues Synchro 6 Report
2: West Bridge Street & EIm Street 6/21/2013

Reduced vic Raﬁo

FEET Exits 6 & 7 ' 2035 No Build AM Peak
VHB, Inc. : . Page 4



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: West Bridge Street & Elm Street 6/21/2013

N Y

Flt Permltted '
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph) | (
Lane Group Flow (vph)
Heavy Vehicles (%) = ¢
Parkmg (#/hr)

5095 0. 95?5.\’59.-]95,3 1095 0. 95551? 095 095

v/s Ratlo Prot
v/s Ratio Perm .
v/c Ratio
Uniform Dela: \
Progression F ctor
Incremental Delay, d2¢ '
Delay (s)

115
44.5

34 1 i

~ Sum of lost time (s)

!ntersecnon Capamty Ut:llzatlon 58.9“%:‘:( " ICU Level of Service B

c Crmcal Lane Group

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 5



Queues Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

“35.8%

Internal Link Dist (fty 176 315 1565
i BAY Length () 770
Base Capacity (Vph) 323 289 276 975 444 915 376 821

Splits and Phases:  3: Granite Street & Main Street

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

Aoy ¢ AN

Lane Confi uratlons
Ideal hpl)
Lane Width 14
Totallosttime(s) .. ... . 40
Lan Util Factor

00 1900 1960 "1800: 1900 19007 1900 1900
. 1,1 16 12

: 1 00 _

1,00 _

Fit Permltted

Satd. Flow (perm) =
Volume (vph)
Peak-hour factor, PHF -
Adj. Flow (vph)

Heavy Vehicles (%) =
Turn Type

Protected Phases
Permitted Phases
G(s)
Effective Green g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s) |
Lane Grp Cap (v
V/s Ratio Prot.
v/s Ratio Perm

Umform elay, d1
1 Factor
remental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

HCM Average Control Delay
HCM Volime fo'Capacity ratic.
Actuated Cycle Length (s)
Intersection Capacity Utilizat
Analysis.Period (min)

¢ Critical Lane Group

HCM Level of Semce o

- Sum of Iost’ume (s)w N
 ICU Level of Service '

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 7



Queues Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

{_ane Configurations

:Mlmmum Spllt() 25.0 220 25.0 220 250 250 250 250

1136 1391 602 1247

tal Reduc
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 009 090 030 044 044 006 044 014 081 1.05

Splits and Phases: 9: Granite Street & Exit 5 NB On Ramp

FEET Exits 6 & 7 ‘ 2035 NovBuiId AM Peak
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

Lane Conflguranons

Ide (v
Lane Width
. TotalLosttime(s) = 4.0 . 40 4

RS (IR e 1 OO )
1.00 0.95 1. OO 0.95 .
01391 13296 2424 3328 250
1.00 0985 1.00 0.95
0. 1391 3296 2424 3328 |
85 200 165 540
..
89 3056 174 568
89 305 83 568
Y% % Y T
> Protcustom  Protoust

Satd. Flow (perm)
Volume (vph)

Peak-hour factor, PHF
Adj Flow (vph)

Actuated Green, G (s) 454 7199 o
Effective Green, g(s) 474 21.9 .
Actuated f 048 022 1.00 0.
Clearance Time (s) 6.0 6.0
Vehicle Extension(s) =~ 30 = 30

685

20T

vis Ratio Perm
vic Ratio.

Delay (s)
Level of Service
Approach Delay (s

Approach LOS

HCM Average Control Delay 41.3 HCM Level of Servnce D -
HCM Volume to Capamty ratio! i S e e

Sum of lost tlme( ) |
- ICU Level of Service:

Intersection
Analysis Period (min)
C ritical Lane Group:

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 9



Queues Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

O ol N R S

Protected Phases

Permitted: Phases
Detector Phases

733 479 420 391

lelbacyk Cap R.}edu'ctr‘l
Storage Cap Reductn '+ . 0
Reduced vic Ratio 1.10

Splits and Phases: 11: Granite Street & N. Commercial Street

— g2

K-l
¢' o7 -ﬁ'ﬁ o9
T
B i T

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

Lane Conflguratlons _

Léne e

Total Losttme(s) =~ =« 40 40 . 40 o A0 ey Ay

Flt Protected
Satd. Flow (prot) '
Fit Permitted
Satd. Flow (perm)
Volume (vph)

Adi. Flow (vph)
RTORReduction (vph)
Lane Group Flow (v

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s) 19,5 s
Actuated g/C Ratio

v/s RatioPefm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2-+
Delay (s)

Level of Service |
Approach Delay (s)
Approach LOS.

2g
HCM Volume to Capacuty ratio
Actuated Cycle Length (s}~ 93. 4
Intersection Capacity Utilization 71 O%
Analysis Period (min), .
¢ Critical Lane Group

. Sum of lost time (s) e
vel of Service.

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 11



Queues

26: Amoskeag Street &

Synchro 6 Report
6/21/2013

RN

v/c Ratlo

ControliDela

26: Amoskeag Street &

Splits and Phases:

FEET Exits 6 & 7
VHB, Inc.

2035 No Build AM Peak
Page 12



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
26: Amoskeag Street & 6/21/2013

— % ¢ TN A

Lane Conﬂgura’uons '
Ideal Flow (vphpl) . 1900 1900 1900 1900 190
Total Lost time (s)
Lane Util. Factor,
Frt
Flt-Protected:
Satd. Flow (prot)

FElt Permitted: -
Satd. Flow (perm)
Volume (vph) |
Peak-hour factor
Adij Eiow (vpl A

RTOR Reduction (vph) o 0 O |
L Flov 007001883 4047 00
2% 2%

Protected Phases
Permitted Phases -
Actuated Green, G (s (s)
Effective Green, g (s) @
Actuated g/C Ratlo

v/c Ratio
Uniform Defay, d1
Progression Factor
Incremental Delay, d2:
Delay (s)

Level of Service . -

pproach Delay( )
Al hL

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Ultiliz
Analysis Period (min)-
¢ Critical Lane Group

7Sum of lost fime (s) 7
lCU Level of Serwce

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 13



Queues Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

20. 0% 20.0%

0.02 047

# 95th percentlle volume exceeds capactty, queue may be Ionger
how maximum after two cycies.

Splits and Phases:  28: Amoskeag Street & River Front Drive

B

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 14



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

= T~ e S N B

00 1900 11900 1900 - 1900 1900 1900

10

TR
1.00

“Lane Wld’[h‘
Lane U il. Factor

Fit Protected
Satd. Flow (prot)
Fit Permitted

- Satd. Flow (perm).
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph): =~
Lane Group Flow (vph

Heavy Vehicles (%) = =

Actuated g/C Ratio.
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
vis Ra’uo Perm

Delay (s). |
Level of Servrce_v_._'
Approach Delay (s)

Approach LOS

HCM Average Control Delay . HCM Level of Service
HCM Volume to Capacity ratio . s e e
Actuated Cycle Length (s) ~ Sum of lost time (s) 12.0

Intersection Capacity Utilization - . ICULevelofService = D
AnaIySIs Period (min)
"""" . Critical Lane Grou

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 15



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

Lane Conﬂguratlons s

Appfdéch os D | e ' - {

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 16



Queues Synchro 6 Report
31: Amoskeag Street & Elm Street 6/21/2013

NN

Turn Type -
Protected Phas
Permitted Phases
Detector Phases

) 58 3% )

| Recau Mode. . None None = - None None None None ~ None
v/c Ratio ’ - A7 0. 95 023 013 059 0.5€

Queue Length 50th (ft)
Queue Length 95th (fi)  #
Internal Link Dist (ft)

Splits and Phases:  31: Amoskeag Street & Elm Street

% o4

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 17



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
31: Amoskeag Street & Elm Street 6/21/2013

A ey v AN AN S
1 il ,

Vel
Approach Delay (s) 41.9 0.0 64.8 174
TR

€M Average Control
HCM Volume to Capacny ratio 0.91

¢ Critical Lane éroup

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 18



Queues Synchro 6 Report
32: Goffstown Rd & Front Street 6/21/2013

I

Lane Conﬁguratlons

Turn Type = .
Protected Phases
Permitted Phases
Detector Phases
Minimum [nitial (s)
Minimum Split (s) 22.0 .
Total Split(s). . . 0.0 380 0.0 62 Or;ia. 620
Total Split (%) 0 0% 38. O% 0.0% 62 0%

YelowTime(s) = LA 0;;
All-Red Tlme (s)
Lead/Lag 1
Lead-Lag Optlmize'?
Recall Mode.
v/c Ratio
Control Delay;

: Y.

Queue Length 50th (ft)
Queue Length 95th (ft) .. = 0 ¢
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap'Reducin

1844
0

Reduced v/c Ratio

Splits and Phases: 32: Goffstown Rd & Front Street

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 19



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
32: Goffstown Rd & Front Street 6/21/2013

Lane Configurations

Volume (v;ﬁh) 0O 0 1350 0 420 270 0 0 0 0 740 180
Adj Flow (vph) 0 o0 1421 0 442 284 0 0 0 0 779 189

Heavy Vehicl
Turn Type

FEET Exits 6 & 7 2035 No Build AM Peak
VHB, Inc. Page 20



Queues Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

I

Protected P ases

Permitted Phases .
Detector Phases
Minimum Initial (s
Minimum Split (s)

250 160 25
.0, 30.0  '30.0. 33.0 . 57.
27.3%

50 9%,,, AR

Lead- Lag Optlmlze’?
Recall:Mode .
v/c Ratio
Control Delay
Queue elay
Total Delay
Queue Length 50th (ft) 221
Queue Length 95th (ft) . #401
Internal -Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn. = 0 )b 00 0 000 0
Reduced v/c Ratio 098 100 1.02 089 064 101 080

Cycle Length: 110
Actuated Cycle Length:
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
~ Volume exceeds capacity, queue is theoretlcally infinite.
i Queue, shown is maximum after-two. cycles :

Splits and Phases:  1: Amory Street & McGregor Street

FEETExits6 &7 2035 No Build PM Peak
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Amory Street & McGregor Street 6/21/2013

O T T 2 N B S S 4
. e |

Adj Flow (v“‘ )
RTOR Reduction (vr

.Heav_,v,;\{;_e_a‘hlcles_.(?/ ‘ ~ % g 1 ..
Turn Type Prot Prot pttov  Prot pttov  Prot

38.6 207 446

it

Approach Delay (s
Approach 1LOS

,,,,,,

HCM Volume to Capacity. ratio-
Actuated Cycle Length (s)

FEETExits 6 &7 2035 No Build PM Peak
VHB, Inc. Page 2



Queues Synchro 6 Report
. 2: West Bridge Street & Elm Street 6/21/2013

Lane Group Flow (vph)
TurnType '
Protected Phases
Permitted:Phases’
Detector Phases

Minimum Spht( )
Total Split (s)
Total Spht (%)

Yellc (s)

430
3,53%

480 200 290 480 190 230 430 A
40.0% 16 7% 24 2% 40.0% 15.8% 19.2% 35.8%

M AT T e e
2.0 2.0 2.0 20
.. lead ' lLag  lead .lag = Lea

Lead-L g Optlmlze'? » ‘ »
RecallMode™ None None = None None .~ None None
v/c Ratio 0.88 067 026 076 090 025 0.69
' elay L1060 30T "57'3159;9;,:*“5’1”“0“'.1;34217]‘; 2.3 443 5
oo 0.0 .
Queus Length 50th (ft) 139 153 0 110 215 0 135 1 )
Queue Length 95th (ft)  #386 #318: . 29  #307 #483 28 #383 #242 45
lnternal Lmk Dlst (ft) 436 »

Splits and Phases: 2: West Bridge Street & EIm Street

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 3



Queues Synchro 6 Report
2: West Bridge Street & EIm Street 6/21/2013

Lan«F Conf:guratrons

. u. iy

Lead Lag Optlmlze’?
T

Base Capactty (vph)
Starvation Cap Redlsth |
Splllback Ca

ap:
p Reduct

dge
Reduced v/c Ratio

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 4



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: West Bridge Street & EIm Street 6/21/2013

Aoy ¢ AN P A Y

Ideal Flow (1 - 1900:11900 - 1900 1900 1900 1900 1900 1 |
Lane Wldth 13 11 11 13 12
Total Losttimei(s) 40 40 40 40 40 40 40 40 40
1.00 1.00 095 1.00 1.
085 100 1.00 085 100 100 085 100 1.00 .08
095 100 1.00 O. : : :
e
100 085 100 1. ,
1487 1555 3110 1301

Satd. Flow (perm) =
Volume (vph)
Peak-hour factor,
Adj. Flow (vph)
RTOR Reduction (v
Lane Group Flow (v
Heavy Vehicles (%) -
Parking (#/hr)
Yp!
Protected Phases

3405 162 253 405 152 1

TTE06 540 250 587 457
0.06 c0.15

Progression Factor

Incremental' Delay, d2¢
Delay (s)

Level of Service
oroach Delay (s)

~ HCM Level of Service

6 Sum oflost tlme (s) |
73.9% ICU Level of Service

Analysis Period (min)|
¢ Critical Lane Group

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 5



Queues Synchro 6 Report
3: Granite Street & Main Street : 6/21/2013

175%

Le'ad”Lag Op
Recall Mode
v/c Ratio

iTotal:Delay.
Queue Length 50th (ft) 75

19 ~289 0 ~224 238

Internal Link Dist (ft) 176 315 277 1585

ifurn:Bay. Length (ft)

Splits and Phases: 3: Granite Street & Main Street

4 44

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Granite Street & Main Street 6/21/2013

s s |4

Ideal Flow (v ) 41900 ' 1900
Lane Width 12
TotalLostfime (s} e

Lane Util. Factor

Fit Permitted
Satd. Flow (perm) . o dr4r. . 15095 1515

Volume (vph) 15 90 40 615

Peak-hour factor, PHE . 0.95 095 095 095 095 095 095 095 095
Adj. Flow (vph) 16 95 42 647

RTOR Reduction'(vph) = 0 11 a0 0

Lane Group Flow (vph)
Heavy Vehicles (%) =
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio,
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)

~ pm+ov pm+pt
2 6

141 6 46 6
45. 6 48 6

\} Ratlo Perm

Level :‘6f' Service
Approach Delay (s)
Approach LOS

HCM Average Control Delay 89.3 HCM Level of Serwce F

HCMVqume to,vCapaCit\{;rath '; HEANEE A ST e
Actuated Cycle Length (s)
Intersection Capacity Utilizat
Analysns Period (min)

€ | Critical Lane Group

,S um of lost tlme (s)

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 7



Queues Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

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

245% 0.0% 52.7%

v/d Ratio
Control Delay
V‘Queue Delay

Queue Length 50th (ft)
QuistisLength 95th (ff)
Internal Link Dist (ft)
Turn Bay Length {(ft
Base Capacity (vph)
Starvatlon;Cv R
Reductn

1405 635 |

Splits and Phases:  9: Granite Street & Exit 5 NB On Ramp
T

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
9: Granite Street & Exit 5 NB On Ramp 6/21/2013

A T S N N N

Ideal Flow (vphpl)
Lane Width
Total Losttime(s) =~ = 40 40 4

Flt Protected
Satd. Flow.

Flt Permitted . . . .00 . . 0.98
Satd: Flow (perm) 15046 3141 1647 3046 3141 1405 3328 2448 3328
Volume (vph) 145 ‘
Peak-hour factor, PHE = 0,95, 095 ' 0.
Adj. Flow (vph)
RTOR Reduction (v
Lane Group Flow (vp )
Heavy! Veh;cles By

pe

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio -
Clearance Time (s)

T

0 540

Ry e

0 60

8 1300081000300 80
1405 635 908 635 1326

p,ro |

1130‘ f“w

v/s Ratio Prot
v/s!_Ratlo Perm

Delay(s) . R -
Level of Service
Approach Delay (s), -
Approach LOS

HCM Average Control Delay

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection. Capamty Utilizatio:
Analysus Period (min) 15
¢ Critical Lane Gre

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 9



Queues Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

248 148

16.0 22.0 16.0

V/c Ratlom
Cortrol De

Splits and Phases:  11: Granite Street & N. Commercial Street

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

1900 1900 - 1900 1900 1900 1900 1900 1900 1900 1900 . 1900
Lanerdth 11 11 12 12 13
- TotallLosttme(s) = 40 40 40 40

Fit Permltted . .
Satd. Flow (perm) » 3016 3078 =~
Volume (vph) 530

~ Peakchour factor, PHE. 0.95 0.9
Adj. Flow (vph) 558

1 2% 50 90 100
095 095 095 095
247 93 95 105

Heavy Vehicles (%) | 1%
Turn Type .
Protected Phas
Permitted Phases
Actuated Green, G'(s) 1437 363
Effective Green, g (s) 16.3 38.3
Actuated o/C Ratio - 01577036
Clearance Time (s) 6.0 . .
ﬁ/_?hlcleExtensmn(s) 30 800 30 0800
Lane Grp Cap (vph) 461 1104

vis RatioProt 2048 ¢041.
v/s Ratio Perm

piCM Average Control Delay 6
HQM-v.otl,u‘mte:;tcicapac‘:it'y‘;:tatioti-»s-;:" s

HCM Level of S Vi

Sum of lost time (s) | | 235

ICULevelofService. = ... F. .

Analysns Perlod (mln)
""" | Critical l:ane. Grou

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 11



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
11: Granite Street & N. Commercial Street 6/21/2013

Vo

LanéiConflguratlons

Flt Protected
(

Approach Los C

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 12



R

Queues ' Synchro 6 Report
26: Amoskeag Street & 6/21/2013

Lane on‘fiédré |onu.<'s o
Volume (vph) «
Lane Grou:) Flow (vph) 2“21 11511

'l‘jﬂéteét'or Phases
Minimum Initial (s)
ini _ aht (s)

Recall Mode
v/c Ratio
Control Delay
Queue Delay
TotalDelay =+ 4
Queue Length 50th (ft) ~714
Queue Length 95th (ff) - #851 -
Internal Link Dist (ft) 168
: gth (ft)
(voh) 185

Starvation Cap Reductin - 0
Spillback Cap Reductn 86
Storage CapReductn =~ 0 0

Reduced v/c Ratio 1 .25

Cycle Length: 80
Actuated Cycle Length: 80
Natural Cycle: 140
Control Type: Actuated-Uncoordinated :
~ Volume exceeds capac;ty, queue is theoretlcally mﬂmte
Queue; shown is maximum after two.cycles.

Splits and Phases:  26: Amoskeag Street &

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. ‘ Page 13



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
26: Amoskeag Street & 6/21/2013

—- Ny ¢ TN/

I;ane Configurations

2% 2%

Actuated g/C Ratlo
Clearance Time (
Vehicle Extension {s)

v/s Ratto Prot

¢ Critical Lane Group

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. _ Page 14



Queues Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

47 1568 1
Prot o

Protected Phases
Permitted Phases
Detector Phases ‘

To’tél’S'blit (s)
Total Spllt (%)

;'178% i?.a%f&?,_éa% 178%: o
20“W20,.h29 20

“Nons ' None Nons Nons
0.09 .
S o
0.0 0.
» 8
T

Queue Length O5th (ft) 57 337 | 21 #797
Internal Link Dist (ft)
Turn Bay Length (ft) 100
Base Capacity (vph)
Starvation Cap Reductn |
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

6ycle Length: 90

Splits and Phases:  28: Amoskeag Street & River Front Drive

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 15



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

Lane Conflgura’uons

Turn Type
Protected Pha:
F{ermttted Phases . 4 4

LeVeI of Servuce
Approach Delay.(;
Approach L.OS

HCMVolume to Capacity r
Actuated Cycle Lengthv(s)

FEET Exits 6 & 7 ' 2035 No Build PM Peak
VHB, Inc. Page 16



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
28: Amoskeag Street & River Front Drive 6/21/2013

i

Lane Conflguratlons

Lane Width S
TotalLosttime(s) .. 40 = S

Flt Protected
Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF
Adj F!ow (vph)

p (

Heavy Vehicles (%) | 0
Turn Type
Protecied Phases
Permitted Phases
Actuated Green, G(s) = 53
Effective Green, g (s) 7.3
Actuated g/CRatio 0.09
Clearance Time (s) 6.0
Vehicle Extension(s). . 3
Lane Grp Cap
v/s Ratio Prot
v/s Ratio Perm c0.02

v/c Ratio A9
Umform Delay, d1
Pr sion Facto
] ental Delay, d2
Delay (s)
Level of Service
Approach Delay(s)
App oach LOS

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 17



Queues
31: Amoskeag Street & Elm Street

Synchro 6 Report
6/21/2013

O T T N B S

Lane Configurations

23, 0', 591

19 2% 49.2%

576 1132 496 1421

183

118 034

Splits and Phases:  31: Amoskeag Street & Elm Street

1%,

e

FEET Exits 6 & 7
VHB, Inc.

2035 No Build PM Peak
Page 18



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
31: Amoskeag Street & EIm Street 6/21/2013

- 1900 19 00,1900 1900, 1900 . 1900 1900 1900
13 Jz 12 2 w u M.t
s Ohlialn . A00A0 T
.00 0.95 .
0097 . | 100 100 0

Lane Width
Total Losttime(s) - 4.0 ' 4.
Lane Utll Factor

Flt Protected

Flt Permitted

Satd. Flow (perm)
Volume (vph) >
Peak-hour factor, PHE /095" 0
Adj Flow. (vph)

0 0
a0
0 0

Vehicles (%)
Parklng (#/hr)

EPro’te(:ted Phases
Permitted Phases:

Uniform Delay, d1
Progression Factor .
Incremental Delay, d2 117.8 26
Delay (s)

Level.of Service
Approach Delay( )
Approach LOS: .«

Actuated Cycle Length (s) HORE |
Intersectson CapaCIty Utilization 90 5% o ICU Level of Serv:oe ‘ -~ E

c Crltlcal Lane Group”

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 19



Queues Synchro 6 Report
32: Goffstown Road & Front Street 6/21/2013.

N T ALY

I:ane Configurations

Spliti(s).

gt

Total Spllt (%)

IBase Capacxt (vph) 1863 1336 1812 778 717

Reduced v/c Ratlo | 035 1.02 035 069 0.32

Splits and Phases:  32: Goffstown Road & Front Street

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 20



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
32: Goffstown Road & Front Street 6/21/2013

O A N |

Lane Conﬁguratlons

Ideal Flow (vphpl) 1900 1900 1900 1900 1600 1800 1900 1900 1900 1900 1900 1900

Lane Width 16 16 16 16 16 16 12 12

Total st Be (&) 11 7T T AT Ay Ay T
1.00 1.00 1.00

DB 00 0BT
1.00 1.00 1.00

T Ee s e
1.00 1.00  1.00 -

5 610 0 0

2 0% 0k oif o o8 gt o

Volume (vph) 0

Peak-hour factor, PHF 0. 9..0:.95 095
Adj. Flow (vph) O 0

RIOR Reduction(vph) 0 0 . 0 -
Lane Group Flow (vph) 0
Turn Type
Protected Phase:
Permitted Phases B
Actuated Green,G(s). ... .
Effective Green, g (s) '

Actuated g/CRatio " T
Clearance Time (s) )
i
Lane Grp Cap ( h)

v/s Ratio Prot L
v/s Ratio Perm
v/c Ratio
Umform Delay, d1

lncremental Delay d2
Delay (s) -
Level of Service

Approach Delay (s)
Approaoh LOS

HCM Average Control Delay
HCM Volume to Capacityratio =~ 0.
Actuated Cycle Length ( )

HCM Level of Servxce

» Sum of Iost tlme (s)
- ICU Levelof Service

FEET Exits 6 & 7 2035 No Build PM Peak
VHB, Inc. Page 21






Queues Synchro 6 Report
2. Goffstown Road & Exit 6 NB On Ramp 4/12/2013

_ﬂ_,t-;r"—&*\/*\u-«/

Lane Conﬂguratlons WY 'H'*  i" WY ‘H‘ ' "'i”i ff %% | ri"

Volume (vph) -~ 310 660 550 775 60 525 600 600 840 - 260
Lane Group Flow (vph) 326 695 579 816 63 553 632 632 884 274
TunType ~  Prot Free Prot ' Free Protcustom. . Protcustom
Protected Phases 5 2 1 6 8 1 4 5
Permitted Phases . Free . Free oo S
Detector Phases 5 2 1 6 . 8 1 4 5
Minimum Initial(s) 50 100 .50 100 50 50 50 50
Minimum Split ( ) 23 0 220 23.0 220 23.0 23.0 230 23.0
Total Split(s) 370 3870 00 420 420 00 410 420 410 870
30 8% 30 8% 0.0% 35.0% 35.0% 0.0% 34.2% 35.0% 34.2% 30.8%
YelowTime(s) =~ = 40 40 - . 40 40 . 40 40 40 40
All-Red Time (s ( ) 20 20 20 20 20 20 20 20
Lead/Lag . Lag Lag = lead Lead : , Lead o Lag
Lead-Lag Optlmlze'?
RecallMode NoneC~MaX ~ NoneC-Max  None None None None
v/c Ratio 035 064 037 081 005 035 062 074 087 0.63
ControlDelay - 361 399 - 07 481 312 0.6 .39.3 403 503 457
Queue Delay 0.0 121.3 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 361 1612 07 497 312 06 393 403 503 457

Queue Length 50th (fty 104 252 0 300 20 0 213 227 328 187

Queue Length 95th (ft) 146 326 -~ 0 398 -~ 38 0 275 297 409 282
Internal Link Dist (ft) 417 373

Tun Bay Length (ft) 175 125 350 50 G T

Base Capacity (vph) 944 1094 1583 1087 1165 1583 1059 917 1059 435
StarvationCapReductn . 0 0 . 0 130 o.. 0 0 0. 0 0

Splllback Cap Reductn 0 543 0 0 0 0 0 7 0 0

Storags CapRedictn ~ 0 0 0o 0 0 0 o 0 o o

Reduced v/c Ratio 035 1.26 037 085 005 035 060 069 083 063

Cycle Length: 120

Actuated Cycle Length: 120 - ‘

Offset: 67 (56%), Referenced to phase 2 EBT and 6: WBT Start of Yellow
Natural Cycle:.70- S e i A
Control Type: Actuated Coordmated

Splits and Phases:  2: Goffstown Road & Exit 6 NB On Ramp
— 52

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 1




HCM Signalized Intersection Capacity. Analysis Synchro 6 Report
2: Goffstown Road & Exit 6 NB On Ramp 4/12/2013

T A N R

Total Lost time (s)
Lane Util. Factor
Frt

Volume (vph)
Peak-hour factor PHF
Adj: Flow (vph) =
RTOR Reduction (v (
Lane Group Flow (vph) = 326 = 695 579 816 .63
Turn Type

Protected Pha
Permitted Phases
Actuated Green, G(s) = 31.0. '35.1 12
Effective Green, g (s)
Actuated g/C Ratio |
Clearance Time(s)
Vehicle Extension(s)
Lane Grp Ca
v/s Ratio Prot
v/s Ratio Perm

Level of Service
Approach Delay (s).
Approach LOS

HCM‘Average Control Delay
HCM Volume to Capacityratio .~ 075 S
Actuated Cycle Length (s) 120.0 Sum of lost tlme (s) 8.0
intersection Capacity Utilizaton - - En ~ICU Level of Service ek
Analysis Period {min)
¢ Critical Lane Group

HCM Level of Serv;ce

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 2



Queues Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

—h\f"’_“‘\f‘

Volume (vph) 1810 - 290 150 1135 225 650
Lane Group Flow (vph) 1905 305 158 1195 237 684
TunType . ptov Pot = optov.
Proteoted Phases 6 63 5 2 3 35
Permitted Phases S e o
Detector Phases 6 63 5 2 3 35
Minimum Initial (s) =~ 100 10.0 100 40
Minimum Split (s) 23.0 220 230 23.0
TotalSplit(s) 750 980 220 970 230 450
Total Split (%) 62 5% 81.7% 18.3% 80.8% 19.2% 37.5%
Yelow Time(s) =~ 40 . . 40 40 40
All-Red Tlme (s) 20 2.0 2.0 2.0

Lead/Lag . lag - lead

Lead -Lag Optimlze’?

