WELLS + ASSOCIATES

To: Patrick Mulhern
Town of Vienna

From: Michael R. Pinkoske, PTP 1
John A. Schick

Re: Flagship Carwash Redevelopment
Subject: Traffic Impact Analysis (April 6, 2016) Addendum
Date: April 19, 2016

Introduction

This addendum provides an update to the operational analysis of the future
conditions with development for the proposed Flagship Carwash redevelopment in
the Town of Vienna, Virginia. It is based on the previously submitted Traffic Impact
Analysis dated April 6, 2016 (“April 6% TIA”) and reflects the removal of vehicular
traffic from service drive in front of the building. It is noted that the service drive will
remain to only serve as a loading zone prior to regular store hours. Vehicular traffic
will not be permitted to use the drive aisle. All vehicular traffic exiting the drive-thru
will only be permitted to turn right onto Maple Avenue.

Revised Traffic Forecasts. The updated traffic circulation plan for the proposed
development without the service drive (for drive-thru traffic) results in
modifications to Figure 10 (Restaurant Pass-By Trips), Figure 11 (Restaurant
Primary Trips), and Figure 15 (2017 Future Peak Hour Traffic Forecasts) of the April
6t TIA. It should be noted that since the site’s primary access is restricted to right-in
right-out, it is assumed that a portion of the traffic destined to the south would leave
the site traveling north and utilize the surrounding grid network to arrive at their
final destination. This assumption is consistent with the original submission of the
TIA (dated May 4, 2015). The updated figures are included herein for reference.

Updated 2017 Operational Analysis with Development

The level of service (LOS) and queuing analyses were updated for future conditions
with development based on the removal of the service drive for vehicular traffic. The
results are presented in Appendix A and summarized in Table 1.

Transportation Consultants
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Levels of Service. Consistent with the April 6t TIA, in the future with the proposed
development, the intersection of Maple Avenue and Nutley Street would operate at
an overall LOS “E” during the AM and PM peak hours and LOS “D” during the
Saturday peak hour. The overall delay per vehicle would increase by less than five
(5) seconds per vehicle when compared to future conditions without redevelopment.
When compared to the April 6t TIA the estimated overall delays per vehicle at the
Maple Avenue and Nutley Street intersection varied by approximately 0.5 to 1.1
seconds.

Turning movements at other stop controlled study intersections would continue to
operate at acceptable LOS “D” or better during peak periods with the exception of the
westbound approach from the service drive onto Maple Avenue which would operate
at LOS “E” or “F” during the peak periods. When compared to the April 6t TIA the
estimated delay per vehicle to turn left at James Madison Drive from the service drive
would be reduced by approximately 10 to 107 seconds per vehicle during peak
periods. This occurs due to the removal of the service drive which would have
allowed traffic from the drive-thru to turn left from the service at James Madison
Drive.

All turning movements at each of the site driveways would continue to operate at
acceptable levels of service during the AM, PM, and Saturday peak hours with LOS “C”
or better.

Queuing. As shown in Table 1, the 50t and 95t percentile queues at study
intersections are consistent with previous analyses and would result in marginal
increases in peak hour queuing when compared to future conditions without
development. The estimated peak hour queues from the site driveways are
approximately two (2) to three (3) vehicles (55 feet or less).

The estimated future peak hour queue along the service drive with development at
James Madison Drive is approximately two (2) to three (3) vehicles (70 feet or less).
When compared to the April 6% TIA the estimated peak hour queues for vehicles
turning left at James Madison Drive from the service would be reduced by of
approximately 21 to 74 feet during peak periods with the removal of the service
drive which would have allowed traffic from the drive-thru to turn left from the
service at James Madison Drive.
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Conclusion

Based on the updated analysis contained herein which assumes the removal of
vehicular traffic on the service drive in front of the site, the proposed development
would have a minor impact on the operations of mainline of Maple Avenue and the
adjacent signalized intersection of Maple Avenue and Nutley Street, consistent with
the findings of the April 6t TIA. The overall delay per vehicle at the Maple Avenue
and Nutley Street intersection would increase by less than five (5) seconds per
vehicle during peak periods when compared to future conditions without
development.

To address existing safety concerns and any potential increase in pedestrian traffic
with the proposed redevelopment the Applicant proposes to install a new HAWK
signal at the James Madison Drive/Maple Avenue intersection, subject to VDOT and
Town approval, along with a new marked pedestrian crossing on the service drive in
the vicinity of the site. The off-site pedestrian improvements, as proposed, would
significantly improve pedestrian safety surrounding the site.

The removal of service drive (for drive-thru traffic) in front of the site, the off-site
pedestrian improvements, and undergrounding of utilities will create a pedestrian

friendly site consistent with the vision of the Maple Avenue Corridor guidelines.

Questions regarding this document should be directed to Wells + Associates.