‘ _ CMax  None C-Max None
0.88 023 0.35 0.44 044 0.75

206 05 617 37 485 408

Queue Delay 17.0 0.5 0.0 01 0.8 0.8
TotalDelay = 376 1.0 617 3.7 493 415
Queue Length 50th (ft) 501 1 67 76 86 255
Queue Length 95th (ft) 612 m8. 104~ 89 -127 328
Internal Link Dist (ft) 373 293 489
Tum Baylength(fy = 250 175 400 400
Base Capacity (vph) 2165 1326 515 2743 544 967
Starvation Cap Reductn - 308 621 0 37 0 0
Splllback Cap Reductn 109 0 0 11 114 87

- Storage CapReductn 0~ 0 0 0 0 0
Reduced v/c Ratio 103 043 031 049 055 0.78

Cycle Length: 120

Actuated Cycle Length: 120 -

Offset: 32 (27%), Ref enced to phase 2 WBT and 6: EBT Start of Yellow
Natural Cycle: 100 - I e 5

Control Type: Actuated Coordmated

m  Volume for 95th percentile queue is metered by upstream signal..

Splits and Phases:  3: Goffstown Road & Amoskeag Street

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

1800 ¢
. 4.0 .
0.85 .
U400 1095 T
1583
1583

Lane Conflgurattons ‘H‘ _ HF 'i"i_ﬂ ‘H‘"ﬁ Fi"

Ideal Flow (vphpl).
Total Lost time (s)
Lane Util. Factor -

Satd. "’ﬁi‘aw‘(prot)
Flt Permitted
Satd Flow (perm)

Reductr n (v
Lane Group Flow (vph) 1905 251 158 1195 237 668
Turn Type
Protected'Phases
Permitted Phases
Actuated Green, G (s) 714 = 944
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicie Extension(s) = 3.0
Lane Grp Cap (vph)
visRatioProt . ¢c0
v/s Ratio Perm
vicRato = o
Unrform Delay, d1

Lé{}e| 'of, Service ‘
Approach Delay (s) . = 17
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization
Analy3|s Period (min)
¢ Critical Lane Group

HCM Level of Service

~8um of lost time (s)
.. ICU Level of Service

FEET Exifs 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 4



Queues Synchro 6 Report
4: Amoskeag Street & River Front Drive 4/12/2013

Tunfype =~~~ Pt Pt  Perm - Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases .~~~ - .4 4
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial s) 40 40 40 40 40 40 4.0 40
Mmlmum Spht(s) 16.0 23.0 220 23.0 230 23.0 230 23.0
Total Split(s) =~ 16.0 75.0 22.0 81.0 23.0 230 -23.0 23.0
Total Split (%) - 13 3% 62.5% 18.3% 67.5% 19.2% 19.2% 19.2% 19.2%

40 40 40 40 40 40 40 40
20 20 20 20 20 20 20 20

Lead/Lag ~ lead lag Lead lag
Lead-Lag Optlmlze’?
RecallMode = None C-Max None C-Max None None None None
v/c Ratlo 027 083 0.05 046 0.19 0.35
, glay 525 72 532 7.1 320 332
00 06 00 00 0.0 0.0
. 525 78 532 74 320 332
Queue Length 50th (ft) 27 258 4 195 12 24
Quete Length 95th (f)  'm33 #1254 17 340 42 64
Internal Link Dist (ft) 293 667 196 139
Turn Bay Length (ft) =~ 50 100 - e L e
Base Capacity (vph) 165 _3090 248 2885 284 294
StarvatonCapReductn 0 . 203 0 0 - 0 0
Spillback Cap Reductn 0 0 0 0 0 0
StorageCapReductn 00 0 0 0 0
Reduced v/c Ratio O 22 0.88 002 046 0.12 0.22

Cycle Length: 120

Actuated Cycle Length: 120 e Ee ‘
Offset: 39 (33%), Referenced to phase 2: WBT and 6: EBT Start of Yellow
Natural Cycle: 150 . o '
Control Type: Actuated Coordmated
# . 95th percentile volume exceeds capamty, queue may be longer.

Queue shown is maximum after two cycles.
m_ Volume for 95th percentile queue is metered by upstream signal. -

Splits and Phases: 4. Amoskeag Street & River Front Drive

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis | Synchro 6 Report
4: Amoskeag Street & River Front Drive 4/12/2013

Lane Conflguratlons

Ideal Flow (vphpl) 1900
Lane Width 10

Total Losttme(s) = = 40 40
Lane Util. Factor

Flt Prote ed
Satd. Flow (prot).
Flt Permitted »
Satd.Flow.(perm). = = 1652 3656 16
Volume (vph)
Peak-hour factor; PHF. *
Adj Flow (vph)
RTOR Reduction (vph).
Lane Group Flow (vph)

Protécted Phases
Permitted Phases
Actuated Green, G (s ( )
Effective Green, g (s) =
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm

Uniform Deiay, d1*
Progression Factor
Incremental Delay, d:
Delay (s)

Level of Service
proach Deiay( )

HCM Volume to Capacxty ra
Actuated Cycle Length (s)
Intersection Capacity Utlhzatlon
Analysis Period (min). -
¢ Critical Lane Group

Sum of lost time (s)
; .ICU Level of Serwce

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4. Amoskeag Street & River Front Drive 4/12/2013

Lan&Conﬂguratlons - V
Ideal Flow (vphpl) 1900

Lane Width ) fﬂé;"
Total Losttime(s) .
Lane Utll Factor ,

Vol‘u‘me (vph) ’ ’ ‘ 30

Peak-hour factor, PHF - 0.95
Adj Flow (vph) 32

RTOR Reduction (vph). -~ 0
Lane Group FIow (vph) 0
Turn Type T

Actuated Green G(s ( ) ' -
Effecive Green. g () T
Actuated g/C Ratio

Clearance Time (s)

Vehlcle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

vic Ratlo

Umform Delay, d1

Progressron Factor

Incremental Delay, d2 =~

Level of Service .
Approach Delay (s)
Approach LOS :

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page 7




Queues Synchro 6 Report
5: Amoskeag Street & Eddy Road 4/12/2013

At

Lane Conflguratlons
Volume (y
Lane Group Flow (vph)
Turn-Type -

Protected Phases
Permitted Phdses:
Detector Phases

Total Split(s)
Total Split (%)
Vi

67, 1% 32 9%

Reca!l Mode .
v/c Ratpo

S Ming oo
70.40

" “None
0.85

Queue Length 50th (ft) 150
Queue Length 95th (ff) - #304
Internal Link Dist (ft) 464
Turn Bay Length ()
Base Capacity (vph)
Starvation Cap Reductn
Sptllback Cap Reductn
Storage Cap Reducin
Reduced v/c Ratio

082 038

0.47

6ycle Length: 70

Actuated Cycle Length: 64.3

Natural Cycle: 70

Control Type: Actuated-Uncoordinated - i e

# 95th percent:le volume exceeds capacnty, ueue may be longer.
 Queue shown is maximum aftertwocyeles. = .- ... .

Splits and Phases:  5: Amoskeag Street & Eddy Road

FEET Exiis 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
5: Amoskeag Street & Eddy Road 4/12/2013

*/R,T;”S"l

iTotaILosttrme() 40 40 40 40 40 40

Lane Util. Factor ~1.00 1.00 1.00 1.00 - 1.00 1.00

Frt 100 085 1.00 0.85 1.00 1.00
FltProtected ~~ 0.95 1.00 1.00 ~1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
FitPermitted ~~ 0.95 100 1.00 100 095 100
Satd. Flow (perm) _ 1770 1583 1863 1583 1770 1863
Volume (vph) 380 60 100 450 425 425
Peak- hourfactor PHF 095 095 095 095 095 095

Adj. Flow (vph) 400 - 63 105 474 447 . 447

RTOR Reduction (vph) 0 23 0 59 0 0
Lane Group Flow (vph). 400 40 105 415 447 447 -
Turn Type pt+ov pttov  Prot

Protected Phases 8 81 2. 28 1 6
Permitted Phases

Actuated Green, G (s) 159 39.0. 13.1 350 171 362
Effective Green, g(s) 179 410 151 37.0 191 382

Actuated g/CRatio ~ 0.28 064 0.24 058 0.30- 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension(s) 30 . 30 30 30
Lane Grp Cap (vph) 494 1013 439 914 527 1110
visRatoProt 023 0.03 '0.06 c0.26 c0.25 - 0.24
v/s Ratio Perm

VicRato - 081 004 024 045 085 040
Uniform Delay, a1 215 43 198 7.8 211 6.9
Progression Factor ~ ~ 1.00 1.00 1.00 1.00 = 1.00 ~1.00
lncremental Delay, d2 9.5 0.0 0.3 04 121 0.2

s) ; 31.0 43 201 81 332 74 =

Level of Service C A C A C A

Approach Delay (s) 274~ 103 202
Approach LOS C B C

18.9 HCM Level of Servnce
HCM Volume to Capacity ratio -~~~ 0.73 BT R
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization - 58.1% 1CU Level of Service - B

Analys;s Period (min) 15
c Criical Lane Group -~~~

FEET Exits 6 & 7 2035 Build AM Peak - Alt-4 w/ 8
VHB, Inc. Page9






Queues - Synchro 6 Report
2: Goffstown Road & Exit 6 NB On Ramp 4/12/2013

J_,gr*—&d\/h\ea/

Lane Conﬁguratlons §4 '

Volume (vph) ~ © 450 175 235 400 655 900 665 685 280 260
Lane Group Flow (vph) 474 184 247 421 689 947 700 721 295 274
TunType ~ ~  Prot  Free Prot  Free Protcustom  Protcustom
Protected Phases 5 2 1 6 8 1 4 5
Perm:tted'Phases;"7” . Free . Free !
5 2 1 6 8 1 4 5

. ..50 100 - 50 100 -~ 50 50 50 50
I\/Ilmmum Split (s) 230 220 230 220 23.0 23 0 23.0 230
TotalSplit(s) 300 370 0.0 240 310 00 290 240 29.0 30.0
Total Split (%) 33.3% 411% 0.0% 26.7% 34.4% 0.0% 32.2% 26.7% 32.2% 33.3%
Yelow Time(s) ~ . 40 40 40 40 40 40 40 40
All-Red Time (s) 20 20 20 20 20 20. 20 20
Lead/Lag - . lag  lLag Lead = Lead : Lead lag -
Lead-Lag Optimlze’?
RecallMode =~~~ None C-Max ~ None C-Max .~ None None None None
v/c Ratio 048 013 016 060 061 060 078 0.63 033 0.60
Control Delay - . 284 183 02 338 269 15 378 52 277 340
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay . 284 183 .02 338 269 15 378 52 278 34.0

Queue Length 50th (ft) 114 35 0 M2 177 0 185 0 68 134
Queue Length 95th (ft) 160 59 0 161 224 6 249 - 48 -103 217
Internal Link Dist (ft) 417 373

Turn BayLength (fty ~ 175 125 . 350 - 50 I L S
Base Capacity (vph) 992 1427 1583 763 1126 1583 954 1180 954 457
Starvation CapRedugtn - .0~ .0 . 0. 0 0 0 .0 0 0 O
Splllback Cap Reductn 0 0 0 0 0 0 0 7 35 0
Storage CapRedugtn =~ 0.0 0 0 0O 0O 0 -0 O 0

Reduced v/c Ratio 048 013 0.16 055 061 060 073 0.61 032 0.60

Cycle Length: 90
Actuated Cycle Length: 90 \

Natural Cycle: 70
Control Type: Actuated Coordmated

Splits and Phases:  2: Goffstown Road & Exit 6 NB On Ramp

FEET Exits 6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Goffstown Road & Exit 6 NB On Ramp 4/12/2013

o o o L NS

ideal Flow (vphipl
Total Lost time (s)
Lane Util. Factor -

Satd Flow (prot)
Elt Permitted
Satd. Flow (perm
VMolume (vph)
Peak hour factor PHF

(vp
Lane Group Flow (vph) . 474
Turn Type

Actuated Gre nG
Effective Green, g (s)
. Actuated g/C Ratio
. Clearance Time (s)
Nehiéle’ Extensioni(s)

Uniform Delay, d1
Progression Facto
Incremental Delay a2
Delay (s’
Level of Service
Approach Delay (s)
Approach LOS

HCM Average Con
HCM Volume'to Capagcity ratio -
Actuated Cycle Length (s)
Interséction Capacity Utilization:
Analysxs Perlod (mln)

FEET Exits6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 2



Queues ' Synchro 6 Report
. 3: Goffstown Road & Amoskeag Street : 4/12/2013

—- Ny ¢ TN A

5 BLOWET. R
Lane Configurations 4 F % 4 %5 fF

Volume (vph) -~ 980 160 600 1500 455 570
Lane Group Flow (vph) 1032 168 632 1579 479 600
TunType . pttov Prot ptrov
Protected Phases 6 63 5 2 3 35
Detector Phases 6 63 5 2 3 35
Minimum Initial (s) 100 . 100 100 - 40
Minimum Split (s) 23.0 220 23.0 23.0

Total Split(s) 390 620 280 67.0 230 510 =
Total Split (%) 43.3% 68 9% 31.1% 74.4% 25.6% 56.7%
Yellow Time(s) 4.0 40 40 40

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

Lead/Lag o lag. - lLead .
Lead-Lag Optlmlze'? ‘

RecallMode ~ ~ C-Max  None C-Max None =
vlc Ratio - 072 016 073 064 0.66 0.42
Control Delay 218 43 432 57 358 9.0
Queue Delay . 0.3 0.0 0.2 0.6 0.0 0.0
Total Delay 224 43 434 63 358 90

Queue Length 50th (ft) 204 24 167 68 106 57

Queue Length 95th (ft) 273 m40 m250 141 m146 . m84

Internal Link Dist (ft) 373 293 489

TurnBay Length (ft) -~ 250 175 w400 400

Base Capacity (vph) 1427 1058 9156 2477 725 1481
Starvation CapReductn - 86 0 -~ 27 458 0 0
Splllback Cap Reductn -0 0 0 0 0 0

Storage CapReductn .- 0 0 0 0 0 0

Reduced v/c Ratio 077 016 071 078 066 041

Cycle Length: 90

Actuated Cycle Length:90 «

Offset: 88 (98%), Referenced to phase 2 WBT and 6:EBT, Start of Yellow
Natural Cycle: 70~ e , o
Control Type: Actuated- Coordlnated

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Goffstown Road & Amoskeag Street

FEET Exits6 & 7 - 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 3



HCM Signa‘lized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

— Ny ¢ TN

liane Configurations
ideal Flow (vphpl)
Tota! Lost tlme (s)

RTOR Reduction (v
Lane Group Flow. (vph)
Turn Type
Protected

Actuated g/C Ratio .
Clearance Time (s)
Vehicle Extension'(s)
Lane Grp Cap (vph)
V/s Ratio Prot:
v/s Ratio Perm
Vic Ratic
Uniform Delay, d1
Progressnon Factor
Incremental Delay. d2
Delay (s
Level of Serv&ce

Approac

Approach LOS B

HCM Average Control Delay 17.8 - HCM Level of Service ‘ B
HCM Volume to Capacity ratio 0.7

Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysns Period (mm)

Sum of Iost tlme' (

FEET Exits 6 & 7 -' 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. ' Page 4



Queues Synchro 6 Report
4. Amoskeag Street & River Front Drive 4/12/2013

ST N B S

Volume (vph) -~~~ 40 1500 5 2030 15 1 25
Lane Group Flow (vph) 47 1584 10 2163 0 22 0
TunType =~ Prot  Prot  Perm Perm
Protected Phases 1 6 .5 .2 4 4
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial(s) 40 40 40 40 40 40 40 40
Minimum Split (S) 16.0 23.0 . 220 23.0 23.0 230 230 23.0
Total Split (s) 160 450 220 51.0 23.0 230 230 230
/ 17 8% 50 0% 24.4% 56.7% 25.6% 25.6% 25.6% 25.6%
llow Ti . .. 40 40 40 40 40 - 40 40 40
AH Red Time ( ) 7 20 20 20 20 20 20 20 20
Lead/Lag - lead Lag Llead Lag = - i
Lead-Lag Optlmlze’?
RecallMode . None C-Max None C-Max None None None None
vic Ratio 0.26 O 54 0.07 0.81 0.11 0.31
Control Delay -~~~ 361 46 382 169 284 184
Queue Delay 00 01 0.0 0.0 0.0 0.0
MotaiDelay .~ 361 47 382 169 284 184
Queue Length 50th (ft) 25 88 5 479 9 14
Queue Length 95th (ft) m46 248 21 #905 28 49
Internal Link Dist (ft) 293 667 196 139
TunBaylength(ft) =~ 50 100 - ' B
Base Capacity {vph) 220 2919 330 2656 360 413
Starvation CapReductn ~ 0 385 . 0 ... 0 ; 0o 0
Spillback Cap Reductn ‘ 0 0 0 0 0 ‘ 0
- Storage CapReductn 0 0 0 O 0 0
Reduced v/c Ratio 0.21 0.63 0.03 0.81 0.06 0.19

Cycle Length: 90

Actuated Cycle Length:90 -~ .~ ‘
Offset: 0 (0%), Refere Ced to phase 2 WBT and 6:EBT, Start of Yellow
Natural Cycle: 100 - - , t

Control Type: Actuated Coordmated

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

m_ Volume for 95th percentile queue is metered by upstream signal.

- Splits and Phases:  4: Amoskeag Street & River Front Drive

FEET Exits 6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeag Street & River Front Drive 4/12/2013

3 2 a0y 8o A b S
M

iTotal Lost time (s)
Lane Util. Factor

Fit Permltted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor
Adj Flow (vph)
RTOR Reduetion (vph) -
Lane Group Flow (vph)

Protected Phases
Permitted Phases
Actuated Green, G( )
Effective Green, g (s):
Actuated g/C Ratio
Clearance Time (s)

Lane Grp Cap (vph).
v/s Ratio Prot
Vis Ratlo Perm

Progression Factor
Incremental Delay, d.
Delay (s)

Level of Service -

‘Sum of lost time (s)
ICU Level of Serwce

A_ctuated Cycle Length
Intersection Capacity
Analysis Period (min)
c Cntlcal Lane Gro

,a<;sg>

FEET Exits 6 & 7 ’ 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 6



HCM Signelized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeag Street & River Front Drive 4/12/2013

Ideal Flow (vphpl) 1900 1900 . .
Lane Width 16 16
TotalLosttime (5]~ 40 .
Lane Util Factor 1.00
Frt 091
Flt Protected 0.98
Satd. Flow (prot) - 1892
Flt Permitted 0.88
Satd.-Flow (perm) 1697
Volume (vph) 1 50
Peak-hour factor, PHF. 095  0.95
1 53
. 470
Lane Group Flow (vph) 33 0
i e

Permitted Phases
Actuated Green, G (s) 7 5 )
Effective Green, g(s) =~ 95

Actuated g/C Ratio 0 11
Clearance Time (s) . 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 179
v/s Ratio Prot

v/s RatioPerm = ¢0.02
v/c Ratio 0.18
Uniform Delay, d1. L3867
Progressmn Factor 1.00
Incremental Delay,d2 05 -
Delay (s) 37.2
Levelof Service - D

ach Delay (s) - 372
Approach LOS oD

FEET Exits 6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 7



Queues Synchro 6. Report
5: Amoskeag Street & Eddy Road ‘ 4/12/2013

{furn:Type
Protected Phases
Permitted Phases
Detector Phases 8 81 2 28 1 6
Minimum Initial(s)
Minimum Split (s)

Total- Split (s ‘
Total Split (%)
Yellow Time (s
All-Red Time (s)
Lead/lLag.
Lead-Lag Opt:mxze.
.Recall Mode
v/c Ratlo .

.0 55.0
61.1%

Queue Delay
Motal Delay.:
Queue Length 50th (ft)
Queue: Length 95th (ft). #372:
internal Link Dist (ft)
{furn Bay. Length (ft),

Cycle Length: 90
Actuated Cycle Length: 90

Spiits and Phases: 5. Amoskeag Street & Eddy Road

FEET Exits 6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. » Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
5. Amoskeag Street & Eddy Road 4/12/2013

Aty

B B \ B B
Lane Conf:guratlons % # ' ¥ 4
Ideal Flow (vphpl). . 1900 1900 ~ 1900 - 1900 1900 1900 -
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor ~~ 1.00 1,00 1.00 1.00 1.00 1.00
Frt 100 085 1.00 0.85 1.00 1.00
FltProtected 095 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
FltPermitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) -~ 430 330 175 525 500 = 230
Peak hour factor, PHF 095 095 095 095 095 0.95
Adj. Flow (vph) 453 347 184 553 526 242
RTOR Reduction (vph) -0 109 0 61 0 0
Lane Group Flow (vph) 453 238 = 184 492 = 526 242
Turh Type pt+ov pt+tov  Prot
Protected Phases 8 81 2 28 1 6

Permitted Phases o ‘
Actuated Green, G (s) 261 59.8 182 50.3 27.7 519
Effective Green, g (s) 281 618 202 523 297 539

Actuated g/C Ratio ~ 0.31 069 022 058 0.33 060

Clearance Time (s (s) 6.0 6.0 6.0 6.0

Vehicle Extension(s) 30 = - 3.0 30 3.0

Lane Grp Cap (vph) 553 1087 418 920 584 1116

visRatioProt 1 ¢0.26 0.15 0.10 c0.31 ¢0.30 0.13

vis Ratio F’erm

vVicRato 082 022 044 053 090 022

Uniform Delay, di 28.6 52 300 115 287 8.3

Progression Factor 057 0.43 1.00. -1.00. 1.00 . 1.00

Incremental Delay, d2 7.5 0.1 3.3 06 17.0 0.4

Delay(s) =~ 237 08 334 121 458 88

Level of Serwce C A c B D A

Approach Delay(s) 138 - 174 . - 341

Approach LOS B B C

HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacityrato ~~~ 0.79 o L N b
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization -+ 70.7% ICU Level of Service - C
Analysns Period (min) 15

¢ Critical Lane Group

FEET Exits 6 & 7 2035 Build PM Peak - Alt-4 w/ 8
VHB, Inc. Page 9






Queues Synchro 6 Report
2: Goffstown Road & Front Street 4/12/2013

; M }
75 1295 690 225 - 780 70
79 1363 725 287 821 74

TunType Pot  Perm  Prot

Protected Phases 1 6 2 4 4

Permitted Phases 200
Detector Phases 1 6 2 2 4 4

Minimum Initial (s) .~ 40 4.0 40 40 40 4.0
Minimum Split (s) 0230 230 230 230 230 230

TotalSplit(s) =~ 260 600 '34.0 34.0 40.0 400

Total Split (%) 26.0% 60.0% 34.0% 34.0% 40.0% 40.0%

VellowTime(s) 40 40 40 40 40 40
All-Red Tlme( ) 20 20 20 20 20 20

leadlag . led lag lag =

Lead -Lag Optlmlze’?

~ None C-Max C-Max C-Max None None
039 063 043 027 077 014
456 147 69 11 .365 6.0
0.0 0.0 0.0 0.0 0:0 0.0
458 147 69 11 365 6.0
47 274 58 2 240 0
Queue Length 95’fh"‘(ff), 9% 385 m133 ‘m2 290 29
“Internal Link Dist (ft) 213 370 636
TurnBaylength(f) 100 =~ 150 300 - 300
Base Capacity (vph) 389 2162 1694 874 1236 617
StarvationCapReductn 0. 0 0. -0 0 0
Splllback Cap Reductn 0 0 0 0 0 0

Storage CapReductn 0 .~ 0 0 0 0 0
Reduced v/c Ratio 020 063 043 027 066 0.12

Cycle Length: 100

Actuated Cycle Length: 100 S
Offset: 87 (87%), Referenced to phase 2: WBT and 6: EBT Start of Yellow
Natural Cycle: 70 S S , B ‘
Control Type: Actuated Coordtnated

m_Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Goffstown Road & Front Street

"’} ) - % a4

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Goffstown Road & Front Street 4/12/2013

Satd Flow (perm)

Volume (vph) ~ © ¢ 75
Peak-hour factor PHF

Adj: Flow (vph).
RTOR Reductlon (vph)

Permltted Phases
Actuated Green, G (s). . 84 594 447! 447 28
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (v h)

v/s Ratio Perm
v/c ‘Ratio’

Léve! ’of Service
Approach Delay (s).
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization.
AnaIySIs Period (mm)
: tical Lane Group

CU Level of Service

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 2



Queues Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

Lane Confaguratlons M b b TR, e o b T i o
Volume (vph) 1020 1055 790 495 785 1440

Lane Group Flow (vph) 1074 1111 832 521 826 1516
TurnType ~  ptov  Prot ptrov -
Protected Phases 6 63 5 2 3 35
Permitted Phases -~~~
Detector Phases 6 63 5 2 3 35
Minimum Initial (s) -~ 100 -~ 100 - 100 40
Minimum Split (s) 23.0 22.0 23.0 230
TotalSpiit(s). ~ 370 70.0 30.0 67.0 330 630
Total Split (%) 37.0% 70.0% 30.0% 67.0% 33.0% 63.0%
Yelow Time(s) - 40 . 40 40 40
All-Red Tlme (s) 2.0 20 20 20
leadlag lag Lead R

Lead-Lag Optlmlze’?

RecallMede - C-Max -~ None C-Max None -
vic Ratlo 092 060 093 023 083 0.92
ControlDelay - 410 9.8 588 106 384 177 .
Queue Delay 1.2 0.0 240 0.0 0.0 10.8
Total Delay 422 98 828 106 384 286

Queue Length 50th (ft) 291 147 295 67 239 311
Queue Length 95th (ft) #469 252 #400 164 m269 m447.
Internal Link Dist (ft) 122 293 543

i ength(fty . 175 350 350
Base Ca city (vph) 1168 1848 893 2230 996 1653
Starvation CapReductn .~ 0~ 0. 97 -0 - 0 . .21
Spillback Cap Reductn 23 0 0 0 0 146
Storage CapReductn =~ 0 0 -~ 0 0 0 0O

Reduced vicRatio 094 060 1.05 023 083 1.01

Cycle Length: 100

Actuated Cycle Length: 100 : '
Offset: 25 (25%), Referenced to phase 2: WBT and 6: EBT Start of Yellow
Natural Cycle: 75 , ‘

.Control Type: Actuated- Coordmated

# M95th percentile volume exceeds capacity, queue may be longer.

e shown is maximum after two cycles.

m_ Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Goffstown Road & Amoskeag Street

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & Amoskeag Street ' 4/12/2013

—- Ny ¢ TN A

Lane Group Flow (vph): 107
Iyrn Type

Effective Green g (s) . .
Actuated g/C Ratio = .0.33  0.6¢
Clearance Time (s)
Vehicle Extension(s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratlo Perm

1168
.c0.30 040 024 015

Approach’ Delay (s) .
-Approach LOS

Sum of lost time (s)
>U Level of Service -

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 4



Queues | Synchro 6 Report
4: Amoskeag Street & River Front Drive : 4/12/2013

Lane Conflguraflons a Tk - - &
Volume(wph) 30 2420 5 4235 45 0 30 0% .
Lane Group Flow (vph) 37 2552 5 1326 0 32 0 64

TunType Pot ~  Pot  Perm . Pem
Protected Phases 1 6 5 2 4 4
Permitted Phases 0 4 o4
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial (s) 40 40 40 40 40 40 40 40 .
Minimum Split (s) 160 23.0 220 230 230 230 230 230
TotalSplit(s) =~ 160 550 22.0 61.0 23.0 23.0° 230 230
Total Split (%) 16 0% 55.0% 22.0% 61.0% 23.0% 23.0% 23.0% 23.0%
Yellow Time(s) 40 40 40 40 40 40 40 40
All-Red Time (s ) 20 20 20 20 20 20 20 20
- Lead/Lag Lead Lag Lead .Lag. e S
Lead-Lag Optlmlze'?
RecallMode ~~  None C-Max None C-Max  None None None None -
vic Ratio 023 085 0.04 048 0.16 0.30
ControlDelay ~ 440 108 430 ° 84 ~ - 255 264
, 00 94 00 0.1 14 . 3.4
y - 440 202 430 85 269 - - 208
: Queue Length 50th (ft) 23 280 3 188 10 19
Queue Length 95th (ft) 'm25 #1162 14 351 .~ 34 .- B4
Internal Link Dist (ft) 293 667 196 139
198 2989 297 2751 339 347
Starvation CapReductn =~ 0 444 . 0 -0 0 0
Splllback Cap Reductn 0 0 0 332 216 - 215
Storage CapReductn . - 0. .0 0 0 -~ -0 . 0
Reduced v/c Ratio 019 1.00 002 055 0.26 0.48

Cycle Length: 100

Actuated Cycle Length: 100 e :

Offset 60 (60%), Referenced to phase 2 WBT and 6: EBT Start of Yellow

Natural Cycle: 150 - . - ,

Control Type: Actuated- Coordlnated

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

m _Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: 4 Amoskeag Street & River Front Drive

i —

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 5



* Actuated Green, G (s)

HCM Signalized Intersection Capacity Analysis o : Synchro 6 Report
4: Amoskeag Street & River Front Drive : 4/12/2013

S 2 oy et A N

Lane Conflguratlons

iTotal Lost time (s). -
!:ane Util. Factor

Satd. Flow (perm
Volume (vph) ,
Peak-hour factor; PH
Adj. Flow (vph)

RTOR Reductiori (vph) = =0 0
Lane Group Fiow (vph)

Protected Phases
Permitted Phases:

Effective Green, g (s), @ -
Actuated g/C Ratlo
ea

v/s Ratio Prot

v/s ‘Ratio Perm
vic Ratio
Uniform Delay, d1 '

0.83
. {00:0
78.1%

ICU LeveI of Serv;ce

c Crmcal Lane Group

FEETExits6 &7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
- 4. Amoskeag Street & River Front Drive 4/12/2013

<

TotalLosttime(s)
Lane Util. Factor -

Flt Perm:tted

Satd. Flow (perm) -~
Volume (vph) 30
Peak-hour factor, PHF - 0.95

32

RTOR Reduction (vph) 0 ,
Lane Group Flow (vph) 0
T T
Protected Phases

Permitted Phases ;

Actuated Green, G (s (s)

Effective Green, g(s).

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

V/s Ratio Perm

v/c Ratio

Umform Delay, di:

Progressron Factor

Incremental Delay, d2 =

Level of Service
Approach Delay‘(s)

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. Page 7



Queues ' 4 | Synchro 6 Report
5: Eddy Rd & Ex-6 SB Off ' : 4/12/2013

Lane Configurations

Volume (vph) 525
Lane Group Flow (vph) 553
Turn Type &

Protected Phases

T al'Spht (%)
Yellow: "me {:

Leed Lag:Optlmlze’?
Recall Mode.
Y/Q R?,".,‘O

:Min . None C:Max_ None
093 0.32

Queue Length 50th (ft) 170

Queue Length:95th: (ft) 229 #2093 .mb9
Internal Link Dist (ft) 1101
Turn Bay Length (ft)
Base Capacity (vph)
Starvatlon Cap Reduct
Spmback Cap Reductn
Storage Cap Reductn: : 0

Reduced v/c Ratio 0.68 0.83 097 032 096 064

Natural Cycle 90 i
Control Type Actuated Coordlnated

Splits and Phases: 5: Eddy Rd & Ex-6 SB Off

FEET Exits 6 & 7 , 2035 Build AM Peak - Alt-5
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis
5: Eddy Rd & Ex-6 SB Off

Synchro 6 Report
4/12/2013

Ay 7

Lane Conﬁguratlons

\deal Flow (vphpl) - - .1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
( 40 40 40 4.0 4.0 4.0
095 1.00 097 1.00 097 1.00
100 0.85 1.00 1.00 1.00 0.85
Flt Prof . 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 1863 3433 1583
Flt Permitted - ~1.00 1.00. 095 1.00 1 0.95 ~1.00
Satd. Flow (perm) 3539 1583 3433 1863 3433 1583
Volume (vph) 0 525 510 1300 400 0 0 0 0 675 0. 425
Peak-hour factor, PHF 095 095 09 095 095 095 09 095 095 095 095 095
Adj: Flow (vph) 0 . 553 537 1368 421 0 0 . 0 0711 0447
R Reduction (vph) 0 0 283 0 0 0 0 0 0 0 0 349
Lane Group Flow (vph) =~ 0 553 254 1368 421 0 0 0 0 711 0 98
Turn Type Prot  Prot Prot custom
Protected Phases = 6. 6 5 2 7 ' -7
Permltted Phases 7
Actuated Green, G (s 210 210 410 680 1200 20.0
Effective Green, g (s) 23.0 23.0 43.0 700. 22.0 22.0
Actuated g/C Ratio -~ 023 023 043 070 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicie Extension(s) 30 30 30 30 30 3.0
Lane Grp Cap (vph) 814 364 1476 1304 755 348.
v/s Ratio Prot . 016 c0.16 c0.40 023 - c0.21 0.06
,v/s Ratio Perm
I 068 070 093 032 osd 0.28
‘ 361 353 27.0 5.8 38.4 324
Progression Factor . 1,00 1.00 0.19 001 = 1.00 . 1.00
Incremental Delay, d2 45 10.6 4.4 0.2 19.8 0.4
Delay(s) = 307 460 96 03 B82 320
Level of Serwce D D A A E C
Approach Delay (s) 428 74 0.0 ‘ 48.4
Approach L.LOS D A A D

. 28.7_‘

“HCM Levelof Service

HCM Volume to Capacity ratio 0.87 ' e

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization - - 979% . ICULevelof Service - F.
nalysis Period (min) 15

¢ Gritical Lane Group

FEET Exits 6 & 7
VHB, Inc.

2035 Build AM Peak - Alt-5
Page 9



Queues Synchro 6 Report
25: Amoskeag Street & Ex-6 NB On ' 4/12/2013

Lane Configurations
Molume (vph): |
Lane Group Flow (vph)
Turn Ty
Protected Phases
Permitted PF
Detector Phases
Minimuminitial |
Minimum Split (

26 1237
Protcustom

1763

Recall Mode
v/c Ratio

0‘61

“0.04

ue Length 50th (ft) 104 176 328
Queue Length 95th (ft) m#143  m283 m#433
Internal Link Dist (ft) 460 543
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap:Reductn:

Reduced v/c Ratio

Cycle Length 100 o

olume for 95th percentile quetie is metered by upstre:

Splits and Phases: 25: Amoskeag Street & Ex-6 NB On

FEETExits 6 & 7 . 2035 Build AM Peak - Alt-5
VHB, Inc. ‘Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
25: Amoskeag Street & Ex-6 NB On 4/12/2013

Lene Configurations "‘i ‘H‘ | | ‘H“i‘ V’f', ! e

Ideal Flow (vphpl) 1900 1900 1900 1900 ~ 1900 - 1900 1900 1900 1900 1900 - 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor -~~~ 100 095 091 100 100 088 -
Frt 1.00 1.00 1.00 0.85 1.00 0.85
FilProected 085 100 100 100 095 100
Satd (prot 1770 3539 5085 1583 1770 2787
FltPermitted =~ - . 0.95- 1.00. ©1.00 1.00 095 - 1.00
Satd. Flow (perm) 1770 3539 5085 1583 1770 2787
Volume(vph) 1501050 0 0 1675 170 25 0 1175 = 0 0 O
Peak—hourfactor PHF 095 0.95 095 095 095 095 095 095 095 095 095 0.95
Adj. Flow (vph) 158 1105 0. 0 1763 179 26 0 1237 0 -0 0
RTOR Reduction (vph) 0 0 0 0 0 70 0 0 63 0 0 0
Lane Group Flow (vph) ~ 158 - 1105 .~ 0 0 1763 109 26 .0 1174 0 0 0
Turn Type Prot Prot  Prot custom
Protected Phases 1 6 . 2 2 3 3
Permltted Phases
Actuated Green, G (s) 8.0 49.0 350 350 39.0  39.0
Effective Green, g (s) 10.0 51.0 37.0 37.0 410 41.0
Actuatedg/CRato 010 051 037 037 041 041
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension(s) 3030 30 30 30 .. 30
Lane Grp Cap (vph) 177 1805 1881 586 726 1143
V/s RatioProt ~  ¢c0.09 - 0.31 . ¢035 007 001  c042
v/s Ratio Perm
VicRato 089 061 . 094 049 004 103
Umform Delay,d1 445 17.5 304 213 177 29.5
Progression Factor ~ * 1.12 . 0.58 085 092 100 100
24.6 0.8 , 7.4 0.5 0.0 ©33.9
Delay 746 109 332200 177 634
Level of Servace E B C C B E
Approach Delay(s) - =~ 18.9 i 320 824 0.0

Approach LOS B C E A

HCM Level of Servnce

HCM Volume to Capacity ratio E 0.97 :
Actuated Cycle Length (s) 100.0  Sum of lost time (s ( ) ‘ 12.0
Intersection Capacity Utilization 97.9% ICU Level of Service F

AnalySIs Period (min) 15
c Crltlcal Lane Group L

FEET Exits 6 & 7 2035 Build AM Peak - Alt-5
VHB, Inc. : Page 11






- Queues Synchro 6 Report
2: Goffstown Road & Front Street 4/12/2013

}'_.,*'—k\pq/

Lane Conflguratlons % M 'I'“‘IL i "i‘i i

Volume(vphy =~ 65 595 1320.. 565 630 = 100 -
Lane Group Flow (vph) 68 626 1389 595 663 105
TunType = Prot . Perm . Prot
Protected Phases 1 6 2 4 4
Permitied Phases o
Detector Phases A 1 6 2 2 4 4
Minimum Initial (s). « 40 40 40 40 40 40
Minimum Split(s) 230 230 23.0 23.0 230 230

FQ@!SP,"’[;(M,_).AN,_W,,.'f.fz.']. 50.0 500 27.0 27.0

6 50.0% 50.0% 27.0% 27.0%

20 200 20 20 20
. lead . lag Lag

| - None C-Max C-Max C-Max None None
vic Ratio 035 025 069 056 086 024
Control Delay . 453 60 156 58 493 78

00 00 02 0.1 00 00
. 453 B0 159 58 493 78

eng 50th (ft) 41 69 242 71 208 0

Queue Length 95th (ft) - 80 92 423 m146 #295 42
Internal Link Dist (ft) ' 213 370 636
Turn Bay Length (ft) =~ 100 , ~.150° 300 - 300
Base Capacity (vph) 1336 2458 2008 1063 790 445
Starvation CapReduotn =~ 0 0 18 8 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage CapReductn -~ 0 0. -0 0 0 0
Reduced v/c Ratio 020 025 074 058 084 024

Cycle Length: 100

Actuated Cycle Length: 100 . '

Offset: 98° (98%), Referenced to phase 2 WBT and 6 EBT Start of Yellow

Natural.Cycle::90 . L

Control Type: Actuated Coordlnated

# 95th percentile volume exceeds capacity, queue 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: Goffstown Road & Front Street

s = x

FEET Exits 6 & 7 2035 Build PM Peak - Alt-5
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Goffstown Road & Front Street : , : ' 4/12/2013

Lane Configurations
Ideal Flow (vphpl) .
Total Lost time (s)
Lane Util. Factor.
Frt
Flt Protected

_ Satd. Flow (prot)
Flt Permitted’
Satd Flow (perm)
Volume (vph
Peak—hour factor, PHF
Adj. Flow (vph) .
RTOR Reduction (v ph)
Lane Group Flow.(vph) -
Turn Type
Protected Phas
Permitted Phases
Actuated Green, G (s) | .79 . 67
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
VMehicle Extension (s)
Lane Gr ap {vph)
Vv/s Ratio Pr L
v/s Ratio Perm
vic Ratio
Uniform Delay, d1
Progression Factor -
Incremental Delay, d2
Delay (s,
Level of Service
Approach Delay (s)
Approach LOS

um of lost time (s)
ICU Level of Séivic

Actuated Cycle Length (s)
Intersection Capacity Utilization:
Analysis Period (min)
~ ¢ Critical Lane Grot

FEET Exits 6 & 7 ‘ : 2035 Build PM Peak - Alt-5
VHB, Inc. Page 2



Queues Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

B S T N
Bl WBT  NBL NB

Lane Configurations 4 FF

Volume (vph) =~ 510 715 590 1510 990 1040
Lane Group Flow (vph) 537 753 621 1589 1042 1095
TunType . . pmiov Prot — ptov
Protected Phases 6 3 5 2 3 35
Permitted Phases 6 S
Detector Phases 6 3 5 2 3 356
Minimum Initial (s) ~ 10.0 .4.0 - 100 10.0 4.0
Minimum Split (s) 7 23 0 230 220 230 230

Total Split(s) . = 280 420 300 580 420 720
Total Split (%) 28.0% 42.0% 30.0% 58.0% 42.0% 72.0%
Yellow Time(s) ~ 40 40 40 40 40

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

Lleadlag = lag ~  ‘Lead L

Lead-Lag Optlmxze’?

RecallMode ~ C-Max None None C-Max None

vic Ratio 0.63 040 070 0.83 0.80 057
ControlDelay 445 73 373 134 279 43

0.0 0.0 0.6 6.8 0.0 0.2
' : 445 73 379 202 279 45
Queve Length BOth (ffy 180 79 150 269 261 64
Queue Length 95th (f) m225 m106 208 101 m287 m72.
Internal Link Dist (ft) 122 293 543
TurnBayLength(?ty 175 - 350 350
Base Capacity (vph) 858 1873 893 1911 1305 1926
Starvation CapReductn. 0 -0 .69 287 0 O
Spillback Cap Reductn 0 0 0 0 0 221
Storage CapRedugn. 0. 0 0 0 0 0 . ° -
Reduced v/c Ratio 0.63 040 075 098 080 064

Cycle Length: 100

Actuated Cycle Length: 100. e :
Offset: 97 (97%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 70
Control Type: Actuated- Coordmated
m- - Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Goffstown Road & Amoskeag Street

N

BHl}

FEET Exits 6 & 7 2035 Build PM Peak - Alt-5
VHB, inc. Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & Amoskeag Street 4/12/2013

49007 1900
40 4.
095 0.

Lane Conflguratlons
Ideal Flow (vphpl): -
Total Lost time (s)
Lane Util..Factor '
Frt

Satd Flow (prot)
FltPermitted
Satd. Flow (perm)
Volume (vph) = =
Peak-hour factor PHF
Adj. Flow (vph)
RTOR Reductlon (vph)
Lane Group Flow:(vph) - 537 724 621 1589 1042 106
Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s) © 223 583
Effective Green, g (s) 24.3
Actuated g/C:Ratio .~ 024
Clearance Time (s)
Vehicle Extension (s) = 3.0
Lane Grp Cap (vph) _
v/s Ratio Prot e 0450001500,
v/s Ratio Perm

. 062 039 0.70, 083 0.80 056

U‘n‘l‘form( Delay, d'l

Progression Factor:

HCM Average Control Delay
HCM Volume to Capacity rati
Actuated Cycle Length (s)
Intersection Capacity Utilization
i i in)

HCM Level of Service

Sum of lost time (s)
1CU Level of Service

FEETExits 6 &7 . 2035 Build PM Peak - Alt-5
VHB, Inc. Page 4



Queues Synchro 6 Report

4. Amoskeag Street & River Front Drive 4/12/2013
O “ P
v “ 7 B g
Lane Configurations -~ &  4p E B ¥ 1 s :
Volume{vph) 40 1500 ' 5°2030 15 .0 25 0.
Lan FIOW (vph) 47 1584 10 2163 0 21 0 79
Turn Type . Pt Pt Pem  ~ Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases o G4 A e
Detector Phases 1 6 5 2 4 4 4 4
umlnitial (s) 4.0 40 40 40 40 40 40 40
Mmlmum Spllt (S) 16 0 230 220 230 230 230 230 230
Total Split (s) 16,0 550 22.0 61.0 230 230 230 230
- Total Spiit (%) 16.0% 55.0% 22.0% 61.0% 23.0% 23.0% 23.0% 23.0%

- 40 40 40 40 40 40 40 40
20 20 20 20 20 20 20 20

leadlag =~ lead lag Lead Lag

Lead-Lag Optlmlze’? B

RecallMode © - None C-Max None C-Max - None None None None-

v/c Ratio : 029 053 0.08 079 0.12 0.34
Control Delay 403 55 434 1541 824 206
Queue Delay 0.0 0.2 0.0 0.3 0.0 0.0
TotaiDelay - 403 57 434 ‘154 324 206
Queue Length 50th (ft ) 25 12 6 484 10 16
Queue Length 95th (ft) m46 406 22 #930 = .29~ .. B4 - -
Internal Link Dist (ft) 293 667 196 139
TurnBaylLength(fy ~ 50 ~ 100 - o

acity (yph) 198 2989 207 2750 320 375

Starvation CapRedustn 0 517 0 0 0 0
Spillback Cap Reductn 0 0o 0 161 0 2
Storage CapReductn 0 0 -0 -0 .~ 0 0 .
Reduced v/c Ratio 0.24 0.64 003 084 0.07 0.21

Cycle Length: 100

Actuated Cycle Length: 100 Y : : v L
Offset: 96 (96%), Referenced to phase 2 WBT and 6 EBT Start of Yellow
Natural Cycle: 100~ ‘ L B o

Control Ty e Actuated Coordlnated .

m ff‘Vo ume for 95th percentile queue is metered by upstream signal.

Splits and Phases: 4: Amoskeag Street & River Front Drive

FEET Exits 6 &7 2035 Build PM Peak - Alt-5
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis | Synchro 6 Report
4. Amoskeag Street & River Front Drive : _ - 4/12/2013

Lane Conﬁguratlons

0" 1900 1900
16 16

Lane WI th
[Total Lost time (s)~
Lane Util. Factor

Satd. Flow (perm) .
Volume (vph)
Peak-hour factor, PHF

(
RTOR Reduction (vph) G0 0D : L L0
Lane Group Flow (vph) 0 47 1584 0 -0 10 2162 0 0 16 0 0

Protected Phases
Permitted Phases -
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ra’uo
Clearance Time (

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio

Uniform Delay,.d
Progressmn Factor

Actuated Cycle Length(s)
Intersection Capacity Ut:lu;atlon
Analysis Period (min)
¢ Critical Lane Group

‘Sum of lostitime (s
ICU Level of Service

FEET Exits 6 &7 - 2035 Build PM Peak - Alt-5
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4. Amoskeag Street & River Front Drive 4/12/2013

| w(vphpl) 1900 1900

Lane Width 16 16

Total Losttime(s) 40

Lane Ut:l Factor 1.00

Eri .ff",091 ;

Fit Protected 0.98

Satd. Flow (prot) 1889

Fit Permitted 0.88

Satd. Flow (perm) 1693

Volume (vph) 0 50

Peak-hourfactor PHF -~ 0.95 0.95
0 53

Lane Group Flow (vph) 31 0

Turn Type B R TR

Protected F’hases 4

Permitted Phases
Actuated Green, G (s) 76

Effective Green,g(s) 9.6

Actuated g/C Ratio O 10
Clearance Time (s) =~ 6.0
Vehicle Extension (s) 3.0 |
Lane Grp Cap (vph) = 163

v/s Ratio Prot

0.19

- 46
1.00.
06
42.2

VisRaoPerm 0002

Levelof Service D -
Approach Delay (s ) - 422
- D

FEET Exits 6 & 7
VHB, inc.

2035 Build PM Peak - Alt-5
Page 7



Queues Synchro 6 Report
5: Eddy Rd & Ex-6 SB Off 4/12/2013

Lane Conﬂgurataons
Volume (vph).. 675 10435280 250
Lane Group Flow (vph) 711 468 642 458 295 263

fturn Type'-~ “Prot. Prot . - Protel
Protected Phases
Permltted Phases’
Detector Phases

Minimum Initial (s)
Minimum Split (s)
mqtal,spnt(*

Lead/Lag
Lead-Lag Opt:mlze’?
Recall Mode !
vic Ratio
Control Delay
Queue Delay
Total [
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
iTurn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Rec
Splllback Cap Redut
Storage Cap Reduct
Reduced v/c Ratio 054 053 054 067 037 046

-Min_ None C-Max None Nor
0.54 0.32 054 0.56

1101

1318

Actuated Cycle Length: 100
Offset: 45 (45%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 55

Control Type: Actuated Coordmated
m_ Yolume for 95th percentile queue is

metered by upstream signal.,

. Splits and Phases: 5: Eddy Rd & Ex-6 SB Off

—

FEET Exits 6 &7 2035 Build PM Peak - Alt-5
VHB, Inc. ’ Page 8



HCM Signalized Intersection Capacity Analysis

Synchro 6 Report

4/12/2013

5: Eddy Rd & Ex-6 SB Off

j —-%

~

¢ NN

P~ >

| &

4

4

Lane Conﬁguratlons i b %
Ideal Flow (vphpl) =~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 - 1900 1900 1900
Total Lost time (s) ' 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util.Factor - 095 1.00 0.97 1.00 - 0.97 1.00
Frt . - 1.00 " 0.85 1.00 1.00 1.00 0.85
fesied 400 100 095 100 095 406
3539 1583 3433 1863 3433 1583
mitted 100 1.00 095 1.00 0.95 -+ 1.00
Flow (perm) 3539 1583 3433 1863 3433 1583
Volume (vph) 0 675 445 610 43 0 0 0 0 280 0 250
Peak hour factor PHF 0.95 095 095 095 095 095 095 095 095 095 0.95 0.95
- 0 711 468 642 458 0 0 0 0 295 0 263
educhon (vph) 0 0 294 0 0 0 0 0 0 0 0 221
Lane Group Flow (vph) © . 0 711 - 174 642 458 0 00 0 295 0 42
Turn Type Prot  Prot Prot custom
! g B 5 i ey
' 7
Actuated Green, G (s) 352 352 329 741 139 -13.9
Effective Green, g (s) 37.2 372 349 76.1 15.9 15.9
Actuated g/C Ratio . - 0.37 037 035 076 0.16 ~0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Mehicle Extension(s) -~~~ 3.0 30 30 3.0 30 3.0
Lane Grp Cap (vph) 1317 589 1198 1418 546 252
v/sRatioProt - c0.20 -~ 0.11 . ¢c0.19 - 0.25 - ¢0.09 10.03

v/s Ratio Perm

CRatio 054 030 054 032 C0B4 047
Uniform Delay, d1 247 222 2641 3.8 38.7 36.3
Progression Factor. -~ . 1.00 - 1.00. 0.08. 0.94 ©1.00 1.00
lncremental Delay, d2 1.6 1.3 0.2 0.3 1.1 0.3
' i 63 234 22 39 398 366

HCM Volume to Capacity ratio
Actuated Cycle Length (s )

‘ ction Capacity Utilization

i ‘Penod (mln)

19.1
0.54

. 1000
CT25%

15

Sum of lost time (s)

HCM Level of Serwce

ICU Level of Service =~~~ C

FEET Exits 6 & 7
VHB, Inc.

2035 Build PM Peak - Alt-5

Page 9



. Queues Synchro 6 Report

25: Amoskeag Street & Ex-6 NB On : 4/12/2013

e N

Lane Conﬁguratlons
Volume (vph) ‘
L.ane Group Flow (vph)

Turn Type:
Protected Pha es

Minimum S Spht (s) _ 100 23.0 230230 100 100
[Total Split (s) " 1.0/ 260 280 49.07 490
49.0%

/[Lag
Lead-La
Recail Mode
y/c Ratio

Queu‘e Lenygth 50th (ft)
Queue Length 95th (ft)
Internal Llnk Dlst (ft)

Base CapaClty (vph) 336
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn

Reduced v/c Ratio

- _,,olume exceeds capaCIty, quel the
Queue shown is maximum after two
# . 95th percentile volume exceeds capacity; queue may be longe
Queue shown is maximum after two cycles.

Splits and Phases:  25: Amoskeag Street & Ex-6 NB On

FEET Exits 6 & 7 , ' 2035 Build PM Peak - Alt-5
VHB, Inc. Page 10



HCM Signalized Intersection Capacity Analysis Synchro 6 Report

25: Amoskeag Street & Ex-6 NB On 4/12/2013
SN st N

Lane Configuratons % 44 44 i "'i . B

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

TotalLostt:me(s) 40 40_ 40 40” 4.0 7 40

Lane Util. Factor ~ 1.00 - 0.95. 091 1.00 1.00 088

Frt 100 1.00 100 085 1.00 - 085

FltProtected =~ 095 100 .~ 1.00.1.00 095 1.00

Satd. Flow (prot) 1770 3539 5085 1583 1770 2787

Fit Permitted ~~ 0.95 . 100 ~.7100 100 095 - 1.00

. Flow (perm) 1770 3539 5085 1583 1770 2787
Volume (vph) 250 705 0 0 1020 285 25 O 1325 0 0 0O
Peak hour factor, PHF 0.95 095 095 095 095 095 095 095 095 095 095 0.95
- 263742 0 - 0 1074 300 26 01395 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 191 0 0 132 0 0 0
Lane Group Flow (vph) . 263 742 0 0. 1074 109 26 0 1263 0O 0 0
Turn Type Prot ’ Prot  Prot custom
Protected Phases 1 6 2 2 83
Permitted Phases
Actuated Green, G (s) - 16.3 . 450 227 227 - 43.0 430
Effective Green, g (s) 18.3 47.0 247 247 450 45.0
Actuated g/C Ratio -~ 0.18 047 025 025-°045 045 -
Clearance T|me( ) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension(s) =~ 30 30 .~ 30 30 30 30"
Lane Grp Cap (vph) 324 1663 1256 391 797 1254
‘visRatioProt - c0.15 021 ~¢0.21 007 0.01 . c045
v/s Ratio Perm
vic Ratio 081 045 ~.-.0.86 028 0.03 1.01
Uniform Delay, d1 392 17.8 359 305 154 27.5
Progression Factor 080 034 - 072 048 100 ~ ° 100
Incremental Delay, d2 124 0.7 6.6 15 0.0 27.2
Delay (s) 439 68 324 162 154 547
Level of Servme D A C B B D
Approach Delay(s) 165 . 289 540 00
Approach LOS B C _ D A
HCM Average Control Delay 35.0 HCM Level of Service C
HCM Volume to Capacityrato 092 -~ I e
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization - 72.5% ICU Levelof Service .~ C

AnalySIS Period (min) - 15 B
¢ Critical Lane Group L SR

FEET Exits 6 & 7 2035 Build PM Peak - Alt-5
VHB, Inc. Page 11






Queues
2: Goffstown Road & Front Street

Synchro 6 Report
4/3/2013

T
Lane Group Flow (vph) 79

TunType . Prot Prot

Permitied Phases

Detector Phases - T

Minimum Initial (s) . = 4.0 4.0
Minimum Split (s) 10.0
Total Split(s) . =~ 140 :
6 3. o% 31.0%

( =
All-Red Tlme (s)
Lead/Lag o lead
Lead-Lag Optrmlze? )
Recall Mode ~ Nor
v/c Ratio
Queue Delay
[Total Delay. 924 8T
Queue Length 50th (ft) 8 187

20 2.0

0.93 0.90

Queue Length 95th (ft) =~ 96 #403 #416

Internal Link Dist (ft) 213
TurnBaylength (ft) = 200 200
Base Capacity (vph) 177 583
Starvation CapReductn . 0~ 0 -
Spillback Cap Reductn o2
StorageCapReductn -~~~ -0~ 0.

4.0
d Llag Lag
e C-Max C-Max -
51 5 37 4.

02 00
374

27.0%

2.0
Lead

None

76.7

00

76.7
~291

S 4000 -
790

Reduced v/c Ratio O 45

Cycle Length: 100
Actuated Cycle Length: 100

Natural Cycle: 100
Control Type: Actuated Coordlnated

Queue shown is maximum after two cycles

#413

40 40 40 40 40

230 100 230 100 230
440 630 100 230 500 19.0 320

44.0% 63.0% 10.0% 23.0% 50.0% 19 0% 32.0%
4.0

2.0 20 20 20 20
lag. . lead lag. - .Lead . Lag

‘C-Max ~ .~ None None None None
1.03

045 018 040 013 089 1.04 048

280 35 566 349 339 936 319
00 00 00 00 76 395 00
280 35 566 349 416 1331 319

177 14 26 25 363 ~192 154

m237 m26 61 57 #522 #296 238
370 800 636

12000 200 600 300

0 0 0 0 119 46 0

Offset: 24 (24%), Referenced to phase 2; WBT and 6: EBT Start of Yellow

~ Volume ¢ exceeds capacrty, queue is theoretlcally infinite.

m__Volume for 95th percentile queue is metered by upstream signal,

Splits and Phases:  2: Goffstown Road & Front Street

1515 1050 106 354 1313 515,7‘:‘5964; 7

00 0 0 00 0
045 018 040 013 098 1.14 048

460
46.0%

40 . 40 40 40 40

'010

FEET Exits 6 & 7
VHB, Inc.

2035 Build AM Peak - Mid to Long, Offset Loop Diam

ALT SA

Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Goffstown Road & Front Street 4/3/2013

Lane Configurations
Ideal Flow (vphpl).
Total Lost time (s)
Lane Util. Factor

Lane Group Flow (vph). . 79 = 81
Turn Type

Profected Phase
Permitted Phases
Actiiated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
- Vehicie Extension (s)
.Lane Grp Cap (vph)

Li:‘ével ko'fﬂ Service
Approach Delay (s). -
Approach LOS

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity: Utilization 881% 1 |€U Level of Service ‘
AnaIySIS Period (min)
¢  Critical Lane -Group

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. : Page 2



Queues ' Synchro 6 Report
3: Goffstown Road & NB On Ramp 4/3/2013

- 3 Y A p

ane Configurations 4
Molume (vph) 1940 320 920 365 680 520
Lane Group Flow (vph) 2042 337 968 384 716 547
Turn Type . Free . Free - Protcustom
Protected Phases 6 2 3 3
Permitied Phases " Free Free
Detector Phases 6 2 3 3
Minimum Initial (s) .~ 40 40 40 40
Minimum Split (s) 123.0 ) 230 10.0 10.0
Total Split(s) 700 0.0 70.0 0.0 30.0 300
To 70 O% 0.0% 70.0% 0.0% 30.0% 30.0%
All-Red T|me (s) 2 O 2.0 2.0 2.0
Lead/Lag I e BT S :
Lead-Lag Optsm|ze'?
RecalMode =~ C-Max ~ C-Min~  None None
v/c Ratto B 087 021 041 024 082 0.75

| ‘*'5;;:'13,.85; 01 32 03 438 397
Queue Delay , 315 0.0 0.0 0.0 0.0 1.3
Total Delay 453 01 32 03 438 41.0
Queue Length 50th (fy 453 0 10 0 220 172
Queue Length 95th (f) m537  mO0 13 0 289 239
Internal Link Dist (ft) 3,7104 495 :

Turn Bay Length (ffy =~ 400 400

Base Capacity (vph) 2354 893 745

Starvation Cap Reductn 435 = 0 ¢ S0 0
Spillback Cap Reductn 168 0 70

Storage CapReductn = 0~ a0 O
Reduced v/c Ratio 1.06 0.80 0.81

Cycle Length: 100

Actuated Cycle Length: 100 S E
Offset: 1 (1%), Referenced to phase 2 WBT and 6: EBT Start of Yellow
Natural Cycle: 60 T el ,
Control Type: Actuated Coordmated

m Volume for. 95th percentile queue is metered by upstream signal. -

Splits and Phases:  3: Goffstown Road & NB On Ramp

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, inc. ‘ AT sA Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & NB On Ramp 4/3/2013

—h?*—““‘*‘%x’*

Satd. Flow (perm)
Molume (vph)' 194
Peak-hour factor PHF .
Adj. Flow (vph). ~ = 20:
RTOR Reduction (vph)

L'ane Group Flow (vph)
Turn Type

Effective Green g (s)
Actuated'g/C Ratio '
Clearance Time (s)
Vehicle Extension (s) ©
Lane Grp Cap (vph)
Vv/s Ratio'Prot -
v/s Ratlo Perm

Leve! of Service
Approach Delay (s 3.
Approach LOS B A

HCM Volume to Capacity ratio . -0.85
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity. Utilization 19.7%: L ' ] :

FEET Exits 6 &7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, inc. Page 4



Queues | Synchro 6 Report
‘4: Amoskeage Street & River Front Drive 4/3/2013

A ¢ TN

Lane Conflguratlons 5 4 - $
Volume (vph) 302420 5 1235 150 300
2

Lane Group Flow (vph) 37 2552 5 1326 0 3
TumnType Prot Prot . Perm . Perm. ,
Protected Phases 1 6 5 2 4 4
Permitted Phases . . 40 40
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial (s) | 4040 40 .40 40 40 40 40

Minimum Split (s ) 100 23.0 100 23.0 23.0 230 230 230

TotalSplit(s) 100 670 100 670 230 230 230 230
' lit 67.0% 10.0% 67 0% 23.0% 23.0% 23. 0% 23.0%
40 40 40 40 40 40 40 40 -
All-Re 2.0 2.0 20 20 2.0 2.0 2. 0 2.0

Lead/Lag -  lead: lag lead ~lag - .

Lead-Lag Optlmtze’? - -
RecallMode ' None C-Max None C-Max None None None None -~
v/c Ratio 026 085 0.04 047 0.16 0.30
ControlDelay =~ 436 104 444 = 74 - 265 264

0.0 0.6 0.0 0.0 0.0 0.0
TotalDelay . 436 110 444 .74 265 . 264 . . .

Queue Length 50th (ft) 23 229 3 189 10 .19

Queue Length 95th (ft)  m29 #1117 15 293, 84 .54 0
Internal Link Dist (ft) 495 711 196 139
TumBaylength (f) ~ 60 400 oo
Base Capacity (vph) 141 3009 121 2792 339 347

StarvationCapReductn 0 160 0 0 .0 0

Spillback Cap Reductn 0 0 0 0 0 0
Storage CapRedugtn .~ 0 .0 -0 .0 . -0 0

Reduced v/c Ratio 0.26 0.90 0.04 047 0.09 0.18

Cycle Length: 100

Actuated Cycle Length: 100 it e s S

Offset: 88 (88%), Referenced to phase 2 WBT and 6 EBT Start of Yellow

Natural:Cycle:r120. o SL .

Control Type: Actuated Coordlnated

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

m . Volume for 95th percentile queue is metered by upstream signal.. . .

Splits and Phases:  4: Amoskeage Street & River Front Drive

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. AT Sa Page 5



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeage Street & River Front Drive : 4/3/2013

N Y

Lane Conflguratlons

Total Losttime (s)
Lane Util. Factor

Fit Permitted
Satd. Flow (perm) .
Volume (vph) i
eakih '

RTOR Reduction (vph).. .
Lane Group Flow (vph)

Permitted. Phases

Actuated Green, G (s) 41 735 0.8 70.2 7.7 S 4
Effective Green, gi(s) - 6.1 755 : 2
Actuated g/C Ratio
Clearance Time (s,
Veh e Extension

v/s Ratio Prot

V/s Ratio Perm .
v/c Ratio
Uniform Delay, d1-
Progressnon Factor

1,00 1.00 1.00 1.00

Actuated Cycle Lengthi(s):
Intersection Capac:ty Utiliza
Analysis Period. (min)

¢ Critical Lane Group

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeage Street & River Front Drive 4/3/2013

1800

16
Total Losttime (s) ~ =
Lane UtlI Factor
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm) = ,
Volume (vph) 30
Peak-hour factor, PHF ~ 0.95 =«
Ad} (vph) 32

- RTOR Reduction (vph) 0~ ¥
Lane Group Flow (vph) 0

Tun e ——TT
Protected Phases

Permitted Phases

Actuated Green, G( )

Effective Green,g(s) -

ated g/C Ratio

Clearance Time (s)
Vehlcle Extension (s)
Lane Grp Cap (vph)
v/s Ratlo‘ Prot 7
visRatioPerm

Uniform Delay,d1
Progression Factor

Incremental Delay,d2 =~~~
Delay (s)

Level of Service -
Approach Delay’(s)
Ar

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. ALT Sa. Page 7



Queues Synchro 6 Report
5: SB On Ramp & Eddy Road 4/3/2013

Lane Conﬂgura‘uons

Volume (vpl 425
Lane Group Flow (vph)
Turn Type ' i
Protected Phases
Permitted Phases:
Detector Phases
Minimum Initial (s)
Minimum Spllt( )

'447 |

H-Otal Sp“t (S) . Ui I 'f:f VNI o s i
Total Split (%) 53 3% 53._3% 46 7% “0.0% 46.7% 0.0%

' L'ead—Lag'Optim‘ize’?

Recall Mode ‘None: None ~ Min
vic Ratio 055 087 077 034 058 086

Queue Length 95th.(
Internal Link Dist (ft)

Base Capacuty (vph) 876
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn:
Reduced v/c Ratio

Cycle Length: 60
Actuated Cycle Length: 53.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds ca acity
. Queue shown is maximum after fy

Splits and Phases: 5: SB On Ramp & Eddy Road

'.>

7 ammm%m&mw T

FEET Exits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
5: SB On Ramp & Eddy Road 4/3/2013

Aoy ¢ v

Ideal Flow (vphpl) - * 1900 1900 1900 1900 1900
Total Lost time (s ) 4.0
LaneUtl Factor =~~~ 100 100 100 100  1.00 - 1.00
Frt ’ 1.00 0.85 1.00 0.85 1.00 0.85
FliProtected . =~ . = . 095 1.00 - 100 100 . 1.00 1.00
Satd. Flow (p t) } 1770 1583 1863 1583 1863 1583
FitPermitted = 0.95 - 1.00 1.00 -1.00 100 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863 1583
Volume (vph) .0 0 0 425 0 675 0 525 510 0 400 1300
095 095 09 095 095 095 095 095 095 095 095 0095
' ... .0 0 0 447 0 TH 0 553 537 0 421 1368
RTOR eductlon (vph) 0 0 0 0 0 96 0 0 0 0 0 0
Lane Group Flow (vph) 0.~ 0 0. . 447 0. 615 0 - 553 - 537 0 4211368
Turn Type Prot custom Free Free
Protected Phases =~ . T 7 ST R g
Pe mltted Phases Free Free
Actuated Green,G(s) =~ .. 225 . 225 187 532 187 532
Effective Green, g (s) 24.5 24.5 20.7 53.2 20.7 53.2
Actuatedg/CRato.  ~~ - 046 046 039 100 039 1.00
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension(s) =~ ..~ -~ . .30 . 30 . 30 . 30 -
Lane Grp Cap (vph) 815 729 725 1583 725 1583
Brot o g0 oae om0 023
0.34 c0.86
: *~¢w4;me~‘“°$f“ QMa' 076 034 058 0.86
Uniform Delay, d1 o 10.4 12.7 14.1 0.0 12.8 0.0
ProgressionFactor -~ 100 100 100 100 .00 1.00
lncremental Delay, d2 0.8 8.8 4.8 0.6 1.2 6.5
o 1, 250 189 0 06 140 65
B C B A B A
ApproachDelay(s) 00 175 99 ‘ 83

Approach LOS A B A A

erage Control Delay I 114 -

HCM Volume to Capacityratio ~~~ 0.86 ,
Actuated Cycle Length (s) ; - 53.2 Sum of lost time (s) 0.0
lntersectlon Capacnty Utilization 76.1% ICU Level of Service ‘ D
A

d (min) ; 15
ritical Lane Group e

FEETEXits 6 & 7 2035 Build AM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. ALT Sa Page 9






Queues Synchro 6 Report
2: Goffstown Road & Front Street 4/4/2013

Lane Conflguratlons
Volume(wph) . 65 » 2800201190 . 540 130 25
Lane Group Flow (vph) 68 385

TurnType . - o Protoo ‘

Protected Phases
Permitted Phases.
Detector Phases 6
Minimum fnitial (s) ) 40 40 40 40 . 40 40 @ . 40 40
Minimum Spllt (s) 100 23.0 230 100 23.0 10.0 23.0 10.0 23.0
[Total Split (s) - 110 31.0 310 27.0. 470 66.0 16.0 23.0 500 19.0 26.0 37.0
Total Split (%) 11.0% 31.0% 31.0% 27. 0% 47 0% 66 O% 16 0% 23.0% 50 O% 19 0% 26.0% 37 O%
VellowTime(s) "~~~ 40 40 40 40 40 40 40 40 40
All-Red Time (s ( ) 20 20 20 20 2.0 20 20 20 20
Lead/lLag lead lag lag lead Llag '~ - lead Lag = ' lead lag
Lead-Lag Optlmlze’?

RecallMode = None C-Max C-Max None C-Max =~ None None ~ None. None -
v/c Ratio 055 040 040 074 0.82 0.47 067 0.07 060 079 062 0.18
Control Delay =~ 622 293 62 394 269 44 585 298 134 531 426 104
QueueDe!ay 0.0 00 00 00 96 05 0.0 00 0.0 0.0 0.0 0.0
iTotal Delay 622 293 6.2 394 365 48 585 298 134 531 426 104
Queue Length 50th (ft) 43 104 177 326 60 79 14 153 129 150 15
Queue Length 95th (f)  #96 151 ~ 62 222 433 100 #160 m20 1,.55;_.,,#199_{}[;..235;;.,:, 52
Internal Link Dist (ft) 213 370 800 636

Turn BayLength (ft): 2000 200 400 200 200
Base Capacity (vph) 124 790 1522 1197 212 354
Starvation CapReductn .~ 0.~ 0 0. 0 253 259 0O 0 L
Spillback Cap Reductn 0
Storage CapReductn. =~~~ 0 . 0 C
Reduced v/c Ratio O 55

Cycle Length: 100

Actuated Cycle Length: 100 ' e G

Offset: 34 (34%), Referenced 0 phase 2 WBT and 6 EBT Start of Yellow

Natural Cycle: 80, . » . ol e - P s

Control Type: Actuated Coordlnated

# Obth percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two ¢ B

m . Volume for 85th percentile queue is metered by upstream signal. .

Splits and Phases:  2: Goffstown Road & Front Street

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. AT Sa Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Goffstown Road & Front Street , 4/4/2013

Lane Configurations

Volume (vph
Peak hour factor PHF

( ah)
Eane:Group Elow:(vph)
Turn _Type

Actuated g/C. Rat C
Clearance Time (s)
Mehicle Extension (

Level of Service
Approach Delay (s)
Approach LOS

Actuated Cycle‘Length 58
[Intersect!on Capacxty ‘Utilization

Sum of lost time (s)
U Level of Service

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Page 2



Queues Synchro 6 Report
3: Goffstown Road & NB On Ramp 4412013 -

—- BT A e A

Lane Con lguranons
Volume (vph) | 955 535 1485 615 765 585
Lane Group Flow (vph) 1005 563 1563 647 805 616
Protected Phases 6 2 3 3
Permitted Phases ~ Free.  Free
Detector Phases 6 2 3 3
Minimum Initial (s). =~ 40 A Sl 4 a0s
Minimum Split (s) 23.0 » .
ToRISPIElS) 610 00 810 00 300 300 oo
Total Split (%) 61 0% 0.0% 61.0% 0.0% 39 0% 39 0%
Yeéllow Time sy " 400 40 40 40
All-Red Tlme (s) 2 0 2.0 2.0 2.0
eadllag  F i e e
Lead-Lag Optlmrze'? )
RecaliMode =~ C:Max  CMin  None None
v/c Ratio 0.47 036 073 041 074 0.61
ControlDelay 81 05 60 05 345 219
Queue Delay 0.2 0.0
MTotalDelay ~ .~~~ 85 05 348 219 - oo
Queue Length 50th (ft) 116 0 227 125
Queue Length 95th (ff) 136 | 0288 184 . =
!nternal Link Dist (ft) 370
3ay Length (ft)

y(vph) 2130

515 0

SprllbaCk Cap Reductn 0
Storage CapReductn- =~ 0~

400 400
1202{ 1096

070 056

Reduced v/c Ratio 0 62

Cycle Length: 100
Actuated Cycle Length: 100~ * ‘ e ‘ SR
Offset: %), Referenced to phase 2 WBT and 6 EBT Start of Yellow

Natural Cycle: 45 e

‘Control Type: Actuated Coordmated

m. Volume for 95th percentile queue is metered by upstream signal. -

Splits and Phases: 3: Goffstown Road & NB On Ramp

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. AT sa Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Goffstown Road & NB On Ramp 4/4/2013

Ty T N

Lane Conflguratlons

Total Lost
Lane Util. Fact
Fri

Flt Protected
Satd. Flow
FitPermitted
Satd. Flow {(perm)
Volume (vpk
Peak-hour factor PHF
Adj. Flow (vpl
RTOR Reduction (vph)
Lane Group Flow {vph) - 100
Turn Type '

e e rrtoet

Actuated Green; G (s
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s) -

Level of Service
Approach Delay (s)
Approach LOS A A

Actuated Cyele Length (s) 100.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization ‘ICU:Level:of -Servic

Analys;s Penod (mm)

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Page 4



Queues Synchro 6 Report
4. Amoskeage Street & River Front Drive 4/4/2013

R
S

Lane Conflguranons
Volume (vph) 40 1490 - 52030 15 0 025 ¢
Lane Group Flow (vph) 47

T B R

Protected Phases 1
Pamited Phgses T e
Detector Phases
:Mm,mumm,t[a](%) a0 1.0 40 .4 SA0 e
Minimum Split (s) 100 23. O 10.0 23.0 23 O 23.0 23.0

Total Split(s) = .~ 10.0 67.0 10.0 670 230 230 230 230 -
Total Split (%) 10 O% 67.0% 10 0% 67.0% 23 0% 23 0% 23 0% 23.0%

Yellow Time (s). 40 40 40 40 .40 40 40 40 oo
All-Red Time (s) 2.0 20 20 20 2. O 2 0 2 O 2 O

Leadllag. =7 7 jlead lag Lead ilag .. it

Lead-Lag Op Ile ?

Recall Mode o
v/c Ratio .
ControlDelay = 522
Queue Delay O O )
TotalDelay. - - o0 o o
Queue Length 50th (ft) 31 38
Queue Length 95th (ft)  m61 321 = 23  #85

Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capamty (vph)

> O-ifax None C-Max None Nome None None '~
0.52 0 08 0.80 O 12 O 34
O 0 O 0
spd L Tnae
10, 16
e o

Sprllback Cap Reductn
Storage Cap Reductn ciin 0 Qe
Reduced v/c Ratio 0 32

/ cle Length: 100 s ATl e G B e R

Offset: 87 (87%) Referenced to phase 2 WBT and 6 EBT Start of YeHow

Natural Cyole: 60 ’ i e e

Control Type: Actuated Coordmated

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

m - Volume for 95th percentile queue is metered by upstream s;gnal

Splits and Phases:  4: Amoskeage Street & River Front Drive

e

FEET Exits 6 & 7 2035 Build PM Peak - Mid to L.ong, Offset Loop Diam
VHB, Inc. Atr sna Page 5



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeage Street & River Front Drive 4/4/2013

i

Lane Conflgurations

Flt Permltted
Satd. Flow (perm
Volume (vph)
Peak-hour factor, PHF . - 0.95
Adj. Flow (vph)
RTOR Reduction (vph). 0 V '

Lane Group Flow (vph) 0 47 1573 0 0 10 2162 0 0 16 0 0

HCM Volume to Ca
Actuated Cycle Length:
Intersection Capacity Utlllzatlon
Analysis Period (mi
¢ Critical Lane Group

FEET Exits 6 & 7 : 2035 Build PM Peak - Mid to Long, Offset Loop Diém
VHB, Inc. Page 6




HCM Signalized Intersection Capacity Analysis Synchro 6 Report
4: Amoskeage Street & River Front Drive 4/4/2013

I &

&

Ideal Flow (vphpl): =~ 1900 1900-
Lane Width 16 16
TotalLosttme(s) =~ 40 . . .
Lane Util. Factor '1.00
Frt S0l

0.98
Safd Flow (prot) 1889
Flt Permitted 0.88
Satd. Flow (perm) 1693 .
Volume (vph) 0 50

Peak-hour factor, PHF - 0.95 095 ... . .
Adj Flow (vph) O 53

RTOR Reduction (vph) o0

Lane Group Flow (vph) 31 0

TurnType

Permitted Phases .~~~ .. . .
Actuated Green, G (s) 7.6

Effective Green,g(s) 96
Actuated g/C Ratio O 10
Cléarance Time (8}~ 760

Vehicle Extension (s) 3.0

v/s Ratio Prot
VsRatioPerm
v/c Ratio
Uniform Delay,d1 416
Progression Factor 1.00
incremental Delay, d2 = 06
Delay (s) 422
Levelof:Service: =~ = =D o
Approach Delay( ) 422
ApproachlOS D

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Arr 54  Page7



Queues Synchro 6 Report
5: SB On Ramp & Eddy Road - 4/4/2013

Protected Phases
Permitted Phases
Detector Phases
Minimum Initial (s)
Minimum Split (
[Total Split (s).
Total Split (%)
Veliow Time ().

Queue Length 50th (ft)
Queue Length 95th (ft
lnternal Llnk Dlst (ft)

Storage Cap Reductn’
Reduced v/c Ratio 046 044 054 030 0.35 0.41

Control Type Ac uated-Coordinated

Splits and Phases: 5: SB On Ramp & Eddy Road

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. Page 8



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
5: SB On Ramp & Eddy Road 4/4/2013

T A Y Y R

Lane Conflguratlons B b Id 4 o I
leal Flow (vphpl) ~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s (s ) » 4.0 40 4.0 4.0 4.0 4.0
e Ul Factor ~~ © 400 400 100 100 400 4.00
Frt 1.00 0.85 1.00 0.85 1.00 0.85
FitProtected =~~~ =~ 095 "~ 400. 100 100 ~ 4.00 1.00
Satd. Flow (prot) 770 1583 7 1863 1583 1863 1583
FitPerrited” T g T I G0 T a0 80 00400
Satd. Flow (perm) 1770 1583 1863 1583 1863 1583
Volume (vph) 0 250 ~ 0 280 -~ -0 675 445 435 610
95 0.95 095 095 095 095 095 095 095 095
Adj. ,Flow'(vph) 0 263 0 295 0 711 468 . 458 642
RTOR Reductlon( ph) 0 0 0 182 0 0 0 0
Lane Group Flow (vph) -0 263 0 113 0 711 468 458 642
Turn Type Prot custom Free Free
L R e e T
Permitted Phases - » Free Free
Actuated Green, G(s) 195 - 195 . ..685 100.0 685 100.0
Effective Green, g (s) » 215 21.5 70.5 100.0 70.5 100.0
Actuatedg/CRato.. .~ - 022 022 070 100 - 070 1.0
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension(s) -~~~ -~~~ 30 . -30 30 30
Lane Grp Cap (vph) A } 381 340 1313 1583 1313 1583
vis Ratio Prot ... . .cot5 007 cO38 025
v/s Ratio Perm 0.30 0.41
vic Ratio ... . 069 033 054 030 035 041
Uniform Delay, d1 o - ,36 2 - 332 70 0.0 5. 8 0.0
ProgressionfFactor . . . ... 100 100 - 100 100 031 100
Incremental Delay, d2 5.3 0.6 1.6 0.5 06 06
DR A T T R 0 T A 08
Level of Servnce
Approach Delay(s) = 00 . g : 54 S8
Approach LOS A D A A

ool ool

cooGo

HCM Average Control Delay 10.1 » HCM Level of Servnce B

HCM Volume to Capacity ratio. -~ -0.58 S
Actuated Cycle Length (s) - 100. OH ‘ ,Sum of Iost tlme (s) - 8.0
Intersection Capacity Utilization- -~ 59.5% - ICU Level of Service: - B

Analy3|s Perlod (mm) 15

FEET Exits 6 & 7 2035 Build PM Peak - Mid to Long, Offset Loop Diam
VHB, Inc. A SA Page 9






Queues 2035 Build AM Peak - Alt-6 (HCM ftriple left)
2:.Goffstown Road & Front Street 3/11/2013

Ao AN S

M
La Group Flow (vph)'” - 79:” 1363 726 237 821 74
TumType =~~~ Pot . Petm Prot
Protected Phases o i 8 2 4 4
Permitted Phases. T 2 :

18 2 2 4 4
Mlnlmum Inial (5) 40 .40 40 40 40 40
MinmumSplt(s) . 230 230 280 230 280 280
Total Split (s) 250 720 470 470 480 480
Total Split (%)~ 20.8% 60.0% 39.2% 39.2% 40.0% 40.0%
Yellow Time(s) 40 4.0 4.0 4.0 4.0 4.0
Al-RedTime(s) 20 20 -20 20 20 20
LostTimerAdjust() 20 20 20 20 20 -20
~ ] 400 40 40 0 40 40 40

lead  lag  Lag

Noner C-Min  G-Min CMm None None ,
042 062 041 026 077 014

563 163 157 15 424 64

00 00 00 00 00 00
563‘ 163 157 15 424 64
58 321 97 1204 0

Queue Length 95th (f) 105 454 3 11 838 32

Internal Link Dist (ft) 213 - 342 o9

TumBaylengh(® 100 80 80
310 2205 1785 916 1261 628 |

Starvation Cap Reducin 0 0o 0 0 0 0

Spillback CapReductn. =~~~ 00 o 0 0 0

Storage Cap Reduetn 0 0 0 ) 0

ReducedvicRatio - 025 062 041 026 065 = 012

oy gt
Actuated Cycle Length: 120

Offset: 81 (68%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle 70
Contro! Type: Actuated-Coordinated -

Splits and Phases:  2: Goffstown Road & Front Street

FEETExits6 & 7 Synchro 7 - Report
VHB Page 1



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-6 (HCM ftriple left)
2: Goffstown Road & Front Street 3/11/2013

Volume-(vph) i+
Ideal Flow (vphpl)

Flt P;otected
Satd. Flow (prot)
FitPermited =~~~ 085 100 100
Satd. Flow (perm) -~ - 1770 3539 3539 . 15
Pealchour facta, PHF,;, 0% 08

Adj: Flow.(wph) 0 1363
RTORReducon(vh) 0 0
Lane Group Flow (vph) = 79 = 1863
Turn Type
Protected Phases S e
Pefm'tifed Phase_s e

Clearance Tlme(.)
Vehicle Extension (s} - .© ' 30 3.0
LaneGrp Cap (vph)

Progression Factor
Incremental Delay, d2

Approach Delay (s):
Approach LOS

. HCM Lovelof Servic

lntersectlon Capacity Utlhzatlon
Analy5|s Period (min) -
¢ Critical Lane Group .- . .

FEET Exits 6 & 7 Synchro 7 - Report
VHB Page 2



Queues . 2035 Build AM Peak - Alt-6 (HCM triple left)
3: Goffstown Road & Eddy Rd 8/11/2013

—- Ny ¢ TN A

MOFF W M O P

Lane Configurations

Volume (vph) - 1020 1055 790 495 785 1440
Lane Group Flow (vph) 1074 1111 832 521 826 1516
TumType ~ pmeov. Pt o optov
Protected Phases 6 3 5 2 3 35
Permitted Phases =~ 6
Detector Phase 6 3 5 2 3 35
Switch Phase e el e e s i e
Minimum lnltlal() - 100‘ 50 100 100 5.0
Minimum Split(s) . 230 230 160 230 230 ;
ToalSplit(s) 460 380 360 820 380 740
TotalSplit (%) - - 383% 31.7% 80.0% 683% 31.7% 61.7%
YelowTime(s) 40 40 4.0 4.0 4.0
Al-Red Time(s) =~ 20 20 20 20 20
Lost Time Adjust (s) 00 00 00 00 0.0 0.0
Total LostTlme( 5) 8080 6.0 6.0 6.0 6.0
Lag , Lead

~ C-Min  None None CMm None ‘
092 061 097 016 061 095
497 114 669 67 390 352
.00 --00 63 00 ~ 00 538
497 114 732 67 390 890
410 125 204 26 181 678

Queue Length QSth (ft) ~ #642 335 #445 34 227 #832

Internal Link Dist (ft). .. 82 . . 842 582

TumBaylengh(®) 200 R .
Base Capacity (vph) - 1180 1819 . 858 3221 1354 1602
Starvatlon Cap Reductn 0 0 27 0 0 123

Spillback CapReductn =~ .~ 02 0 0 0 252

- Storage Cap Reduotn 0 0 0 0 0 0
dyv i :

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 1 (1%), Referenced to phase 2: WBT and 6:EBT, Start of Yellow
Natural Cycle 90 -

Control Type: Actuated-Coordinated

# 95th percentile volume exoeeds capacny, queue may be longer

i

| Queus shown is maximum after two cycles. -

Splits and Phases:  3: Goffstown Road & Eddy Rd

FEET Exits 6 &7 Synchro 7 - Report
VHB Page 3



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-6 (HCM triple left)
3: Goffstown Road & Eddy Rd - 8/11/2018

Satd. F!ow (prot)
Satd: Flow (perm): . 3539 9787
Peak hour factor, PHF ~ 0.95

Lane Group Flow (vph) ~* 1074 1103
Turn Type
Protected Phases -~ .
Permitted Phases‘_,_ -

Lane Grp Gep (vph) 1162 1812 858 3195 135 1593

Iritersection Capacity Utilization
Analysns Period (min)
¢ Critical Lane Group -

FEETExits6 &7 Synchro 7 - Report
VHB Page 4



Queues 2035 Build AM Peak - Alt-6 (HCM triple left)

4: Amoskeag Street & River Front Drive 3/11/2013
R .
Lane Configurations 5 b J3 v
Volume(wph) 30 2420 5 1235 15 0 30 -
LaneGroupFlow (vph) 87 2652 5 186 0 21 0
TunType . - Pot Prot - ~Perm . Perm
Protected Phases 1 6 5 2 , 4 4
Permitted Phases ' 4 Sl
Detector Phase 1 6 5 2 4 4 4 4
Switch Phase e L T
40 40 40 40 40 40 40 40
) 160 230 220 230 230. 230 230 230
TotalSplt(s) 160 750 220 810 230 230 230 230
TotalSplit (%) 133% 625% 183% 67.5% 19.2% 19.2% 19.2% 19.2%
YelowTime (s) 40 40 40 40 40 40 40 40
All-Red Time (s) 20 20 20 20 20 20 20 20
LostTlme Adjust(s) 20 20 20 20 20 20 20 20
Total Lost Time (s) 4.0 4.0 4,0 4.0. 4.0 4.0 4.0 4.0
Lead/Lag ~ lead lag lead lag
Lead-Lag Optimize? P , ; SR , :
None C-Min None GC-Min None None None None
) 027 083 005 046 . 014 - 035
ConolDely Sz 75 80 72 a0 8
T 00 35 00 00 00 00
lay 832 110 80 72 41.0 3.1
Queuelength80th(f) 27 181 4 {6 12 - 24
Queue Length 95th (ﬁ) . m2Om#1249 17 340 35 ; 63
Internal Link Dist (ft) -~~~ 342 667 . 19139
TumBaylengh(®) s t0 |
Base Capacity (vph) -~ 165 3090 ~ 248 2884 - 249 - . 286
Starvation Cap Reductn 0 43 0 0 0 0
Spillback CapReductn. 0 0 0 9 o0
Storage Cap Reductn 06 0 0 0 0 0
Reducedv/cRatio 022 096 002 048 . 008 - 02

Actuated Cycle Length: 120

Offset: 7 (6%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 150

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

| Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

FEET Exits6 & 7 Synchro 7 - Report
VHB Page 5



2035 Build AM Peak - Alt-6 (HCM triple left)

Queues ‘
3/11/2013

4. Amoskeag Street & River Front Drive

Splits and Phases:  4: Amoskeag Street & River Front Drive

i 3 ‘ » RMKM

FEET Exits 6 & 7 Synchro 7 - Report
’ Page 6

VHB



HCM Signalized Intersection Capacity Analysis

4. Amoskeag Street & River Front Drive

2035 Build AM Peak - Alt-6 (HCM triple left)

3/11/2013

o

Sy T

AL

*

&

Lane Con lguratlonsv

Volume (vph) | 5 30 2420 5 5 2% 25 .45 0. 5 30 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 - 1900 1900 1900 1900 1900
Lane Width 10 10 13 12 100 13 12 16 16 16 16 16
Total s) 40 40 40 40 4.0 4.0
Lane Util. Factor 100 095 100 095 - 1,00 1,00
oo 100 100 100 1,00 0.97 0.83
FitProfected 085 1.00 095 100 096 - 0.8
Satd. Flow (prot) 1652 3656 1652 3646 1968 1921
Flt Permitted : 095’ 1.00 - 0.95 - 1.00 076 0.83
Satd. Flow (perm) 1652 3656 1652 3646 1546 1636
Peak-hour factor, PHF 0.5 095 095 095 095 095 095 095 095 095 095 095
AdiFlow(ph) 5 3 2547 5 5 1300 26 16 0 5 3 0
RTORReduction(wph) 0 0 0 0 0 1 0 0 5.0 0 2
Lane Group Flow {vph) 0 37 2552 0 5 1325 0 0 16 0 0 35
TumType Prot ~ Prot ~ Prot " Perm - Perm -
Protected Phases 1 1 6 5 2 4 4
Permitted Phases = ' S : S 4. 4
Actuated Green,G(s) 55 926 14 885 8.0 ‘ 8.0
Effective Green, g() i e 75 946 . 34 .905 -100 10.0
/ ,006 - 0.79 003‘ 0.75 008 0.08
80 6.0 60 60 6.0 6.0
Vehicle Extensmn (s) 3.0 3.0 3.0 3.0 3.0 3.0
e e T T T
v/s Ratio Prot - c0.02 ¢0.70 000 0.36
v/sRa’no Perm Gl - L 0.01 c0.02
036 089, , 0.11 048 0.13 0.25
539 - 89 568 57 51,0, 515
1.01 0.66 1.00  1.00 1 00 1.00
08 17 40 06 0.4 10
. B0 76 578 63 514 525
Level of Service E A OB A ‘D D
8.3 6.5 514 525

Approach Delay( ) o
1LOS:

S 8. HCM Level of Service
HCM Volume to Capacity raio 0.82 ,
Actuated Cycle Length (s) 120.0 Sum of lost time (s) ‘ 12.0
Intersection Capacity Utilization 77.3%

ICU Level of Service ‘ D
Analysis Period (min) . L o 15 : :
¢ Critical Lane Group

FEETExits6 &7
VHB

Synchro 7 - Report
Page 7



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-6 (HCM ftriple left)
4: Amoskeag Street & River Front Drive 3/11/2013

<

Lané[)i)onfigurations

vpn
Ideal Flow (vphpl) 1900

Effectve Graen, g g (
Actuated g/C Ratio

FEET Exits 6 &7 Synchro 7 - Report
VHB Page 8



Queues 2035 Build AM Peak - Alt-6 (HCM ftriple left)
5: Eddy Rd & Ex-6 SB Ramp 4/12/2013

T2 s S

LahécOnlgurat.ons M F W FF

Volume(vph) =~ 595 510 400 - 1300 425 = 675
Lane Group Flow (vph) 553 537‘ 1105 684 447 711
TunType. . Pem ~ Free custom custom
Protected Phases 2 1 , 2 1
Permitted Phases .2 Free
Detector Phase 2 2 B V 2 1
SwichPhase o T
Minimum Initial (s) _ 40 40 40 4.0 4.0
MinmumSplit(s) 230 230 230 230 230
Total Split (s) 290 290 310 00 290 310
Total Split(%) =~ 483% 48.3% 51.7% 0.0% 48.3% 51.7%
YellowTime(s) 40 40 40 40 40
Al-RedTime(s) . .20 20 20 . 20 20
Lost Time Adjust (s) | 20 00 20 00 -20 0.0
TotallostTime(s) 40 60  40-—40 40 60
Lead/gag , o Lag_,‘ Lag , LeadA lag Lead
Lead-Lag Optimize? e Yes . Yes
Recal Mode C-Min CMlnv NoneV ~ GMin Nore
vicRatio -~ - 035 056 065 047 062 066 . -
omﬂmummy ... 123 40 152 47 184 181
00 00 00 00 00 00
123 40 152 47 184 18
QueueLength50th () 69 0 36 . 79 125 - 109
QueueLength 95th(ft) 104 53 390 195 216 164
InternalLink Dist (f) ~ . 472~ 875
TumBaylength(®) 150
Base Capacity (voh) 1574 = 967 1760 1441 716 1161
Starvation Cap Reductn_ o 0o 0 0o 0 0
Spilback CapReductn 0~ 0 o 0 0 0
Storage Gap. Heductn 0 0 0 0 0 0
o . : | : : - :

Total De!ay

Actuated Gycle Lengt:60
Offset: 20.(33%), Referenced to phase 2:NBT, Start of Yellow -
Natural Cycle' 50

Control Type: Actuated-Coordinated

Splits and Phases: _5: Eddy Rd & Ex-6 SB Ramp

FEET Exits 6 &7 Synchro 7 - Report
VHB Page 1



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-6 (HCM triple left)
5: Eddy Rd & Ex-6 SB Ramp 4/12/2013

T b YNy e XK

11900 1900 1900

1900

1900

Satd. Flow (prot)
Fit Per tted

Lane Group Flow (vph) 0 B3 2
Turn Type

Progression Factor
incremental Delay, d2
Delay (s).
Level of Service
Approach Delay (s) -
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratic
Actuated Cycle Length (s)
Intersection Capacity Utilization
Anain|s Period (min)

FEETExits 6 &7 | | Synchro 7 - Report
VHB ‘ Page 2



Queues 2035 Build AM Peak - Alt-6 (HCM triple left)
25: Eddy Rd & Ex-6 NB Ramp 3/11/2013

b w‘ T

LaneConﬂguratlons |

Molume (veh) . 1050 1675 1175 25
Lane Group Flow (vph) 1263 1942 1237 26
B ... custom custom
e v 2
2112

_.M.JOO 40 40 100
180 250 250 180.
630 570 570 630
-+ 525% 475% 47.5%. 52.5%
ellow 40 40 40 40
Al-RedTime(s) 40 40 40 40

Lost Time Adjust (s) 00 00 00 00
Total Lost Time(s) -~~~ 80 ~ 80 80 8.0
Lead/Lag  lag Lead Lead Lag

Hecall Mode - ,None None C-Min
e o072 081 005
157 274 253
03 00 00
160 274 253
279 29 405 14
Queue Length 95th (f) 209 m477 #6390 32
Internal Link Dist (f) 582 o
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn 14
Spillback Cap Reductn -~ 86
Storage Cap Reductn

2705 1534 738
24 0 0
) .00 0,

Natural Cucie 65
Control Type:. Actuated Coordinated

m Volurhe for 95th percentlle queue is metered’ by upstream signal.

Splits and Phases:  25: Eddy Rd & Ex-6 NB Ramp

Z,

FEET Exits 6 & 7 Synchro 7 - Report
VHB Page 11



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak Alt-6 (HCM friple left)
25: Eddy Rd & Ex-6 NB Ramp 3/11/2013

e T N S T

ura’nons
Volume (wph)- -~ 0 1050
'deal Flow (Vphpl) ... %00 19

1900

1900

FitPermited . 100
Peak-,,h,qurfactor PHF 085 0% ,095 095 095 095 095 095 095 085 095 085
Ad. Flow (vph) - .0 1105 . 188 0 1763 179 0 . 0 6
RTORRGdUC“OH(VPm ... 0 19 0 0 8- 0 0 0 '3
Lane Group Flow (wph). =~ 0~ 1944 0 -0 1934 0 . 0" . .0 12
Turn Type

Protected Phases’ S
Permttted Phases_m___ o

Clearance Time (5)
Vehicle Extension (5)
Lane Grp Cap (vph)

FEET Exits6 & 7 Synchro 7 - Report
VHB . Page 12



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-6 (HCM triple left)
2: Goffstown Road & Front Street 3/11/2013

A= A N S

Volume (vph) - S b B ‘ , :
Ideal Flow (vphpl) ,,,...V.__1900 1900 1900 1900 _1900 1900
TotalLosttime(s) - 40 40 40 40 40 40

Lane Util Factor 100 09 095 100 097 1.00

Frt . .100 100 100 085 100 085

Fit Protected 095 100 100 100 095 1.00

Satd, Flow(prot) 1770 3539 = 3539 1583 3433 1583

Fit Permited 095 100 100 100 095 100
Satd. Flow (perm) 1770 3539 . 3539 ~ 1583 3433 1583
Peakhourfactor, PHE 095 095 095 095 095 095
Adj. Flow(wh) . . 68 - 626 1389 595 663 126
RTOR Reductlon( ph) 0 0 0 28 0 97

Lane Group Flow (wph) 68 626 1389 ~ 327 663 29
Tumn Type o Pt . Perm . Prot
Protected Phases 1 6 2 4 4
Permitted Phases S ' 2

Actuated Green,G(s) = 81 671 530 530 209 209
Effective Green, g(s) 101 691 550 550 2289 229
Actuatedg/CRato 0.0 0.69 055 -055 023 023
ClearanceTime(s) 60 60 60 60 60 60
‘Vehicle Extension(s) 80 30 ° 80 ~ 30 80 30 .
Lane GrpCGap (vph) 179 2445 1946 871 786 363
v/sRatoProt - - . ¢0.04° 018 039 049 0.02 -
visPRafioPem 021 N
vicRato: . . - 038. 026 071 038 084 008
Uniform Delay,cH 420 58 167 128 368 303
Progression Factor -~~~ 1,000 1.00 079 187 100 1.00 "
Incremental Delay, a2 13 03 19 1.0 82 0.1 ,
Delay(s) ~ ~ . . 434 61 150 249 451 304
Level of Serwce Db A B C D C

Approach Delay(s) 97 180 427
Approach LOS A B D

HCM AverageControl Delay - 219 HCM Levelof Service =~ C

netoCapacityraio 071 , :
Cycle Length (s) ... 1000 Sumoflosttime (s) 2o
Intersection Capacity Utilization - 68.1% - ICU Level of Service SRR G e e
Anal sis Period (min) , 15 :

~Critical Lane Group =+ =

FEET Exits6 &7 ' Synchro 7 - Report
VHB ' Page 2



Queues 2035 Build PM Peak - Alt-6 (HCM triple left)
2: Goffstown Road & Front Street , 3/11/2013

Ao AN S

Lane Con lguratlons " M M F M — R
Volume(vph) - . 65 595 1320 565 630 120.
Lane Group Flow (vph) 68 626 1389 595
TumType . Pt Pemo o
Protected Phases o 6 2

Permitted Phases * i 1o e
Detector Phase ) 1 6 2

SwiichPhase e e e
Minimum Imttal() o 40 40 40 40 40

Minimum Split(s) -+ © 230 230 = 230. 230 230 .
Total Split (s) _ 230 730 500 27,0
Total Spiit (%)~ 23.0%  730% 500% 50.0% 27.0% 27
YellowT|me() , 40 40_ 4.0 40 40 v
Al-RedTime(s) . . = 20 20 20 20 .20 20 . .
LostTtmeAdust() 20 ‘_-2”0 N
Total Lost Time (s) . 40 © 40 .
Lead/Lag » Lead
Lead-Lag Optimize? = . =
Recall Mode ‘ None‘
VieRafio oo 034
Control Delay - 449
QueueDelay -~ ;. 00
Total Delay o 449_ 62 1565 38 479
Queuelength50th (f), ~ 41 . 69 203 47 . 208
Queue Length 95th (ft). _ 80

Internal Link Dist (ft)
Tumn Bay Length (ft)
Base Capacnty {vph)

Spillback Cap Reductn =
Storage Cap Reductn
R :

Control Type: Actuated Coordinated b
# 95th pereenttle volume exceeds capaCIty, queue may be Ionger
- Queue shown is maximum after two cycles

Splits and Phases:  2: Goffstown Road & Front Street

"" _ 24
& i B e S

FEET Exits 6 & 7 Synchro 7 - Report
VHB Page 1



Queues 2035 Build PM Peak - Alt-6 (HCM ftriple left)
‘3: Goffstown Road & Eddy Rd 3/11/2013

—- Ny ¢ TN

LaneConﬂguraﬂonS S i SN f o 1 T v O by 1 TN of
efvph) . 510 715 500 1510 990 1040 -
537 753 621 1580 1042 1095
- pmsov Pt ptov

6 3 5 2 3 35

,,,,, : 6 i SR s

8 8 5 2 8 35

100 50 100 100 50

,, plit(s) 230 230 160 230 280
TotalSplit(s) 300 360 340 640 360 700
TotalSplt(%) ~ 300% 360% B340% 64.0% 36.0% 70.0%
40 40 40 40 40

20 20 20 20 20

LostTmeAdiust) 00 00 00 00 00 00
TotalLostTime(s) ~ 60 60 60 60 60 60
lag Lead

| 'C-M'in None ; None 'CVQMin None
064 042 070 056 064 060

Control Delay 283 71871 81 291 91
QueueDelay .~ -~ .00 00 00 04 00 02
Total 283 71 3nd 85 201 9.3
ueue Length50th (ff) 156 158 - 139 . 75 210. 212
Queue Length 95th (ft) ,,m180v m201 190 53 247 243
Internal Link Dist (f) 82 .~ . 342 582
TumBaylengh(®) = 200 o o
Base Capacity (voh) .~ = 885 1773 961 2049 1625 1887 -
¢ 0 0 0 694 0 0
Spillback CapReductn =~ 0~ 0 .0 00 212
Storage Cap Reductn 0 0 0 0. 0 0
Reducod vbRato ,, Y ,

Cycle Length: 100 -
Actuated Cycle Length: 100
Offset: 5 (5%), Heferenced to phase 2:WBT and 6:EBT, Start of YelIow
Na Cycle: 65

Cor ‘ype: Actuated-Coordinated =~ :

m  Volume for 95th percentile queue is metered by upstream sngnal

Splits and Phases:  3: Goffstown Road & Eddy Rd

o2

FEET Exits 6 &7 ) Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Goffstown Road & Eddy Rd

2035 Build PM Peak - Alt-6 (HCM triple left)
' 3/11/2013

Satd. Flow (perm) - -

Poakfour facor PHE 0% 0% 05 095 0% 08

Vehicle Extension (s) =+ 8

Lane Grp Cap (vph)

v/s Ratio Prot:

HCM Average Control Delay

HCM Volume to-Capacity ratio -

Analysts Perlod (mm)‘ s
c Crmcal Lane Grou

FEET Exits 6 &7
.VHB

Synchro 7 - Report v
Paged



Queues 2035 Build PM Peak - Alt-6 (HCM ftriple left)
4. Amoskeag Street & River Front Drive 3/11/2013

Tum Type S Prot Prot .~ Pem . . - Perm
Protected Phases - 1 6 5 2 , 4 4
PermitedPhases 44
DotectorPhase . 1. 6 5 2 4 u4 44
Mnmmiiel(§) 40 40 40 40 40 40 40 40
Minimum Split(s) 160 - 230 220 ' 230 230 230 230 230
1860 550 220 610 230 230 230 230
Total Spiit (%) 16.0% 55.0% 22.0% 61.0% 23.0% 23.0%  23.0%. 23.0%
Yellow Time (s) , 4.0 4.0 40 40 4.0 4.0 4.0 4.0
Al-Red Time(s) 20 20 20 20 20 20 20 20
EQ?F.TJW?A@JF{?H.)M o 20 20 20 20 20 20 20 20
TotallostTime(s) 40 40 40 40 - 40 40 40 40
Lead/Lag ) Lead Lag Lead Lag
Lead-Lag Optimize? " or L
Recall Mode None‘ CMln None CMm‘ None None None None
vicRatio - 028 053 007 079 T 013 - 034
422 65 41 152 @8 208
00 02 00 00 00 00
Total Delay 42 67 431 152 328 208
Queuslength50th () 27 63 6 486 10 16
Queue Length 95th (ft) ~ m44 456 22 #930 29 - b4
Internal Link Dist (f) 342 667 196 139
Tum Bay Length () S0 oo B e
Base Capacity (woh) 198 2987 297 2747 . 289 . 365
ion Ca 0 s 0o 0 0 0
Spillback Cap Reductn 0 0 0 e e D e e a0 e
Storage CapReducn 0 0 0 0 o 0
duced : 0.65 e —

Cy :
Actuated Cycle Length 100
Offset: 99 (99%), Referenced to phase 2:WBT and 6:EBT; Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated :

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

m  Volume for 95th percenme queus is metered by upstream S|gnal

FEET Exits 6 & 7 : Synchro 7 - Report
VHB Page 5



Queues 2035 Build PM Peak - Alt-6 (HCM ftriple left)
4: Amoskeag Street & River Front Drive 3/11/2013

Splits and Phases:  4: Amoskeag Street & River Front Drive

TR
SN

FEET Exits 6 &7 Synchro 7 - Report
VHB ’ Page 6



HCM Signalized Intersection Capacity Analysis
4: Amoskeag Street & River Front Drive

2035 Build PM Peak - Alt-6 (HCM triple left)
3/11/2013

T

> ¥

e

&

‘“\

i‘;%‘w

Volume(wh) . 5 40 1500 5 5 5 2080 25 15 -0 5 25
Ideal Flow (Vphpl) 1900 1900 1900 1900 1900 “1900 1900 1900 1900 1900 1900 1900
LaneWith {0 10 13 12 10 10 13 12 16 16 16 16
TotalLosttxme()u 40 4.0 4.0 4.0 40
Lane Utll. Factor -~ 1.00 095 1.00 095 100
1.00  1.00 100 1.00 097
095 1.00 0.95 100 098
. Flow 1652 3655 1652 3651 1968
Fl’[ Permlﬁed 095 100 - 095 1.00  0 73
Satd. Flow (perm) 1652 3655 1652 3651 1500
Peak-hour factor, PHF 0.95 095 095 095 095 095 095 095 095 095 095 095
Adi. Flow (vph) B 5 42 1579 5. 5 5 2137 26 16 0 5 26
RTOR Reduction (woh): 0~ 0 0 o0 0 1 -0 0 50 .0
LaneGroupFlow( ph) 0 47 1584 0 0 10 2162 0 0 16 0 0
Tumn Type. " Pt Pt - Pot Pot - Perm Pem
Protected Phases , 1 1 6 5 5 2 4
55 729 15 689 76
75 749 35 709 96
008 075 0.04 071 0.10
ar , 60 60 60 60 6.0
Vehicle Extensuon( ) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1242738 - - 58 2589 144
v/s Ratio Prot c0.03 ¢0.43 0.01  ¢0.59
V/s Ratio Perm . B L S :0.01
0.38 058 0.17  0.84 0.11
Uniform Delay, d1- 44,0 5.6 468 104 413
Progression Factor ‘ . 094 106 - 1.00  1.00 1.00
Incremental Delay, d2 - 16 0.7 14 34 04
Delay(s) 430 68 483 138 417
Levelof Service DA DB D
Approach Delay() ‘ 7.7

HCM Volume to Capamty ratlo o

Actuated Cycle Length (s)
Intersectlon Capacity Utlhza’aon
Analysis Period (min) .

¢ Critical Lane Group

0.76
100.0

67.9%

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

FEETExits6 &7
VHB

Synchro 7 - Report
Page 7



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-6 (HCM triple left)
4: Amoskeag Street & River Front Drive 3/11/2013

RTOR Reduction (vph)
Lane Group Flow (vph)

Actuated Green, G (s) 76

Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extensnon (s)

Approach LOS

FEET Exits 6 &7 : Synchro 7 - Report
VHB : Page 8



Queues 2035 Build PM Peak - Alt-6 (HCM triple left)
5: Eddy Rd & Ex-6 SB Ramp 4/12/2013

IR

Lane Conﬁguraﬁons .« O S R i ‘
Volume(wph) - 675 445 435 610 250 280 -
Lane Group Flow (wh) 711 468 760 340 ,_263 295
TunType . Pem . Free custom -custom -
Potecied Phases 2 21
Detector Phase - 2 2 1 7 2 1
Switch Phase =~~~ S
Mmlmum lnmal() o 40 40 4.0 40 40

Split(s) 280 280 280 230 230
270 270 230 00 270 230
TotalSplit(%). ~ 54.0% 54.0% 46.0% 0.0% 54.0% 46.0% -
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time(s). . 20 20 20 i 20 20 -
Lost Time Adjust(s) 20 00 -20 00 -20 00
TotalLostTime(s) -~ . . 40 60 40 40 40 60
Lead/Lag - Lag Lag Lead lag Lead
Lead-Lag Optimize? = Yes - - Yes -
Recall Mode ”_C Mmr CMm» None ~ G-Min  None
vicRatio 039 047 062 024 031 038
Contr 88 30 100 03 93 150
QueueDely 00 00 00 00 00 00
Total Delay - . 88 30 100 03 93 150
QueueLength50th(f) 63 0 9 0 . 43 36
Queue Length 95th (ft) 103 42 107 0 88 62
Internal Link Dist(#) 476 875 . . :
Turn Bay Length () 10 B -
BaseCapacity (voh) 1835 1001 1398 1441 835 948
Starvation Cap Reductn 0 0o 0o 0 0 0 ; -
Spillback CapReductn 0.~ 0 -0 0 0 0t iR
Storage CapReductn 0 0 = 0 0 0 0
Reduced v/c Ratio 039 047 054 024 031 031

Cycle Length: 50

Actuated Cycle Length: 50 - -
Offset: 18 (36%), Referenced to phase 2:NBT, Start of Yellow
Natural Cycle:50

Control Type: Actuated-Coordinated

lits and Phases:  5: Eddy Rd & Ex-6 SB Ramp

FEET Exits 6 & 7 Synchro 7 - Report
VHB : Page 1



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-6 (HCM ftriple left)
5: Eddy Rd & Ex-6 SB Ramp 4/12/2013

“i‘”Tr*klﬂ‘-*\\p\*\»

Volume'(vph).. ' 435 { = 025
IdealFlow(vphpI) ; 1900 191 0 1900 1900 . 1900 1900 1900

Flt Protected
Satd. Flow (prot).
Fit Permitted
Satd. Flow (perm).:
Peak-hour factor, PHF
Adj. Flow (vph) o
RTOR Reduction (v ph)
Lane Group_Flow (vph):
Tum Type ‘

Actuated Green, G (s)
Effective Green, g (s)

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s

v/s Ratio Perm
Vic Ratio
Uniform Delay, d1
Progression Factor -
Incremental Dela a2
Delay(s)
Level of Service
Approach Delay (s)
- Approach LOS

E:ICM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity rafi
Actuated Cycle Length (s)
Intersection Capacity Utiization .
Analysis Period (min)
¢ - Critical Lane Group .

Sum of lost ’ﬂme (vsj’)"

FEETExits6 &7 _ Synchro 7 - Report
VHB ‘ Page 2



Queues 2035 Build PM Peak - Alt-6 (HCM triple left)
25: Eddy Rd & Ex-6 NB Ramp 3/11/2013

- =

Lane Con sguratlons i N
Volume (vph) 7051020 1326 25 .
Lane Group FIOW(VPh) 1005 1374 1395 26

i = ~ cusftom custom -

t2

2112

100 40 40 100
180] 250 250  18.0 -
30 660 660 340
% 340% 660% 660% 34.0%
erIIoleme() 40 4.0 4.0 4.0
Al-Red Time(s) . .~ 40 40 40 4.0
Lost Tme Adjust(s) 00 00 00 00
Total LostTime(s) 80 ~~ 80 80 80
Lead/Lag - Lag lead Lead Lag
Lead-Lag Optimize? .~ T '

e CMn Noner None C-Min

vicRaio. . 075 047 = 08 006
ConolDely 37 39 237 286
QueueDelay . 00 00 00 00
TolalDely 37 39 237 286

Queue Length 50th (fy - 172 18 383 13
Queue Length 95th (ﬁ) 258 19 50 34

internal Link Dist (f) . 375~ 582 -

1360 2023 1645 428

Spilback Cap Reductn . 0. 0 . ;
. Storage Cap Reductn 0 0 0 0
ReducedvicRatio -~ =~ 074 047 085 006

Cycle Length: 100~ =
Actuated Cycle Length 100

Control Type: Actuated-Coordinated

Splits and Phases:  25: Eddy Rd & Ex-6 NB Ramp
e —

FEET Exits 6 & 7 ' Synchro 7 - Report -
VHB Page 11



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-6 (HCM triple left)
25: Eddy Rd & Ex-6 NB Ramp 3/11/2013

Ay ¢ AN b A2 ]S

~~~~~

1900

1900

Peak hour factor PHF
Adj. Flow (vph): -
RTOR Reduction (v ( h)
Lane Group Flow (vph)
Turn Type
Protected Phases
Permltted Phases

rrrrr

Vehicle Extension (s) :
Lane Grp Cap (vph) -

Level of Service
Approach Delay (s):
Approach LOS

HCM Lgavel of Service

ICU Level of Service

FEET Exits 6 & 7 Synchro 7 - Report
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Queues

2: Goffstown Road & Front Street

2035 Build AM Peak - Alt-7
2/128/2013

A

—

Mo

-

ane Configurations %
Volume (vph) 75 1295
Lane Group Flow (vph) 79 1363
Turn Type i Prot
Protected Phases 1
Permitted Phases
Detector Phases 1
Minimum initial (s) 40 4.0
Minimum Split (s) 230 230
Total Split(s) ~ 260 600
To 26.0% 60 0%
Yellow Time (s) 40 40
All-Red Tlme (s) 20 2.0
Leadlag lead
Lead-Lag Optim ze?
RecallMode = None C-Min
v/c Ratio 0. 39 0.63

€ N O O 0.0

TotalDelay = 456 147
Queue Length 50th (ft) 47 274
Queue Length 95th (ft) ~ 90- 385
Internal Link Dist (ft) 213
Tumn Bay Length (ft). - 100
Base Capacity (vph) 389 2162
Starvation Cap Reductn =~ 0~
Spillback Cap Reductn 0 0
Storags Cap Reducin 0 0
Reduced v/c Ratio 0.20 0.63

M F
690 . 225
726 237
~ - Perm
2
2 2
4.0 40 -
230 230
340 340
34.0% 34.0%
“a0 40
2.0 2.0
Lag  Lag
C-Min -C-Min.
043 0.27
73 14
0.0 0.0
7.3 14
57 2
mi32 - m2
370
- 150
1694 874
00
0 0
0 0
043 027

O
78070
821 74

o Prot

4 4

4 4
40 4.0 -
23.0 230
1400 400

40.0% 40.0%
4.0 4.0
2.0 2.0
None - None
0.77 0.14
36,5 6.0
0.0 0.0

365 6.0
240 0
290 29
636
300 300
1236 617

S T

0 0
0.66 0.12

Cycle Length: 100
Actuated Cycle Length: 100 S ~
Offset: 86 (86%), Referenced to phase 2 WBT and 6: EBT Start of Yellow

Natural Cycle: 70

Control Type: Actuated Coordlnated .
m  Volume for 95th percentlle queue is metered by upstream signal.

Splits and Phases:  2: Goffstown Road & Front Street

, -

a2

J\ﬁ'm"—i

FEET Exits 6 & 7
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HCM Signalized Intersection Capacity Analysis ‘ 2035 Build AM Peak - Alt-7
2: Goffstown Road & Front Street 2/28/2013

Ao o AN

ost time (s) : (
Lane Util. Factor + ~ ~1.00 = 0.95. 095 .1.00

Adi. Flow (vph)

RTOR Reduction (v h)
L'ane Group Flow (vph) = 79 1363 72
Tum Type

] {s)=
Effective Green, g (s)

Actuated g/C Ratio -
Clearance Time (s)
.Vehicle Extension (s) -230 307 30730 ;i
Lane Grp Cap (vph) 184 2162 1653 739 1061 489

VERGo BrolT o e
v/s Ratio Perm

1.6

Approach Delay (s)
~ Approach LOS

g
HEM Volume to Capacity ratio-
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
atio : ICU Level of Service:

AnalyS|s Perlod (ml
¢ Critical Lane Groy

FEET Exits 6 & 7 o : Synchro 6 Report
VHB, Inc. Page 2



Queues 2035 Build AM Peak - Alt-7
3: Goffstown Road & Amoskeag Street ' 2/28/2013

Volume (vph) 1020 1055 ' 790 495 - 785 1440
Lane Group Flow (vph) 1074 1111 832 521 826 1516
TumType ~  ptov Prot . ptov
Protected Phases 6 63 5 2 3 35
Permitted Phases .~ o
Detector Phases 6 63 5 2 3 35
Minimum Initial s) 100 100 10.0 ~ 4.0 g
Minimum Spllt (s) 23.0 220 23.0 230
Total Split(s) ~~ 370 700 300 670 330 630
Total Split (%) 37.0% 70.0% 30.0% 67.0% 33 0% 63.0%
Yellow Time (s) 40 40 40 40
All-Red Ttme (s) 20 2.0 2.0 2.0
Lead/Lag o lag 'Lead v ,
l.ead-Lag Opt;mlze'? ‘
RecallMode =~ C-Min ~ None C-Min None
vic Ratio 092 060 093 023 083 092
{VCODt‘rQl,D?Janf7‘7  420 95 588 106 41.7 285

] 1.2 00 240 00 00 174
TotalDelay =~ 433 95 828 106 417 459

Queue Length 50th (f ) 292 134 295 67 253 451

Queue Length 95th (ft)  #469 251 #400 164 #329 #667
Internal Link Dist (ft) 122 293 543
TunBaylength(f) 175 350 350
Base Capacity (vph) 1168 1826 893 2230 997 1654
Starvaton CapReductn. = 0~ 0. 97 0 0 0
Spillback Cap Reductn 23 0 0 0 0 179
StorageCapReductn 0 0 0 0 0 0

Reduced v/c Rato ~  0.94 0.61 1.05 023 083 103

Actuated Cycle Length: 100 -~ -

Offset: 25 (25%), Referenced to phase 2 WBT and 6: EBT Start of Yellow

Natural Cycle: 75 R LR

Control Type: Actuated Coordmated

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

Splits and Phases:  3: Goffstown Road & Amoskeag Street

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-7
3: Goffstown Road & Amoskeag Street , 2/28/2013

—- Ny ¢ TN A

Satd. Flow (perm)
Volume (vph)
Peak hour factor P

" Lane Group Flde;(Vph)iif}i, 74 14(
Turn Type

Permltted Phases
IActuated Green, G (s)
Effective Green, g (s)

Actuated g/C Ratio -~
Clearance Time (s)
Vehicle Extension.(s).= 3.0
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm

HCM Volume to Capacity ratio . 02 o
Actuated Cycle Length (s) e 100 0 Sumoflosttime(s)
Intersectlon Capamty Utilization ..~ 8 " 1CU Level of Service

FEETExits 6 &7 Synchro 6 Report
VHB, Inc. Page 4



Queues 2035 Build AM Peak - Alt-7
4: Amoskeag Street & River Front Drive 2/28/2013

R Y

Lane Conflguratlons

Volume (vph) - 30 2420 5 1235 15 0 80 O
Lane Group Flow (vph) 2552 .5 1326 0 32 0 64
TunType  Pot ~ Prot  Perm Perm .=
Protected Phases . 6 5 2 4 4
Permitted Phases . 4 4 :
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial(s) 40 40 40 40 40 40 40 40
Minimum Split (s) 16.0 230 220 230 230 230 230 230
Total Split(s) - 16.0 55.0 22.0 61.0 230 230 . 230 230
Total Split (%) 16.0% 55.0% 22.0% 61.0% 23 0% 23.0% 23.0% 23.0%
YelowTime(s) =~ 40 40 40 40 40 40 40 40
All-Red Txme ( ) 20 20 20 20 20 20 20 20
Lead/Lag .. Lead Lag Lead . Lag B ‘
Lead-Lag Optlmlze'?
RecallMode ~  None C-Min None C-Min "None None None None
vic Ratio 023 0.85 004 048 0.16 0.30
Control Delay 432 112 430 84 255 26.4
00 94 00 01 1.4 3.4
TotalDelay 432 205 430 85 269 ' 208
Queue Length 50th (ft) 22 302 3 188 10 19
Queue Length 95th (ft)  m25 #1161 14 351 34 54
293 667 196 139
, Ny 500 00
Base Capacnty {(vph) 198 2089 297 2751 339 347
Starvation CapReductn =~ 0 444 0 0 0.0
Spillback Cap Reductn 0 0 0 332 216 215
Storage CapReduetn =~ 0 0 0 0 . 0 0
Reduced v/c Ratio 019 1.00 002 055 0.26 0.48

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 60 (60%), Referenced to phase 2 WBT and 6:EBT, Start of Yellow
Natural Cycle: 150 ,

Control Type: Actuated- Coordtnated

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

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Amoskeag Street & River Front Drive

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. _ Page 5



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-7
4: Amoskeag Street & River Front Drive , 2/28/2013

I S T T S N B S

Lane Conflguratlons

Tétalél,-‘fQStfftirhéﬁi(s);z
Lane Util. Factor

Flt Permltted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, P
Adj Flow (vph)
RTOR Reduction (vph). " . 0. 0 S 40 - 9
Lane Group Flow {vph) 0 37 2552 0 5 1325 0 . 0 18 0 0 35

ype
Protected Phases
Permitted Phases -
Actuated Green, G (s
Effective Green, g (s)
Actuated g/C Ratlo

Delay (s) _
Level of Service

ICU Level of Servrce

Intersectlyckm Capacutyw 'tlllzatlonn
Analysis Period (min).. ... ¢
¢ Critical Lane Group

FEETEXits6 &7 Synchro 6 Report
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis 2035 Build AM Peak - Alt-7
4: Amoskeag Street & River Front Drive 2/28/2013

LargsConfigurations -
Ideal Flow (vphpl) =~ 1900

R L 16
Tofallostime (5
Lane Util. Factor ‘

Flt Permitted

Satd. Flow (perm) :
Volume (vph) 30
Peak-hour factor, PHF  0.95
Adj. Flow (vph) 32

RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type SR
Protected Phases
Permitted Phases
Actuated Green G(s ( )

Actuated g/C Ratlo

Clearance Time (s) -

Vehlcle Extension (s)

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

Unlform Delay, di
Progressnon Factor -
Incremental Delay, d2 :

vel of Service
Approach Delay (s)
Approach LOS

FEET Exits 6 &7 Synchro 6 Report
VHB, Inc. ' Page 7






Queues 2035 Build PM Peak - Alt-7
2: Goffstown Road & Front Street 2/28/2013

STTER
Lane Configurations ¥ M 4 F w5 i

Volume (vph) -~ 85 740 1490 565 630 120
Lane Group Flow (vph) 89 779 1568 595 663 126
Turn Type . Prot . Perm ~  Prot
Protected Phases 1 6 2 4 4
Permitted Phases,,fflf;_. R e
Detector Phases 1 6 2 2 4 4
Minimum Initial (s) =~ 40 40 40 40 . 40 40
Minimum Split (s) 230 230 230 230 230 23.0
Total Split(s) =~~~ 23.0 740 51.0 51.0 260 -26.0°
Total Split (%) 23. 0% 74.0% 51.0% 51.0% 26.0% 26.0%
Yelow Time(s) 40 40 40 40 40 40
All Red Tlme( ) ' 2.0 2.0 20 20 20 20

_ led  lag Lag

~None C-Min C-Min C-Min- None None
041 031 079 057 088 0.28

Control 45.]7,“;, 61 186 . 7.0 527 7.7
Queue Delay 0.0 0.0 0.4 0.1 0.0 0.0
TotalDelay 457 61 190 74 527 7.7
ength 50th (ft) 53 87 308 79 211 0
Queue Length 95th (ft) 98 114 mb537 m137 #307 46
Internal Link Dist (ft) 213 370 636
Turn Bay Length (it) .~ 100 i 150 . 300 300

Base Capacity (vph) 336 2481 1996 1042 755 447
StarvationCapReductn = -0~ 0 112...32 = 0. . 0
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapReductn . 0 0 0 0 0 0
Reduced v/c Ratio 026 031 083 059 088 0.28

Cycle Length: 100

Actuated Cycle Length: 100 : o ‘

Offset: 0 (0%), Referenced to phase 2 WBT and 6: EBT Start of Yellow

Natural Cycle: 90.

Control Type: Actuated- oordmated

# 95th percentlle volume exceeds capacity, queue 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. Goffstown Road & Front Street

j #92 %94

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-7
2: Goffstown Road & Front Street 2/28/2013

Lane Configurations
Ideal Flow (vphpl).
Total Lost time (s)
Lane Util. Factor -

0 71900 190
. 4.0 . .
1.00

A
RTOR Reduction (v
Lane Group Flow (vph) -

Actuated Green,; G(s)
Effective Green, g (s)
Actuated g/C Ratio. 0.
Clearance Time (s)
Vehicle Extension (s) -
Lane Grp Ca
vis Rahe Prot

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
llnté'r“"s‘éCtibh"CapaCity Utilizatior

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. Page 2



Queues 2035 Build PM Peak - Alt-7
3: Goffstown Road & Amoskeag Street 2/28/2013

—r“‘v(*—“\/"

BEW )
Lane Configurations 'H" fF "M M % fF

Volume (vph) . b85 715 590 1510 990 ‘1040 -
Lane Group Flow (vph) 616 753 621 1589 1042 1095
TurnType ~~  pmtov. Pt ptrov
Protected Phases 6 3 5 2 3 35
PermitsdPhases 6 e
Detector Phases 6 3 5 2 3 35
Minimum Initial s) 100 4.0 100 100 40
Minimum Split (s ) ) 23.0 230 -22.0 230 230

Total Split(s) =~ 300 440 260 56.0 44.0 70.0
Total Split (%) 30.0% 44.0% 26.0% 56.0% 44.0% 70 O%
Yellow Time. (s) o 40 40 40 40 40 =

2.0 2.0 2.0 2.0 2.0
‘lag  Lead
RecallMode .=~~~ C-Min. None None C-Min None
v/c Ratio 071 038 0.82 089 0.73 0.57
ControlDelay =~ 429 69 460 187 286 96
Queue Delay 0.0 0.0 0.0 137 0.0 0.2
Total Delay - - 429 6.9 460 324 286 9.8

Queue Length 50th (ft) 205 88 170 313 289 182
Queue Length 95th (ft) m252 m113 #255 123 . 368 242
Internal Link Dist (ft) 122 293 543
TurnBaylength() - 175 350 350
Base Capacity (vph) 920 1964 755 1840 1429 1910
Starvation CapReductn 0 =~ 0 0 270 0 0O
Splllback Cap Reductn 0o 0 0 98 0 237
StorageCapReductn =~ 0 0 0 0 0 0
Reduced v/c Ratio 067 038 082 1.01 073 0.65

Cycte Length: 100

Cycle Length: 100 ‘ ‘ : A
Offset: 96 (96%), Referenced to phase 2: WBT and 6:EBT, Start of Yellow
Natural Cycle: 70 o e , : o
Control Type: Actuated Coordlnated
# 95th percentale volume exceeds capacity, queue may be longer.

“Queue shown is maximum after two cycles.
m - Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Goffstown Road & Amoskeag Street

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-7
3: Goffstown Road & Amoskeag Street : 2/28/2013

- Yy ¢ TN

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor |
Frt 1 OO

Flt Protected
Satd Flow (prot)
F,lt Permitted ;
. Flow (perm) 3539
Volume (voh) ~~ ~ 885 715 ¢
Peak—hour factor PHF 0.95

.

Lane Group Flow (vph) 616 739 = 621 1589 1042 1069
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (8)
Actuated g/C-Ratio
Clearance Time (s)
Vehicle Extension (8)
Lane Grp Cap (vph)
Vis RatioProt = "
v/s Ratio Perm
v/c Ratio -

244,, 0z:

HCM Average Control Delay . ~ HCM Level of Service
HCM Volume to Capacity ratio - 82
Actuated Cycle Length (s)
Intersection Capacity Utilization - -
AnaIySIS Period (min)
"¢ Critical Lane Grol

Sum of lost time (s)

1CU Level of Service

FEET Exiis 6 & 7 : , Synchro 6 Report
VHB, Inc. T Page 4



Queues 2035 Build PM Peak - Alt-7
4: Amoskeag Street & River Front Drive 2/28/2013

A TN o

Lane Conflguratlons 1 » b 'H; ' | fTo ,

- NVolume(vph) 40 1575 5 2030 15 0 25 - 0
Lane Group Flow (vph) 47 1663 10 2163 0 0 79
TunType Pt Pot  Pem  Pem
Protected Phases 1 6 5 2 4 4
Permitted Phases. =~ =~ 4 4
Detector Phases 1 6 5 2 4 4 4 4
Minimum Initial(s) =~ 40 40 40 40 40 40 40 - 40
Mlnlmum Spllt (S) 16.0 23.0 22.0 23.0 23.0 230 23.0 23.0
Total Split(s) = 160 55.0. 220 610 230 230 230 230
Total Split (%) ' 16 0% 55.0% 22 0% 61.0% 23.0% 23.0% 23.0% 23.0%
Yellow Time(s): 40 40 40 40 40 40 40 40
All Red Tlme (S) 2 0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
leadlag = “lead Lag Leed lag :
Lead-Lag Optlmlze’? 7
RecallMode -~ None .C-Min - None ‘C-Min None None None None
v/c Ratio 029 056 0.08 0.79 0.12 0.34
ControiDelay 389 57 434 1514 324 20.6
Queue Delay 0.0 0.2 0.0 0.5 0.0 0.0
TotalDelay =~ 389 59 434 156 324 206
Queue Length 50th (ft) 25 25 6 484 10 16
Queue Length 95th (ft) m43 425 22 .#930 . 29 . 54
Internal Link DlSt (ft) 293 667 196 139
Tu B0 100 G R e e
Base Capac:ty (Vph) 198 2989 - 297 2750 320 375
Starvation CapReductn 0 488 0 o T A e
Splllback Cap Reducin 0 0 0 0 2
Storage CapReductn . 0 0 = 0 0 0
Reduced v/c Ratio 024 0066 0.03 0.07 0.21

Cycle Length: 100

Actuated Cycle Length: 100
Offset: 97 (97%), Referenced to phase 2 WBT and 6:EBT, Start of Yellow
Natural Cycle;: 100 :
Control Type: Actuated- Coordlnated
#  95th percentile: volume ‘exceeds capacity, queue may be longer.
' Queue shown is maximum after two cycles.
m:Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Amoskeag Street & River Front Drive

e

FEET Exils6 & 7 Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Al{-7
4. Amoskeag Street & River Front Drive 2/28/2013

Lane Conﬂguratlons

Total Lost time (s)
Lane Util. Factor

Satd: Flow(perm) =
Volume {vph)

RTOR Reduction (vph). -
Lane Group Flow (vph)

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effcive GRoan (s .
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratlo Prot

Actuated Cycle Length(s) '
Intersection Capacity Utilization
Analysis Period.(min) -

¢ Critical Lane Group

FEET Exits 6 & 7 Synchro 6 Report
VHB, Inc. Page 6



HCM Signalized Intersection Capacity Analysis 2035 Build PM Peak - Alt-7
4: Amoskeag Street & River Front Drive . 2/28/2013

I

Lane Configurations s
Ideal Flow (vohpl) *‘1‘9’00 1900
Lane Width 16 16
Total Lost time (s) 40
Lane Factor 1 00
Fit Protected 0. 98
Satd. Flow (prot) 1889
0.88
(perm) 1693
Volume (vph) 0 50
Peak-hour factor, PHF . 0.95 0.95
Adj Fiow (vph) 0 53
RTOR Reduction (vph) 48 0
Lane Group Flow (vph) 31 0
TurnType L
Protected Phases 4

Permitted Phases R
Actuated Green, G (s) 7.6
Effective Green, g (s) 9.6 -

Actuated g/C Ratio  0.10
Clearance Time (s) 6.0
Vehlcle Extension (s) 3.0

Grp Cap (vph) 163

002
0.19
i 4is
Progress:on Factor 1.00
Incremental Delay,d2 0.6 -
Delay (s) 42.2
LevelofService =~ D
Approach Delay( 5) 42.2
Approach LOS D

FEET Exits 6 & 7 ' Synchro 6 Report
VHB, Inc. Page7






Queues : Synchro 6 Report
1: Ex 7 SB Off & Front Street ' 3/7/12013

o
Volume(vph) . =~ 25 235 180 290 . 735 555
Lane Group Flow (vph) 26 247 189 305 774 584
TunType ~ Protcustom ~ Prot Prot
Protected Phases 4 4 6 6 5 2
Permitted Phases. = = T dne nia i e
Detector Phases 4 4 6 6 5 2
Minimum Initial(s). 40 40 40 40 40 40
Minimum Split (s) 220 220 230 230 100 230
Total Split(s). = 220 ‘220 230 230 150 380
Total Split (%) 36 7% 36.7% 38 3% 38.3% 25.0% 63.3%
Yellow .. 40 40 40 40 40 40
All-Red Tlme (s) 2.0 20 20 2.0 2.0 2.0
leadlag . . .. . lag lag lead
Lead-Lag Optlmlze’?
RecallMode ~ ~ "None None C-Min C-Min  None C-Min
vic Ratio 0.09 054 045 052 .0.54 0.44
ControlDelay 209 82 226 58 113 29
Queue Delay 00 00 0.0 00 0.0 0.4
Total Delay - 209 _8 2 226 58 113 - 33

Queue Length 50th (ft) 8 0 60 0 32 1

Queue Length 95th (ft) 2448 97 46 #221 214

Internal Link Dist (ft) 785 339
TurnBaylength(ftjy. 200 . - 200 400 -~
Base Capacity (vph) 531 648 590 710 1435 1322
Starvation CapReductn 0.~ 0 ~ 0 0 - 0 312
Spillback Cap Reductn 0 0 0 0 . 0 0
Storage CapReductn =~~~ 0.~ 0 -0 -0 0 .0

Reduced v/ic Ratio 0.05 038 032 043 054 058

Cycle Length 60

Off et: 24 (40%) Referenced to phase 2 SBT and 6: NBT Start of Yellow

Natural Cycle: 65 - : o i > o

Control Type: Acfuated Coordlnated

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

Splits and Phases: 1. Ex 7 SB Off & Front Street

FEET Exits 6 &7 - 2035 AM Build - Alt-8
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Ex 7 SB Off & Front Street 3/7/12013

Ay v AN b oA ML L
i p

Volume (vph 2 (0000285 e
Peak—hourfactor PHF . 0.95 0.95 095 0.9‘5"

Turn Type
Protected Phases”

Effectwe Green g(s) 9.4 9.4 13,5 135 251 426
Actuated g/C Ratio. = 016 07227 022 0457 071
Clearance Time (s)
Vehicle Extension (s) =+ 3:
Lane Grp Cap (vph)
v/s Rattio Prot
v/s Ratio Perm

[

Level of Service -
Approach Delay (s)-
Approach LOS

HCM Volume to. Capacity rati
Actuated Cycle Length (s)
Intersection Capacity Utllczatlon
Analysrs Period (min)
¢ Critical'Lane Grour

FEET Exits 6 &7 , 2035 AM Build - Alt-8
VHB, Inc. ~ Page 2



Queues Synchro 6 Report
2: Ex7 NB On & Front Street 3/7/2013

2T N B
B BT SB

Lane Configuratlons

Volume (vph) - 1700 800 130 75 1120 250 o
Lane Group Flow (vph) 179 842 137 79 1179 26

Tarn Type . Prot Free Prot- Prot

3 1 6 2 2
Minimumnitial (s) =~~~ 40 40 40 40 40
Minimum Spilit (s) - 10.0 10.0 230 230 230
TotalSplit(s) 150 0.0 13.0 450 320 320
Total Split (%) 25.0% 0.0% 21 7% 75 0% 53. 3% 53‘3%
Nellow Time(s) =~ 40 40  40. 40 40
All-Red Tlme ( ) 2 0 2.0 2.0 2.0 2.0
Lead/Lag . lead Lag = Lag
Lead-Lag Op’umlze’? S
RecallMode ~ None =~ None G:Min C-Min C-Min
v/c Ratio 058 053 050 0.06 O. 59 0.03
/306 13 168 01 132 45
0 . 00 00 00 00
MTotalDelay 306 13 168 01 132 45
Queue Length 50th (ft) 59 0 10 0 168 0
Queue Length 95th (ff) 114 = 0 28 0 23 11
Internal Link Dist (ft) 339 373
TunBaylength(f)y =~ 200 . 100
Base Capacity (vph) 328 1583 277 1391 2029 918
StarvationCapReductn 0. 0 0 0 0 0
Spillback Cap Reductn 0 o o0 o0 0 0
Storage CapReductn =~ 060 0 0 0 0 0

Reduced v/c Ratio 055 053 049 0.06 0.58 0.03

Cycle Length: 60

Actuated Cycle Length:60 = S g
Offset: 56 (93%), Ref enoed to phase 2: SBT and 6: NBT Start of Yellow
Natural Cycle: 50 = = 7
Control Type: Actuated Coordlnated

Splits and Phases: 2: Ex7 NB On & Front Street

FEET Exits 6 & 7 ' 2035 AM Build - Alt-8
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Ex7 NB On & Front Street 3/7/12013

Lane Conflguratlons
Ideal Flow. (vphpl) =

Satd Flow (prot)
Flt Permitted:

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph) 0
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s).
Effective Green, g (s)
Actuated g/C Ratio’.
Clearance Time (s)
Mehicle Extension{s) :
Lane Grp Cap ph)
v/s Ratio Pro
v/s Ratio Perm
v/c Ratio.
Uniform Delay, d1
Progression Facto
lncremental Delay d2
Delay (s)
Level of Service
Approach Delay (s) 0 2 940 :
Approach LOS A A A B

,,,,,,,

HCM Average Control Delay
HCM Volume to Capacity rati
Actuated Cycle Length (s)
Intersection Capacity. Utilization
Analysis Period (min)

¢ . Critical Lane Group

HCM ,Level Qf Servucg ’

Sum of lost time (s)
_ ICU Level of Service

FEET Exits 6 &7 2035 AM Build - Al-8
VHB, Inc. Page 4



Queues : Synchro 6 Report
3: Dunbarton Road & Front Street ' 3/7/2013

L Y

Lane Conﬂguratlons %

b

Volume(vph) 265 450 10 150 125 80 30 630 20 .
Lane Group Flow (vph) 279 479 11 158 132 95 32 663 168
TunType Prot Pot  Péerm . custom Split
Protected Phases 7 4 3 8 6 2 2
Permitted Phases -~~~ .-~ 8 2.

Detector Phases 7 4 3 8 8 - 6 2 2 2
Minimum Initial (s) = 40 40 40 40 40 40 40 40 40
Minimum Spht (s) 10.0 23 0 100 230 23.0 10 0 230 230 230
Total Split(s) . 19.0 320 100 230 230 100 380 380 380
Total Spilit (%) 21 1% 35.6% 11 1% 25 6% 25.6% 11.1% 42.2% 42.2% 42.2%

YelowTime(s) = 40 40 40 40 40 40 40 40 40
All-Red Txme( ) 20 20 20 20 20 20 20 20 20

Lead/Lag . lead Lag lead Lag Lag S

Lead-Lag Optlmlze’?

Recall Mode ~None None None None None  Min  Min  Min -~ Min

v/c Ratio ' 090 070 010 051 035 073 0.05 094 023
ControlDelay 676 306 431 381 86 721 67 490 53

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay = = 676 306 431 381 86 721 67 490 53

Queue Length 50th (ft) 148 206 6 78 0 51 0 334 7
QueusLength 95th (f) #311 #415 23 136 46 #137 18 #602 48 .
Internal Link Dist (ft) 1257 372 315 785

Turn Bay Length (ft) =~ 400 . 150~ 150 .~ 100..500 .

'Base Capacity (vph) 311 684 114 393 438 130 651 706 734

Starvation CapReductn .~ 0. 0 0 0 0 0 0 0 0

Splllback Cap Reductn 0. 0 0 0 0 0 0 0 0
StorageCapReductn =~ .0~ 0 0 -0 -0 0 0O 0 0 "~

Reduced v/c Ratio 090"””'0’.‘76“ 010 040 030 073 005 094 0.23

Cycle Length: 90 -

Actuated Cyole Length: 854~

Natural Cycle: 90

Control Type: Actuated-Uncoordinated S '

# 95th percentile volume exceeds CapaC|ty, queue may be Ionger
| - Queue shown is maximum after two cycles.

Splits and Phases: 3. Dunbarion Road & Front Street

FEET Exits 6 & 7- 2035 AM Build - Ali-8
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis - Synchro 6 Report
3: Dunbarton Road & Front Street : : 3/7/2013

P T R N A
] R ;

Lane Configurations
Ideal Flow (vphpl) -
Total Lost time (s)
Lane Uti: Factor
Frt

Flt Protected
Satd Flow (prot)
Flt Permitted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PH
Adj. Flow (vph).
RTOR Reduction (vp
Lane Group Flow:(vph) 279 . 478
Turn Type
Protected Phases
Permitted Phases
Actuated Green,
Effective Green,
Actuated g/C Ratio
Clearance Time (s)
Vehicle:Extension (s)
Lane Grp Cap '
V/s Ratio Prot
v/s Ratio Perm

Delay (s
Level of Service
Approach Delay (s)
Approach LOS

Hw M Level of

HCM Average Control Delay
HCEM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization.
Analy5|s Period (min)
G - Critical.Lane Group

" Sum of lost time (s)
. ICU Level of Ser

FEET Exits 6 & 7 2035 AM Build - Alt-8
VHB, Inc. ' , Page 6



Queues - Synchro 6 Report
1: Ex7 SB Off & Front Street 3/7/2013

A 2 BV

B
Lane Conflguratlons ‘i 5%

P F

Volume(vph) 25 350 385 150 500 750
Lane Group Flow (vph) 26 368 405 158 526 789
iTurn Type - Protcustom - Prot Prot

Protected Phases 4 4 6 6 5 2
sy Phstec = RS ST S
Detector Phases 4 4 6 6 5 2
Minimum initial s) = 40 40 40 40 40 40
'l\/llmmum Spllt (s) 22.0 22 0 23 0 230 100 230
..330 330 380 380 290 ‘670
33.0% 33.0% 38. 0% 38.0% 29.0% 67.0%
Yellow Time(s) = .40 40 40 40 40 40"
All-Red Time (s) 20 2. O 2.0 2.0 2.0 2.0
: i ~Lag lag Lead ~

p .
RecallMode =~~~ None None C-Min C-Min None C-Min

v/c Ratio 0.08 0.80 047 019 064 057

ControlDelay 303 284 146 09 294 35

Queue Delay 00 00 00 04

Total Delay 146 09 204 39

Queve L 95 0 83 30
Queue Length 95th (ft) 32 178 m306 .m0 137 - 34
Internal Link Dist (ft) 785 339
Turn Bay Length(ft) =~ 200 .~ 200 400 -

Base Capacity (vph) 53 610 857 814 882 1375
Starvation CapReductn 0 .= 0 0 0 0. 182

Spillback CapReductn 0 0 0 0 0 0o
StorageCapReductn. =~ 0 0 . 0 0. 0 0. .

Reduced v/c Ratio 0.05 060 047 019 060 066

Cycle Length: 100

Actuated Cycle Length:-100

Offset: 14 (14%), Referenced to phase 2 SBT and 6 NBT Start of Yellow
‘Natural Cycle: 60. : - ; i

Control Type: Actuated Coordmated

m_ Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Ex 7 SB Off & Front Street

FEET Exits 6 & 7 2035 PM Build - Alt-8
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Ex 7 SB Off & Front Street 3/7/12013

N . T W T T N

Lane Configurations
Ideal Flow (vphpl) -
Total Lost time (s) .
Lane Util. Factor .~~~ 1.00 .
Frt

Flt Protected
Satd. Flow (p
Flt Permitted
Satd. Flow (perm)
Volume (vph):
Peak hour factor PHF 095

0. 1900

0 350
0.95 0.95
0. 368
0 173

L'ane Group Flow (vph) = 26: 0 = 195 . .0 Q. .
Turn Type
Protected Phases -
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s). = 3.0
Lane Grp Cap (vph)
V/s Ratio Prot.
v/s Ratio Perm
v/icRatio
Uniform Delay, d1
Progression Factor,
Incremental Delay, d2
Delay.(s).
Level of Service
Approach Delay (s
Approach LOS

Actuated Cycle Length (s)

Intersection Capacity. Utilization.
Analy3|s Period (min)
€ Critical Lane Grouj

~Sum of lost time (s)
ICU Level of Service

FEET Exits 6 & 7 2035 PM Build - Ali-8
VHB, Inc. Page 2



Queues Synchro 6 Report
2: Ex7 NB On & Front Street 3/7/2013

2T U B B

Volume (vph)~~ 200 1100 110 300 1050 50
Lane Group Flow (vph) 211 1158 116 316 1105 53
TunType . Prot Free Prot Prot
Protected Phases 3 1 6 2 2
Permitted Phases =~ Free
Detector Phases 3 1 6 2 2
Minimum Initiai(s) 40~ 40 40 40 40
Minimum Split (s) 10.0 10.0 23.0 23.0 23.0
TotalSplt(s) 290 00 220 710 490 490
Total Spht (%) 29 0% 0.0% 22.0% 71.0% 49. 0% 49.0%
. 40 . 40 40 40 40

2.0 20 20 20 20
. lead Lag lag

Lead/Lag L
Lead-Lag Optlm ze’?
RecallMode = None ~  None C-Min C-Min C-Min

v/c Ratio 064 073 048 023 056 0.06
pontrol,Deléy‘ﬁf'é‘fif’"ji'}j]; 459 30 295 174 174 78

Queue Delay : 0.0 0.0 0.0 0.8 0.0 0.0

Total Delay 459 30 295 179 172 78

Queue Length 50th( ) 125 0 73 102 225 6

Queue Length 95th (ff) 186 = 0 132 303 363 30

Internal Link Dist (ft) 339 377
TunBaylength(f) 200 . . .~ . 100

Base Capacity (vph) 443 1583 319 1366 1971 895
Starvation CapReductn = 0 =~ 0 0 756 0 0
Spillback Cap Reductn 0 0 0 0 27 0

Storage CapReductn 0 0 06 0 0 0

Reduced v/c Ratio 048 073 036 052 057 0.06

Actuated Cycle Length: 100 e ' : :
Offset: 88 (88%), Referenced to phase 2 SBT and 6: NBT Start of Yellow
Natural Cycle: 50 - F , ~ i ,
Control Type: Actuated- Coordmated

Sphts and Phases: 2: Ex7 NB On & Front Street

FEET Exits 6 & 7 2035 PM Build - Alt-8
VHB, Inc. Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: Ex7 NB On & Front Street 3/7/2013

A a0y ¢ AN A2 4
| | - :

0% 0 200§ no

Volume (vph 20 00
095 085 095

Peak hour facter PHF

Lane Group Flow (vph)
Turn Type ’

Effective Green g(s)
Actuated g/C Ratio .
Clearance Time (s)
Vehicle:Extension (s)
Lane Grp Cap (vph)
V/s Ratio Prot:
v/s Ratio Perm
VlcRatie =~ -
Uniform elay, d1
Progression Factor .0 00
Incremental Delay; d2 4.0 3.0 14 0.4 1.2 0.1
Delay (s . .
Level of Service
Approach Delay (s) .0 : ;
Approach LOS A A B B

g
HCM Volume to Capacity ratio -~
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)
¢ . Critical Lane Group

FEET Exits 6 & 7 2035 PM Build - Alt-8
VHB, Inc. Page 4



Quedes' Synchro 6 Report
3: Dunbarton Road & Front Street 3/7/2013

R N YY

Lane Conﬂguratlons B F d F b

Volume (vph) - 170 100 30.. 100 325 - 40 .20 780 100
Lane Group Flow (vph) 179 116 32 105 342 53 21 821 337
Turn Type Prot © -~ “Prot . Perm - custom Split

Protected Phases

7 4 3 8 6 5 2

Permited BRASES T i e e e
Detector Phases 7 4 3 8 8 6 2 2 2
Minimum Initial(s) ~ 40 40 40 40 40 40 40 40 40
Minimum Split (s) 10 0 230 10.0 23 0 230 100 230 230 230
(s) 150 28.0 100 23.0 230 10.0 52.0 520 520

'. 15 0% 28.0% 10.0% 23.0% 23.0% 10.0% 52.0% 52.0% 52.0%
40 40 40 40 40 40 40 40 40
20 20 20 20 20 20 20 20 20

leadlag  lead  lag lead Lag  Lag

Lead-Lag Optrmlze?

RecallMode - None None None None None  Min C-Min C-Min C-Min
vic Ratio 092 028 030 043 068 046 002 087 0.35
ontrol Delay 918 334 528 443 115 590 54 330 96

00 00 00 00 00 00 00 00 00
Total Delay 918 334 528 443 115 590 54 330 96
Queue Length 50th (ft) 115 63 20 63 0 33 0 416 84 :
Queue Length 95th (ft) #244 106 51 107 77 #75 12 #764 mi2r .
i 1257 372 315 785
400 150 . - 150 100 500 :
195 453 106 354 578 115 859 949 967
0L 00 00D 0 0

Starvation Cap Reductn

Spillback CapReduetn 0 0 0 0 0 0 0 0 0
Storage CapReduotn . 0. 0 0 0 -0 0 0 0 0
ReducedvicRafio 002 026 030 030 050 046 002 087 0.35

Cycle Length: 100

Actuated Cycle Length: 100 o '

Offset: 42 (42%), Referenced to phase 2 SBTL Start of Yellow

Natural Cycle: 90 i D :

Control Type: Actuated Coordmated

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

m _ Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Dunbarton Road & Front Street

FEET Exits 6 & 7 2035 PM Build - Alt-8
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: Dunbarton Road & Front Street 3/7/2013

N Y Y

Lane Conﬁguratlons
Ideal Flow (vphpl). -
TOtaI Lost time (s)
Lane Util. Factor

Satd. F”i’o'W’('bfof) |
Fit Permltted
Satd Flow (perm)

Llane Group Flow (vph
Turn Type

Actuated Green, G (s) ' 90 202
Effective Green, g (s)
Actuated gfC Roto. 0.
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (Vph)
Vs RatioProt. 600
vis Ratio Perm

vicRatio
Unlform Dela d1

Actuated Cycle Length (s) | Sum of lost time (s)
Intersection Capacity Utllization © ~~ 72.6% ' ICU Levelof Service .

FEET Exits 6 & 7 2035 PM Build - Alt-8
VHB, Inc. Page 6



Queues

2: New E-W Road & Exit 7 SB Ramps

Synchro 6 Report
2/11/2013

RS N

Lane Group Flow (vph) 305
Turn Type
Protected Phases 7
Permitted Phases -~
Detector Phases

Minimum Initial (s)
Minimum Split (s)

12,0

POt

Total Split(s) - 200

47.0

270

400

Total Split (%) " 33.3% 78.3%

40 40
Colead

Yellow Time (s)
All-Red Tlme (s)
Lead/Lag

20,

Lead-Lag Optlmlze’?"
Recall Mode =

“None-

0.69
295
0.0

v/c Ratio 0. 31
Control Delay
Queue Delay
Total Delay 295

45.0% 6€
40

2.0

66.7%

13.0

4.0

20'

lag

C-Max C-Max
0.62

100 47

0.0

100

Queue Length 50th'(ft) 97

122

Queue Length 95th (ft) #1737

Min

0.51

314

00

45

Internal Link Dist (ft)
Turn Bay Length (ff) ~

Base Capacity (vph) 472

684

S
7 754
Starvation CapReductn .= 0~ 0
Spillback Cap Reductn 0 0

-
40
12,0

0 o
266 !

7_,_,

120

‘21 7% 33, 3%

40

2.0

Lead s :

‘None

0.11

g

0.0

28
0

Storage CapRedugtn -0~ 0

065

Reduced v/c Ratio

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 36 (60%), Reference
Natural Cycle: 55

' ‘phase 4 EBT and 8 WBT Start of Yellow f -

Control Type: Actuated Coordlnated

# 95th percentile volume exceeds capamty, queue 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: New E-W Road & Exit 7 SB Ramps

FEET Exits 6 & 7
VHB, inc.

2035 AM Build - Alt-9
Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps 2/11/2013

I R

Lane Configurations
Ideal Flow (vph
Total Lost time (s
Lane Util, Factor:
Frt
Flt Protected ..

Satd. Flow (prot)

Peak hour factor PHF . .
R ETREE o
RTOR Reduction (vph)
Liane Group Elow (vph) -
Turn Type
Protected Phases’
Perm!tted Phases
Actuated Green, G
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (8)
Vehicle Extension (s)
Lane Grp Cap (vph)
Vs ,

Level of Service
Approach:Delay (s) 0 9.5
Approach LOS B B B

Analy3|s Penod (m
¢ Critical Lane:

FEET Exits 6 & 7 2035 AM Build - Alt-9
'VHB, Inc. ' Page 2



Queues Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp 2/11/2013

T B

Lane Con igura ions
Volume(vph) T 280 245 510 25 -~ 1 800
Lane Group Flow (vph) 295 258 . B37 26 285 316
Turn Type Prott - perm . Prot
Protected Phases 7 4 8 2 2
Detector Phases 4 8 8 2 2

Minimum Initial (s) .~ 40 40 40 40 40 40 ..
Minimum Split (s) 120 220 220 220 120 120

TotalSplit(s) - 17.0 43.0 260 26.0 17.0 17.0

Total Split (%) 28.3% 71.7% 43 3% 43.3% 28.3% 28.3%

NellowTime(s) 40 40 40 40 40 40

All-Red Tlme ( ) 2.0 2.0 20 20 20 2.0

Léadilag LR L L e e
Lead-Lag Optlmlze’? _

RecallMode =~ < None C-Max C- Max C Max;m Min. . Min

v/c Ratio 0.78 O 21 077 0.04 0.76 O 54

Control Delay =~ 3.7 68 257 48 374 68
00 0.0 0.0 0.0

TotalDelay =~ 387 68 257 48 374 68

Queue Length 50th (ft) 107 44 175 1 97 0

Queue Length 95th (ft)  #217 77 #321 mi0 #201 - 55
Internal Link Dist (ft) 684 266 489

Tum BayLength(f)” 4600~~~ 7 200 200
Base Capacity (vph) 384 1219 697 608 385 591
StarvationCapReductn =~ 00 0 0 0 0 0O .
Spillback Cap Reductn 0 0 0 O_ ) 0 0

StorageCapReductn | "° 0~ 0 0 0. 0 0 o ooooooomemmon

Reduced v/c Ratio 077 021 077 004 074 053

Cycle Length: 60
Actuated Cycle Length: 60 Shnhal s e
Offset: 5 (8%), Referenced to phase 4 EBT and 8 WBT Start of Yellow
Natural:Cycle: 60 = - e : i
Control Type: Actuated Coordlnated

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

ueue shown is maximum after two cycles. » )

m  Volume for 95th percentile queue is metered by upstream signal. -

Splits end Phases: 3: New E-W Road & Exit 7 NB On Ramp

i

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. ‘ Page 3



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp 2/11/2013

A ey ¢ ANt AN ]S

Lane Configurations
Ideal Flow (vphpl):
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected .

Fit Permitted
Satd. Flow (perm)
Volume (vph)
Peak-hour factor, PHF
Adj. Elow (vph) -
RTOR Reduction (vph)
Lane Group Flow: (vph)
Turn Type

Protected Phases -
Permitted Phases
Actusted Green, &
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph) 378 1220 699 594 375 335
vIs Ratio P 047044 29 , '

F’rogressronT ‘Factor 4 096 0. 0l
lncremental Delay, d2 9.6 0.4 7.8 0.0 8.8 0.3

Level of Serwce
Approach Delay:(s) .
Approach LOS

Actuated Cycle Length (s)

Intersection Capacity Utilization
Ana!y3|s Period (min)
¢ Critical Larie Grou

Sum of lost time (s)
ICU Level of Service

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. : Page 4



Queues Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

Volume(vph) 155 160 - 80 350 620 440
Lane Group Flow (vph) 163 168 84 368 653 463
~ Prot Prot - pmtov-
4 4 5 2 6 4
Permitted Phases B R e
Detector Phases ) 4 4 5 2 6 4
Vinimum Initial (s). 40 40 40 40 40 40
Minimum Split ( ) 120 120 120 220 220 120
TotalSplit(s) 140 14.0 120 460 340 140
23 3% 23.3% 20.0% 76.7% 56.7% 23.3%
YelowTime(s) 40 40 40 40 40 40
All-Red Tlme (s) 2.0 2.0 2.0 2.0 2.0 2.0
leadlag = lead  lag
Lead-Lag Optlmrze?
Recall Mode -~ None None None C-Min C-Min None
v/c Ratio N 052 040 035 029 067 0.35

271 6.8 282 44 159 - 1.0 -
00 00 00 0.0 0.0 0.0
271 68 282 44 159 1.0
Queue Length 50th (ft) 50 0 28 48 188 0
Queue Length 95th (it) 111 33 64 65 279 16
Internal Link Dist (ft) 587 1267 746
3 3ayLength(ft) - 150 200 , 300
e Capacnty (vph) 325 427 242 1314 1016 1331
Starvation CapReductn. = 00~ 0~ 0 0 0 O
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapReductn. 0 = 0 0 0 0 0

Control Delay

Reduced v/c Ratio 050'“0".‘3'9" 035 0.28 064 035

Cycle Length: 60

Actuated Cycle Length: 60 -

Offset: 56 (93%), Referenced to phase 2:NBT and 6: SBT Start of Yellow
Natural Cycle: 60 : : ,
Control Type: Actuated Coordmated

Splits and Phases:  6: New E-W Road & Front Street

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. Page 5



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
6: New E-W Road & Front Street : 4/12/2013

Peak- hour factor PHF

Adj: Flow (vph) »
RTOR Reduction (vph)
:ane Group Flow (vph)

TumnType

Effectlve Green, g (s) 10.7 . .
Retiated /G Ratio 048 ARG
Clearance Time (8) 6.0
Vehicle'Extension(s) . 3.0 30  3:0-
Lane Grp Cap (vph) 316

v/s Ratio Prot . i .

v/s Ratio Perm
VicRatio™ "

Approach Delay (s)
Appmach LOS

HCM Level of Serv:ce o

g
HCM Volume to Capacityratio: -~ e o
Actuated Cycle Length (s) . 600 Sum of lost tlme (s) o
Wntersectlon Capacuty Utilization. " . 557% ' - ICU Level of Service

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. 4 Page 6



HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
1: Dunbarton Road & New E-W Road 2/11/2013

— Ny ¢ TN
B

Lane Conflguratlons ;

0% 0% O%
Volume (veh/h) 450 45 300 230 50 240
Peak Hour Factor 095 095 0.95 095 095 0.95
Hourly flow rate (vph) 474~ 47 316 242 53 253
Pedestrians
Walking Speed (ft/s)
Percent Blockage e e T
Right turn ﬂare (veh) 6
Median type S e e T R
Medtan storage veh) » 0
Upstreamsignal (fy . 107
pX, platoon unblocked ‘
vC, conflicting volume . 521 1347 474
vC1, stage 1 conf vol 474
vC2,stage 2confvol - 874 -
vCu unblocked vol 521 1347 474
tC 25tage (s) 54
EON e SR R o
p0 queue free % 70 68 57
cM capac;ty {veh/hy 1045 165 591 .

Volume Left
VolumeRight ~ "~ 0 47 0 0 253
- cSH 1700 1700 1045 1700 714
T Capamty 028 0.05 030 044 043
Queue Length 95th (ft) 0 0 32 0 54

ControlDelay(s) ~~ 00 00 99 00 192 -

Lane LOS A C

ApproachDelay(s) =~ 00 56 192

Approach LOS C

verag y , . o
Intersection Capagity Utilization -~ 53.6% ICU Level of Service - g CUAC T
A“H‘VS'S Period (m'”) S |

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. Page 1






HCM Unsignalized Intersection Capacity Analysis - Synchro 6 Report
4: New E-W Road & CC Conn Rd 2/11/2013

Ay ¢ T Pt 2~ 1 <

Lane Configurations

SignControl . Free ' Free . . Stp . Stop =
Grade -2% 2% 2% -8%
Volume(veh/h) 25 220 300 150 360 10 25 1 45 " 50 1 150
Peak Hour Factor 095 095 095 0.95 0.95 095 095 095 095 0.9 095 095
Hourly flowrate (vph) 260 232 316 158 379 11 26 1 47 53 4 158
Pedestrians '

Lane Width (ff)

Walklng Speed (ft/s)

PercentBlockage - . e S e e T T EREL
Right turn flare (veh) 6 6
T Raised
Medlan storage veh) - 0 0
Upstreamsignal ()~~~ 346 999
pX, platoon unblocked - }

vC, conflicting volume . 389 547 1058 980 232 1008 1300 384
vC1, stage 1 conf vol 284 284 700 700
vC2,stage2confvol -~ 774 705 308 600
vCu unblocked vol 547 1058 989 232 1008 1300 384
iC,'si o 44 74 65 B2 71 65 62
tC, 28tage (s) 61 55 6.1 55
t(s) .22 . 22 -~ 85 40 33 35 40 33
p0 queue free% 98 85 82 100 94 74 99 76
cMcapacity (ve/h) . 1169 . 1022 | 144 212 807 200 163 664

Volume Total
Volume Left 26
VolumeRight 77 0
cSH »
Volume to Capacity =~ 0.02  0.14  0.19 0.1
Queue Length 95th (ft) 2 0 ;
Control Delay(s) = 82 .00 0.0 92 0« .0 165
Lane LOS AL A ¢ c
ApproachiDelay(s) =~ 04 . 26 190 165 -
Approach LOS C C

Average Delay ‘ 4.7

Intersection Capacity Utilization: ~+ 42.4% - ICU Level of Service - A
Analysis Period (min) L

FEET Exits 6 & 7 2035 AM Build - Alt-9
VHB, Inc. Page 1






Queues Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps 4/12/2013

Volume (wph) 150 485 540 - 200 125 150
Lane Group Flow (vph) 168 511 568 211 132 158
TunType =~ Pot - ptov. ~  pmtov
Protected Phases , 7 4 8 86 6 7
Detector Phases 7 4 8 86 6 7
Minimum Initial(s) 40 40 40 . 40 40
Minimum Split (s) 12.0 22.0 220 12.0 120
Total Split(s) -~ 250 76.0 51.0 750 24.0 250
i 25.0% 76 0% 51.0% 75.0% 24. 0% 25.0%
, (7 a0 a0 400 40 40
All-Red Tlme ( ) 2.0 2.0 2.0 2.0 2.0
Lead/Lag . leed Lag - - -Lead
Lead-Lag Optlmlze'? ‘
RecallMode ~None C-Max C-Max ~~~ Min None
R 056 035 053 0.17 052 0.24
. 458 48 75 .03 462 39
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay . 458 46 75 03 462 39

Queue Length 50th (ft) ) 94 80 26 0 79 0
Queue Length 95th (ft) -~ 149 153 m237  m0 131 35
Internal Link Dist (ft) 1027 684 170
TurnBay Length (ft) 350 -+ .300 150
Base Capacity (vph) 374 1446 10747 1331 354 721
StarvationCapReductn .0 -~ 0 0 0 0 0
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapReductn 0~ 0 0 0 0 0
Reduced v/c Ratio 042 035 053 0.16 037 022

Cycle Length: 100

Actuated Cycle Length: 100 - [ : ' -
Offset: 50 (50%), Referenced to phase 4 EBT and 8: WBT Start of Yellow
Natural Cycle: 55 . s . R
Control Type: Actuated Coordlnated

m  Volume for 95th percentile queue is metered by upstream signal. -

Splits and Phases:  2: New E-W Road & Exit 7 SB Ramps

FEET Exits 6 & 7 2035 PM Build - Alt-9
VHB, Inc. Page 1



HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps - 4/12/2013

)__..*-k\p*/

Ideal Flow (vphpl)
Total Lost time (s (s)
Lane Util. Factor

Satd Flow (prot)

Volume (vph
Peak-hour factor, PHF
Adj. Flow:(vph) = =
RTOR Reduction (

Lane Group!Flaw (vph):
Turn Type

Permltted Phases
Actuated Green, G (s) -
ve Green, g (s)

Actuated g/CRatio . 0.
Clearance Time (s)
Vehicie Extension (s). = 3.0 @ 30
Lane Grp Cap (vph
v/s Ratio Prot.
v/s Ratio Perm
vic Ratio~
Unlform Delay, d1
Progression Factor
Incremental
Delay(s
Level of Service
Approach Delay (s)
Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization.
AnaIysss Period (min)

¢ Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICULeveiof Service

FEET Exits 6 & 7 2035 PM Build - Alt-9
VHB, Inc. Page 2



Queues Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp 4/12/2013

Lane Conflguratlons

Volume (vph) - 310 300 240 50 1 500
Lane Group Flow (vph) 326 316 253 53 527 526
TS e T e
Protected Phases 7 4 8 2 2
Permified Phases s ’4
Detector Phases . 7 4 8 8 2 2
Minimum Initial(s) 40 40 40 40 4.0 4.0
Minimum Spll'[ (s) 120 220 220 220 120 120

Total Split(s) 310 560 250 250 440 440
" 31.0% 56.0% 25.0% 25.0% 44.0% 44.0%
40 40 40 40 40 40

All Red Tlme (s) 2.0 2.0 2.0 2.0 2.0 2.0
leadlag . lead lag Llag. R
Lead-Lag Optlmlze'?

Recall Mode - - None C-Max C-Max C-Max ~ Min = Min
v/c Ratio 0.78 0. 30 046 0.11 084 0.60
Control Delay 513 111 299 58 426 56
Qu ue Delay 0.0 0.0 0.0 0.0 0.0 0.0

TotalDelay . 513 111 299 58 426 56
Queue Length 50th (ft) 186 78 144 0 298 11
Queue Length 95th (ft) 263 148 239 m18 413 81
Internal Link Dist (ft) 684 266 489

| n(f) 400 200 200
Ba eCapacnty (vph) 478 1057 545 500 709 933
Starvation CapReductn. =~ 0 -0 0 -0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage CapReductn -~ 0 0 0 0 0 0
Reduced v/c Ratio 068 030 046 011 074 0.56

Cycle Length: 100
Actuated Cycle Length: 100
Offset: 4 (4%), Referenced to phase 4: EBT and 8: WBT Start of Yellow

Natural Cycle: 70 o
Control Type: Actuated Coordmated - ‘ .
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: New E-W Road & Exit 7 NB On Ramp

$o2

!

|
.

FEET Exits 6 & 7 2035 PM Build - Alt-9
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp , 4/12/2013

Lane Conflguratlons
Ideal Flo

Flt Permitted .+
Satd Flow (perm)
Volume (vph) .. 810 &
Peak—hour factor PHF 095 0.

Lane Group Flow (vph) = 326" 316 0O
Turn Type
Protected Phase
Permitted Phases
Actuated Green, G(s) =~ 215
Effective Green, g(s ) 235
Actuated g/C Ratio: = 0.24
Clearance Time (s) 6.0
Vehicle Extension(s): 3.0 3.0 = -
L.ane Grp Cap (vph) 416
V/sRatioProt ~ . ¢0:18 017 = = -
v/s Ratio Perm

v/c Ratio

Progression Factor
Incremental Delay, d2

HCM Voliime to Capacity rati
Actuated Cycle Length (s
Intersection Capacity Utilization
Ana!ysns Period (min)
¢  Critical Lane Group

Sum of lost time (s)
ICU Level of Service

FEET Exits 6 & 7 2035 PM Build - Alt-9
VHB, Inc. _ " Page 4



Queues Synchro 6 Report
6. New E-W Road & Front Street : 4/12/2013 .

O T N B

,,,,, g | ¥ F - F
Volume (vph) 525 150 75 600 800 150 - .
Lane Group Flow (vph) 553 1568 79 632 842 158
TunType  Prot Prot . pm+ov
Protected Phases 4 4 5 2 6 4
Permitted Phases o6

Detector Phases f 4 4 5 2 6 4
Vi 40 40 40 40 40 40
120 120 120 220 220 120

TotalSplit(s) 370 370 120 630 510 370
Total Split (%) 37.0% 37 0% 12.0% 63.0% 51.0% 37.0%

YellowTime (s) 40 40 40 40 40 40

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

Leadlag . . . Lead ~  lLag

Lead- -Lag Optlmlze’?

RecallMode. = = - None None None C-Min C-Min  None

v/c Ratio 095 027 056 057 091 0.11

ControlDelay 590 = 92 601 153 405 04

Qu ue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay . = - 590 92 601 153 405 04
Queue Length 50th (ft) 358 23 49 232 502 0
Queue Length 95th (ft) #550 61 #106 335 #770 7
Internal Link Dist (ft) 587 1267 746
TurnBaylength(ft) . 150 200 . .800
Base Capacity (vph) 584 594 142 1101 922 1391
Starvation CapReductn . 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage CapReductn =~~~ 0 =~ 0 . 0 . 0 0 0

Reduced v/c Ratio 0.95 027 056 057 091 0.11

Cycle Length: 100
Actuated Cycle Length: 100 PR R ‘

Offset: 11 (11%), Referenced to phase 2 NBT and 6 SBT Stert of Yellow
Natural Cycle: 90 : [ L

dated Coordmated
: le volume exceeds capacity, queue may be longer. -
Queue shown is maximum after two cycles.

Splits and Phases:  6: New E-W Road & Front Street

FEET Exits 6 & 7 2035 PM Build - Alt-9
VHB, Inc. Page 5




HCM Signalized Intersection Capacity Analysis ' Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

Ay 8 A
BN BT 5B

Lane Configurations

Ad VP

RTOR Reduction (vph) )
Lane Group Flow (vph) = 553 86 79 '
Turn Type

Effective Green, g (s) .

Actuated g/C Ratio .+ . 0

Clearance Time (s)
Vehicle Extension:(s): 3.0+ 3.0 7
Lane Grp Cap (vph) 582

v/s Ratio Prot 1c0.31. :0.05 0,04 ¢c0:34
v/s Ratio Perm
vic Ratio

Unlform Delay, d’l

g
HCM Volume to Capacity ratio. -
Actuated Cycle Length (s)
\Intersechon Capamty Utilization'

FEET Exits 6 &7 2035 PM Build - Alt-9
VHB, Inc. Page 6



Queues Synchro 6 Report.
1: Dunbarton Road & New E-W Road 2/13/2013

Lane Conflguratlons f i L 4 % d
Volume (vph) . 870 45 600 150 50 630
Lane Group Flow (vph) 389 47 632 158 53 663
TunTyee  piov Prot  ptrov

fﬁﬁhﬂwﬁﬁﬂ 5 2 3 35

Detector Phases 6 63 5 2 3 35
Minimum initial (s) 40 40 40 40 -
Minimum Split (s) 10.0 23.0 23.0

‘ 50.0 40.0 67.0 23.0 630

[Total Split (s)

Total Spllt (%) 30 0% 55. 6% 44.4% 74 4% 25.6% 70.0%
) 40 40 40 40
2.0 20 20 20

! ... . lag  lead |

Lead- Lag Optlmlze'?

RecallMode .~ GC-Max  None C-Min  Min
v/c Ratio 0.82 006 088 012 0.15 0.61
ControlDelay = = 474 37 274 18 302 . 95
Qu e Delay‘ - 0.0 0.0 0.0 0.0 0.0 0.0

TotalDelay 474 37 274 18 302 95
Queue Length 50th (ft) 208 0 112 9 25 144
Queue Length 95th (ft) #355 16 #521 156 56 242
Internal Link Dist (ft) 2844 1027 1184

TurnBay Length (ft) .~ 150 500 . . 150 .
Base Capacity (vph) 476 832 720 1317 374 1085

S nCapReductn = 0 0 0O 0 0 - 0°
Spilback CapReductn 0 0 0 0 0 0
StorageCapReductn -~~~ 0~ 0 0 0. 0 . 0.

Reduced v/c Ratio 0.82 006 088 012 014 061

Cycle Length: 90
Actuated Cycle Length: 90 : P g
Offset: 30 (33%), Referenced to phase 2 WBT and 6: EBT Start of Yellow
Natural Cycle: 90 : i U e
Control Type: Actuated Coordlnated

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

Queue shown is maximum after two cycles.

Splits and Phases:  1: Dunbarton Road & New E-W Road

FEET Exits 6 & 7 2035 AM Build - Alt-10
VHB, Inc. Page 1




HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Dunbarton Road & New E-W Road 2/13/2013

— Ny ¢ TN A

Total Lost time (s)
Lane Util. Factor

I /phy):
RTOR Reductlon (v
Lané Group.Flow (v

Effective Green g(s) ‘
Actuated g/C Ratio -
Clearance Time (s)
Vehicle Extension (s) 05 3.0 3
Lane Grp Cap (vph) 476 799 720 1317 362 1038
vis RatloiPer CUUe02170.01 'c036 0.087 0.03 ¢

Level of Service
Approach Delay (s) = 422
Approach LOS

c Cﬂt'calLaneGrOUP

FEET Exits 6 & 7 2035 AM Build - Alt-10
VHB, Inc. Page 2



Queues o Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps 2/13/2013

Ao A N S

Lane Configurations O # O “i r

Volume(vph) 340 660 465 335 125 285
Lane Group Flow (vph) 358 695 489 353 132 300
TunType ~  Prot ~ ~ ptov.  pmtov
Protected Phases 7 4 8 86 6 7
7 4 8 86 6 7
Minimum |r 40 40 40 - 40 40
Minimum p 220 220 12.0 120
Total Split(s) ~ 33. O ' 73.0 400 57.0 170 330
Total Split (%) » , 36 7% 81 1% 44. 4% 63 3% 18 9% 36.7%
) 40 40 40 - 40 40
iI- 2.0 2.0 2.0 2. 0 2.0
Lead/Lag 7:;..,;,Lc,ea,d o olkag o Lead
Lead-Lag Optrmlze’?
RecallMode =~ None C-Max C-Max - . -Min.' None
v/c Ratio 0.75 O 48 057 0.32 056 0.36
Control Delay 414 30 111 57 457 51
Queue Delay 0.0 0.0 00 0.0 0.0 0.0

Total Delay 414 80 111 57 457 51
Queue Length 50th (ft) 166 60 195 87 70 23
Queue Length 95th (ft) m233 m107 m227 m98 128 64
Internal Link Dist (ft) 1027 684 170

Turn Bay Length (it) - 350 . 300 150
Base Capacity (vph) 570 1 448 860 1119 256 903
Starvation CapReductn . 0. 0. 0 0 0 0
Spillback Cap Reductn o 0 0 0 0 0
Storage CapReductn -~ 0 -~ 0 0 0 0 0

Reduced v/c Ratio 063 048 057 032 052 033

Cy gth: 90
Actuated Cycle Length: 90 g B ' RS
Offset: 81 (90%), Referenced to phase 4 EBT and 8: WBT Start of Yellow
Natural Cycle: 60 : , :

Co trol Type: Actuated Coordrnated

m Volume for 95th percentile queue is metered by upstream signal. -

Splits and Phases:  2: New E-W Road & Exit 7 SB Ramps

FEET Exits 6 & 7 ' 2035 AM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps 2/13/2013

Ao AN

ideal Flow (vphpl) = " 1900 - 1800 19
Total Lost time (s) 4.0 .

Lane Util. Factor - 1,00 1.00
Frt
Fit Protected =~ -
Satd Flow (prot)

FIt Perm:tted .09 1.00 100 100
Satd. Flow (perm) 1770
Volume:(vph) T340

Peak-hour factor PHF 0.95 0.8
Adj. Flow (vph) -~~~ 358 695 489 353 132 300
RTOR Reduction (vph) 0

Lane Group Flow (voh).  358° 695 489 261 132 169
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s) 224 679 39.5 55
Effective Green, g (s )

Actuated g/C Ratio
Clearance Time (s)
Vehicle Exténsion (s)
Lane Grp Cap (vph)
vis Ra
v/s Ratio Perm
v/c Ratio" -

Level ;o Service
Approach Delay (s) -
Approach LOS

Actuated Cycle Length )
Intersection Capacity Utilization = . 60.2%
Analysns Perlod( i
¢ Critical Lane Grot

FEET Exits 6 & 7 2035 AM Build - Alt-10
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Queues | Synchro 6 Report'
3: New E-W Road & Exit 7 NB On Ramp 2/13/2013

A= A,

Lane Conftguratlons‘ .

( RN : i T R e T
Lane Group Flow (vph) 568 258 537 26 306 316 ’
Turn Type. Prot ' Prot:
Protected Phases
Permitted Phases =
Detector Phases
Minimum Initial (s)
Mlntmum Spllt( )

SA00 40 A0 A0 A T
220 220 220 120 120

_69.0 340 340 210 21.0° . o

. 0767%;378%)378%)233% 23.3%

40 40 40 40 40 40

20 20 20 20 20 20

lead . lag. lag.

Lead Lag Opt|m|ze’?
RecallMode -~ - None C-Max C-Max C:Max -~ Min -~ Min =~

0.94 0.19 0.86 0.05 091 057

Control Delay . 519 47 ,4,1-7{% $ 88692 84

Queue Delay . 0.0 O O 0. O 0. O 0. O 0.0

Queue Length 50th (f) 312 51 290 0 172 0
Queue Length 95th (f) #5617 72 #4556 mi14 #324 070 . . o o0
Internal Link Dist (ft) 684 266 489
TumBaylength(f) 400 . = 200 . . 200
Base Capacity (vph) 610 1346 626 549 335 555
Starvation CapReductn. =~ 0.~ 0 -0 . 0 ..0
Spmback Cap Reductn 0 0
StorageCapReductn = 0.~ 0 = 0 0. 0
Reduced v/c Ratio 0.93 0.19

Cycle Length: 90
Actuated Cycle Length: 90 - e ‘ Sl
Offset: 37 (41%), Referenced to phase 4 EBT and 8 WBT Start of Ye!low
Natural Cycle: 90 - o . N S s O T R
Control Type: Actuated Coordmated
# 95th percentile volume exceeds capacity, queue may.be: Ionger

Queue shown is maximum after two cycles.

m_ Volume for 95th percentile queue is metered by upstream signal. .

Splits and Phases: 3: New E-W Road & Exit 7 NB On Ramp

i’ 02
Bl

FEET Exits 6 &7 2035 AM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp : 2/13/2013

A ey v AN P AN S

Ideal Flow (vphpl) - 1900 .
Total Lost time (s)

Lane Util. Factor + = 4
Frt

Flt Protected -
Satd Flow_(prot)

ak-

] VP
RTOR Reduction (v (v
Lane Group Flow (vph) = 5
Turn Type
Protected Phases’
Permitted Phases
Actuated Green, G (s) ' "
Effective Green g (s)
Actuated g/C Ratio- = . 0.34 0.

Vehicle Extension (s): =
Lane Grp Cap (vph)
B 7 T

HCM Average Control Delay
HCM Volume to’ Capac:lty rati

n Capacity. Ut|||zat|on
\nalysis Period (min) 0 ,
c  Critical Lane Group - . o

FEET Exits 6 & 7 2035 AM Build - Alt-10
VHB, Inc. : - Page 6



Queues Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

2 N A
BL: NBT S 5

Lane Configurations

160 80 350 . 620 440

168 84 368 653 463
TunType - Prot Pot = pm+ov
Protected Phases 4 4 5 2 6 4
Permitted Phases =~~~ o o 8
Detector Phases 4 4 5 2 6 4
Minimum Initial (s) . . = 40 40 40 40 4.0 4.0
l\/hmmum Spllt (s) 120 120 120 220 220 120
Total Split(s) =~ 23.0 '23.0 17.0 67.0  50.0. 23 0
Total Split (%) 25 6% 25 6% 18.9% 74.4% 55.6% 25 6%
YelowTime(s) 40 4.0 40 40 40 40
All-Red Tlme (S) 2 0 2.0 2.0 2.0 2.0 2.0
Lead/Lag . lead . lag
Lead-Lag Optlmlze'?
Recall Mode - 'None None None C-Min C-Min None
v/c Ratio 0.53 O 41 039 0.27 059 0.33
Control Delay 386 92 410 49 165 1.0
Queue Delay 0.0 0.0 0.0 0.0 00 00
Total Delay 386 92 410 49 165 1.0

Queue Length 50th (ft) 84 8 44 60 240 0

Queue Length95th (ft) 133 37 87 103 393 18

Internal Link Dist (ft) 587 1267 746

TunBaylength(f) 150 200 .~ 300

Base Capac;ty {vph) 376 469 256 1376 1113 1406

Starvation Cap Reductn . 0. 0 ... 0. 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage CapReducn = 0. 0. 0 0 0 0 oo

Reduced v/c Ratio 043 036 033 027 059 033

Cycle Length: 90

Actuated Cycle Length: 90 -

Offset: 53 (59%), Referenced to phase 2 NBT and 6: SBT Start of Yellow
Natural Cycle: 60 : . i SR
Control Type: Actuated Coordmated

Splits and Phases:  6: New E-W Road & Front Street

FEET Exits 6 & 7 2035 AM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

Flt Permitted =~
Satd Flow (perm)

Lane Group Flow:(vph) . -
Turn Type

Actuated Green, G (s) '
Effective Green, g (s) . . :
Actuated g/CRatio 0.7 ' 017 041 . 074 0.

Clearance Time (s) 6.0 . . . .
Vehicle Extension (s) 3.0 3.0 - 3.0.3.0 3.0
Lane Grp Cap (vph)
V/s Ratio Prot -
v/s Ratio Perm
vicRafio "

Level of Service
Approach Delay(s)
Approach LOS

HCM Average Contro elay .
HCM Volume to Capacityratio. .~ 057 © . 0
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization: '557% ' ICULevelof Service' =
Analysrs Period (min)
¢ Critical Lane Group.

FEET Exits 6 & 7 2035 AM Build - Alt-10
VHB, Inc. Page 2



Queues Synchro 6 Report
7: Goffstown Rd & Straw Rd 2/13/2013

S S e W

Lane Conﬂguratlons T T
Volume (vph) .05 300 730 40 250 8 40 10 80 .
Lane Group Flow (vph) 5 316 768 42 274 89 126 11 89
funType = Prot . pttov  Prot . Split . Spit =
Protecte Phases 6 68 5 2 8 8 4 4

Detector Phases " 1 6 68 5 2 8 8 4 4
Minimum Initial(s). 40 40 . = 40 40 40 40 40 40
Minimum Split (s) 10.0 23.0 100 230 230 230 230 23.0
Total Split(s) ~ 100 240 470 100 240 230 230 230 230
Total Split (%) 12 5% 30.0% 58.8% 12.5% 30.0% 28.8% 28.8% 28.8% 28.8%
e(s) 40 40 40 40 40 40 40 4.0
All-Red Tlme (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Leadlag . ﬁff,Lead _lag  lead lag e
Lead-Lag Op’umlze'? Yes Yes ‘
Recall Mode - - None Min ~ None Min Min  Min None None
v/c 003 052 059 020 038 020 026 003 025
344 236 . 32 339 17.8 231 120 -24.1 . 249
00 00 00 00 00 00 00 00 0.0
344 236 32 339 17.8 .231 120 241 249
Queue Length 50th (ft) 2 103 10 16 64 30 14 4 30
Queuelength 95th(f) 13 230, .55 52 196 74 59 17 72
Internal Link Dist (ft) 1024 1790 1304 835
Turn Baylengti(fty =~ 75 300 75 500 .. 75
Base Capacity (vph) 197 725 1320 205 833 630 651 533 560
Starvation CapReductn 0 0 0 0 0. 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage CapReductn .06~ 0 0 0O 0 0O .0 0 0

Total Delay.

Reduced v/c Ratio 003 044 058 020 033 014 019 002 0.16

Cycle Length: 80
Actuated Cycle Length: 53.7 -
Natural Cycle 80
Control Type: Actuated-Uncoordinated

Splits and Phases: 7. Goffstown Rd & Straw Rd

FEET Exits 6 & 7 2035 AM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
7: Goffstown Rd & Straw Rd 2/13/2013

PO Y U . S R A

4900180015

A (vph'
RTOR Reduction(vph) 0 0 303 0 2 0 0 65 0
Lane Group Flow (vph). = 5 | 316 465 . 42 R g TR T R

Effectlve Green g(s )
Actuated g/C Ratio
Clearance Time (s )
Vehicie Extension (s)

Lane Grp Cap (vph)
s:Rat

FEET Exits 6 & 7 2035 AM Build - Alt-10
VHB, Inc. Page 10



Queues

1: Dunbarton Road & New E-W Road

Synchro 6 Report
2/13/2013

—

Y

Lane Conflguratlons $ i 4 %
. 180 50 735 270 75
Lane Group Flow (vph) 189 53 774 284 79
TunType =~~~ ptov. Prot
Protected Phases 6 6 3 5 2 3
Permitted Phases -~ N
Detector Phases 6 63 5 2 3
Minimum Initial (s) 40 40 4.0
thmum Split (s) » 23.0 10.0 23.0 23.0
Total Split(s) =~ 230 46.0 540 77.0 230
Total Split (%) 23 0% 46.0% 54.0% 77.0% 23.0%
Yellow Time(s) =~ 40 '~ 40 40 40
All-Red Tlme (s) » 20 2.0 2.0 2.0
Lead/Lag lag = Lead
Lead-Lag Opt|m|ze’?
RecallMode = C-Max None C-Min - Min
v/c Ratio 046 0.07 092 021 0.24
Control Delay 394 53 331 43 367
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 394 53 331 43
Queue Length 50th (ft) 110 ] 0 341 47 43
Queue Length 95th (ft) 181 ~ 23 #6690 74 86
Internal Link Dist (ft) 2844 1027 1184
Turn BayLength(f) 150, 500
Base Capacity (vph) 411 7437 885 1368 336
Starvation CapRedugtn =~ 0~ 0 0 - ~0 0

Spillback Cap Reductn 0 -
Storage Cap Reductn .+ ~:. 0

0.46

Reduced v/c Ratio

Actuated Cycle Length: 100

Natural Cycle: 90 ..

~Control Type: Actuate Coordlnated e

Splits and Phases:

1: Dunbarton Road & New E-W Road

4.0

. 36.7

86

770
7.0%

0.61

Offset: 29 (29%), Referenced to phase 2 WBT and 6: EBT Start of Yellow

‘ percentile volume exceeds capacity, queue may be longer.
~ Queue shown is maximum after two cycles.

FEET Exits 6 & 7
VHB, Inc.

2035 PM Build - Alt-10
Page 1




HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1: Dunbarton Road & New E-W Road 2/13/2013

Ideal Flow . >:1900.+:1900 -+ 1900 © 1900 - 1900 1900 .
Total Lost time (s) 40 40 40 4.0 4.0 40
Lane Util. Factor . 1.00 100 100 1.00 1.00 1.00 .

\/olume {vph) .
Peak‘h,our factor PH

RTOR Reduction (vph)
Lane'Group Flow (vph) = 189 -
Turn Type
Protected Phases '
Permitted Phases
Actuated Green, G (s
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)...
Lane Grp Cap (vph)
& :

)

Approach Delay (s).
Approach LOS

Anaiys;s Penod (mln)
¢ - Critical Larie Group *

FEET Exits 6 & 7 2035 PM Build - Alt-10
VHB, Inc. Page 2



Queues ' Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps , 2/13/2013

A AN

Lane Conﬂguratlons L 4 4 d % i
Volume(vph) 175 700 595 200 125 410
Lane Group Flow (vph) 184 737 626 211 132 432
Turn Type . Prot . opttov. . pmtov .
Protected Phases 4 8 86 6 7
Permitted Phases ]
Detector Phases 7 4 8 86 6 7
Minimum Initial (s) 4.0 40 40 =~ 40 40
l\/llnlmum Split ( ) 120 220 220 12 0 120
Total Split(s) ~  ~  27.0 80.0 530 730 200 270
Total Split (%) 27.0% 80 0% 53.0% 73.0% 20.0% 27.0%
YelowTime(s) ~ 40 40 40 = 40 40
All-Red Time (s) 2.0 2 0 2.0 2.0 2.0
Lead/Lag . lead ~  lLag - lLead
Lead-Lag Optlmlze'? )

RecallMode =~ None C-Max C-Max =~ Min. None .
vic Ratio 060 051 059 017 054 063
ControlDelay 456 50 36 . 02 483 169
Queue Delay 00 00 00 00 00 00
TotalDelay '~ 456 50 36 02 483 169
Queue Length 50th (f ) 114 101 9 0 79 115
Queue Length 95th (ft). 175 221 m72 ~mO 137 191
Internal Link Dist (ft) 1027 684 170
TurnBaylength(fy 30 30 150

Base Capacity (vph) 407 1458 1060 1266 283 767
Starvation CapReductn . 0~ 0 0 0. 0 0
Sprllback Cap Reductn 0 0 0 0 0 0

StorageCapReductn =~ 0 -~ 0 0 ~ 0 0 0

Reduced v/c Ratio 045 051 059 017 047 056

Cycle Length: 100
Actuated Cycle Length: 100. , e E S
Offset: 68 (68%), Referenced to phase 4 EBT and 8: WBT Start of Yellow
Natural Cycle:60 = = G el : ; S
Control Type: Actuated- Coordlnated

m_ Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: 2: New E-W Road & Exit 7 SB Ramps

FEET Exits 6 & 7 2035 PM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
2: New E-W Road & Exit 7 SB Ramps ‘ 2/13/2013

Ao AN S

Total Lost tlme( )
Lane Utll Factor
Frt

Flt: Protected
Satd. Flow (prot)
F!t Permltted i 0900
Satd. Flow (perm

Volume (vph). =~ 175" 700 595 *
Peak—hour factor PHF 095 0.95
Adj.Flow (vph) =~ 184 737 62
RTOR Reduction (vph) 0 0

Lane Group Flow (vph) - 184 737 = 626 = ~
Turn Type
Protected Phases .
Permitted Phases _ .
Actuated Green, G (s)’ 154 762 548
Effective Green g(s )
Actuated g/C Ratio-
Clearance Time (s)
Vehicle Extension(s) = 30 2
Lane Grp Cap (vph)

v/s Ratio Prot. =~ .

400 A
1.00
100 A1

1863
T
1863

Level of Service
Approach Delay (s)
Approach LOS

Actuated Cycle Length (s) .
Intersection Capacity Utilization.
AnalySIS Penod (min)

{

c Criti

FEET Exits 6 & 7 ‘ ' 2035 PM Build - Ali-10
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Queues Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp 2/13/2013

T

‘Lane Conflguratlons % 1'« + ' 4‘ i
Volume (vph). - B25. 300 240 B0 4 BO0 i e
Lane Group Flow (vph) 553 316 253 - B3 585 526

Turn Type - e Proto o Permes s Prot
Protected Phases 7 4 8 2 2
Pemmifted Phases 8
Detector Phases 4 8 8 2 2
Minimum Initial (s) 40 40 40 40 40
I\/Imnmum Split (s) 1220 220 220 120 120

Total Split(s) =~ 61.0 . 23.0 230 39.0 '39.0
Total Split (%) 38 O% 61 O% 23 O% 23 0% 39.0% 39.0%
Yellow Time(s) 40 40 40 40 40 40 -
All-Red Txme ( ) 20 20 20 20 20 20
leadlag =~ lead -~ lag lag
Lead-Lag Optlmlze’?

RecallMode ~  None C-Max C-Max C-Max -~ Min ~ Min -

v/c Ratio 095 0.30 0.67 0.15 095 0. 62
ControlDelay 566 116 416 6.1 582 82
Queue Delay ' 00 0.0 0.0 00 0.0

Total Delay 566 116 416. .61 582 82
Queue Length 50th (ft) 309 ‘ 0 358 34

Queue Length 95th (ft) #540 160 #2 "‘ff} m19  #576  132:
Internal Link Dist (ft) 489
MumBayLength(f) 400 200 200
Base Capacity (vph) 602 1065 376 362 621 845
Starvation CapReductn . 0.0 0 0. 0 ' 0
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapRedugtn . 0 0 0 . 0 0 0
Reduced v/c Ratio 0.92 030 067 015 094 0.62

Cy g
Actuated Cycle Length: 100 = : o B -
Offset: 17 (17%), Referenced to phase 4 EBT and 8 WBT Start of Yellow
Natural Cycle: 90 . ' Chmminnmme i
Control Type: Actuated Coordmated '

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

[rkrnase

Splits and Phases: 3: New E-W Road & Exit 7 NB On Ramp

—i g

FEET Exits 6 & 7 ' 2035 PM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis : - Synchro 6 Report
3: New E-W Road & Exit 7 NB On Ramp 2/13/2013

Ay ¢ AN AL

Ideal Flow (vphpl). =
Total Lost time (s )
Lane Uttl Factor

Volume (v
Peak-hour faotor PHF

Adj. Flow (vph) ,
RTOR Reductlon (vph)

Lane Group Flow (vph) -
Turn Type
Protected Phases

HCM Average Control Delay 395 HCM Level of Service D
ZH'QM_YC‘?!;UW‘?}!QQép_éc‘éit&{%fra.tid 0 L

Sum of lost time s)
ICU Level of Service

c ,}fC.,r!t__!cal_Lane Group. -

FEET Exits 6 & 7 2035 PM Build - Alt-10
VHB, Inc. Page 6



Queues Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

”“‘* LA

Lane Conflguratlons ] d 4 4 il
Volume (vph) _Bb25 . 150 75 600 800 - 150
Lane Group Flow (vph) 553 158 79 632 842 158
TunTyps Pt Prot  pméov
Protected Phases 4 4 5 2 6 4
Permitted Phases .
Detector Phases - 4 4 5 2 6 4

40 40 40 40 40 4.0
120 120 120 220 220 120
370 37.0 120 63.0 510 370
Total Split (%) - 37.0% 37.0% 12.0% 63.0% 51.0% 37 0%

llc s) 40 40 40 40 40 40
20 20 20 20 20 20

Lead/Lag o lead  lag

Lead-Lag Opt|m|2e7

RecallMode .~ None None  None C-Min C-Min None
095 027 056 057 091 0.11

{ . .604 108 601 153 405 04

Queue elay 0.0 0.0 0.0 0.0 0.0 0.0

TotalDelay =~ 604 108 60.1 153 405 04

Queue Length 50th (ft) 358 17 49 232 502 0
Queue Length 95th (ft) #5654 m60 #106 335 #770 7
Internal Link Dist (ft) 587 1267 746

Turn BayLength () =~ 150 ~200 -~ 300
Base Capamty (vph) 584 594 142 1101 922 1391
Starvation CapReductn ~ -0 -0~ 0.0 0 0
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapReductn. 0 0 0 0 0 0

Reduced v/c Ratio 095 027 056 057 091 011

Cycle Length: 100

Actuated Cycle Length: 100 R '

Offset: 30 (30%), Referenced to phase 2 NBT and 6: SBT Start of Yellow
.Natural Cycle: 90 L Su : ,
Control Type: Actuated Coordlnated

‘ :5th percentlle volume exceeds capacity, queue may be longer.

ueue shown is maximum after two cycles.

m- Volume for 95th percentile queue is metered by upstream signal. -

Splits and Phases:  6: New E-W Road & Front Street

FEET Exits 6 & 7 2035 PM Build - Alt-10
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
6: New E-W Road & Front Street 4/12/2013

Ll'otal Lest tlme( ) '
Lane Util. Factor

Flt Permltted
Satd. Flow (perm)

Volume (vph)
fa

Lane Group Flow (vph)
Turn Type

Actuated glC Ratlo o
Clearance Time (s)

Vehicle Extension-(s)
Lane Grp Cap (vph)

‘v/s RatlobPerm
v/c Ratio

Approach, Del.ay (s): 507
Approach LOS

I:tCM Average Control Delay 35.5 HCM Level of Servnce D
HCM Volume to Capacity ratio - - S
Actuated Cycle Length (s)

B Sum‘ of lcst t:me (s)
—lcy Level of Servnce

¢ Critical Lane Group -

FEET Exits 6 & 7 2035 PM Build - Alt-10
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Queues Synchro 6 Report
7. Goffstown Rd & Straw Rd 2/13/2013

Lane Configurations B LT d % T b T b T
Volume(vph) 5 250 170 75310 580 100 . 10 65

Lane Group Flow (vph) 5 263 179 79 337 611 168 11 89

1ype L . ptov Prot - Split . Spit

6 68 5 2 8 8 4 4

Detector Phases 6 68 5 2 8 8 4 4
Minimumnitial (5) 40 40 . 40 40 40 40 40 40
Minimum Split (s) 10.0 23.0 10.0 23.0 23.0 23 0 230 230
Total Split(s) -~~~ 10.0. 23.0. '57.0 10.0 23.0 34.0 340 230 230
Total Split (%) 11 1% 25.6% 63 3% 11.1% 25.6% 37.8% 37.8% 25.6% 25.6%
() 40 40 40 40 40 40 40 40
; 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0
g . lead lag  lead Lag |

Lead Lag Opttmlze’? Yes
Recall Mode - - ~ None - Min. Min  Min None None
0.16 057 061 084 023 004 032
1.2 564 311 379 162 299 297
0.0 0.0 0.0 0.0 0.0 0.0
56.4 311 379 162 299 297 -
40 133 293 45 5 34
Queus Length 95th (i) #114 #334 #581 108 19 75
-Internal Link Dist (ft) 1790 1304 , 835
TurnBaylength(fh) 76~ 30. 75 . = 50O 75

Base Capacity (vph) 129 463 1118 138 586 725 741 394 412
Starvation CapReductn. -0 = -0 -0 . 0 0. 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage CapReductn 0. 0 0 0O 0 0 0 0 0. .~ . .
Reduced v/c Ratio "004 057 0.16 057 058 084 023 003 022

None - Min
0.04

. 406 36

0 .

ﬂtnalDewy 406 369
Queue Length 50th (ft) 2

Cycle Length: 90
Actuated Cycle Length: 76.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated - ,

# 95th percentile volume exceeds capaCIty, queue may be Ionger
| Queue shown is maximum after two cycles.. ‘

Splits and Phases: 7: Goffstown Rd & Straw Rd
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HCM Signalized Intersection Capacity Analysis Synchro 6 Report
7: Goffstown Rd & Straw Rd 2/13/2013

e v o r AN N

Lane Conﬂguratlons
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
FltProtected: . 0
Satd. Fiow (prot)

Elt Permitted -
Satd. Flow (perm)
Volume (vph). .
Peak hour faotor PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph) ~ = 5 - 263 ~ 112
Turn Type
Protected Phases !
Permitted Phases )
Actuated Green, Gy 0T
Effective Green, g (s) .
Actuated g/C Ratio = " 0.
Clearance Time (s)
Vehicle Extension (s) -
Lane Grp Cap (vph)
V/s Ratic

Level of Service ‘
Approach Delay (s) -
Approach LOS

HCM Average Control Delay

HCM Volume to Capacity ratio’

c  Critical Lane G

FEET Exits 6 & 7 2035 PM Build - Alt-10
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