0:\Projects\6001-6500\6268 Chick-fil-A Car Wash\Documents\Reports\Flagship Carwash - Traffic Impact Analysis (W+A 4.6.16).doc

VVA




NUTLEY
JAMES
MADISON

INNIAY ENEIAR o o . Bt Ly 2 i ISE INNIAY

<+— 0/0/0

o
|
-
h L

0/0/0 —+

| STREET

|
%)
4]
c
©
=
S
]
c
S
O
=
8
5]
=4
o
o
)
c
©
<
T

DRIVEWAY

DRIVEWAY ¢

SERVICE \ #nl
S T .. Y

ENLEN4 ! E[EA4 ENLENA4 EEA4 e

r 0T/9/9

<— 0/0/0

estaurant Primary T
Flagship Car Wash/Fast—FodResia

0E/LT/9T — 0E/LT/9T —»

E7 E7 F1dvw [ I1dvm 31dvi |l 3Tdvi
| L

WELLS + ASSOCIATES

Vienna Virginia

STREET

ARREERRRERTT N Sy, e W (T R S RO | & - —
OMA’'9T0C IddV - SOIH JIHdVHO\HSVYM dVD V-TI4-4DIHD 8929\0059-T009\S LO3CO™d\:O




NUTLEY
MADISON

JAMES

INNIAY ENEIAR o o . Bt Ly 2 i ISE INNIAY

<+— 0/0/0

h 0/0/0

<— 0/0/0

0/0/0 —»

| STREET

|
%)
4]
c
©
=
S
]
c
S
O
=
8
5]
=4
o
o
)
c
©
<
T

DRIVEWAY
SERVICE

ENLENA ENLEN4 ! E[EA4 EEA4 e

0/0/0 —» 0/0/0 —» ] VE-/SC-/€EC- —

01010 —y
F1dvw [ I1dvm 31dvi |l 3Tdvi
| L

WELLS + ASSOCIATES

Flagship Car Wash/Fast-Food Restau

Vienna Virginia

| NUTLEY
STREET

ARREERRRERTT N Sy, e W (T R ¢ SR -3 i . | & - —
OMA’'9TOZ YV - SOIHAVYHO - 89ZNSDIHAVHO\HSVM dVD V-1I4-HOIHD 8929\0059-T009\S LOACOHA\:O




NUTLEY
MADISON

131/257/-
JAMES
h 79/102/-

9/24/-
24/19/-

INNIAY INNIAV o o . Bt Ly 2 i ISE INNIAY

h @ r r “Iv9IVET
<+— -/62/¢S
‘l -/0v/62

-/T9/8€ I\

-/80T/S. —»
-/T€lve IJ

HIAOANIM

<— 234/101/-

A

239/253/- —»

HIAOANIM

20/51-

39/41/- ﬂ

| STREET

|
%)
4]
c
©
=
S
]
c
S
O
=
8
5]
=4
o
o
)
c
©
<
T

STREET
DRIVEWAY
DRIVEWAY ¢

SERVICE

ENLENA ! EEA4 EEA4 e

269/369/393
117/203/134
215/351/269

r TV2/96T/2rT
<— €68/€65/680T <— TG6/08L/LETT 4 <— 820T/¥¥./90TT

‘I 69/6v/cC 3 ‘I €./06/6vT

19¢/LveIeLT I\ by 02¢/e0T/90T I\
806/9TTT/c0S —» VECT/ETST/OV . — 698/€9TT/9SY ——>
T¢/eTT/6ST J

F1dvw [ FJ1dvm 31dvi |l 31dvi
| L

WELLS + ASSOCIATES
A
2

97/82/99 J

288/272/169 —»

29/46/57 w

STREET

62/102/57 ﬁ

17 Future Peak Hour Traffic Forecasts
With Development
Flaship Car Wash/Fast—FodResta

Vienna Virginia

r MADISON
20

ARREERRRERTT N Sy, e W (T R S o SRR | & - —
OMA’'9TOC YV - SOIHAVYHO - 89ZN\SDIHAVHO\HSVM HVO V-1I4-HIIHD 8929\0059-T009\S LOACOHA\:O




“193uo] aq Lew ananb ‘Ayoedes spasdxs awnjoa anusdIad YIG6- ,#, 108uo] 9q Aew ananb ‘Koedes spasixa awnjoa a[nuadIad YOS

S3ALVIJDOSSY + ST73aM « . ‘

~u'S

-12de1 apnpour J0u s30p 281015 0I1YIUAS AON "SUONBAIISAO P[] PUE YlIeg 3[3000) BIA PauULIU0d 35eI0ls §
(£3ojopoyraw DSMVY 0T0Z WDH Suisn partodal 91om G# UONIFSIAIUI IB SaNaNb 3g6) "A[uo suondasiaiul pazifeusss je pariodal ananb w0S €

@109 Ul paIedIpul 199.1 [AN0S/YAION ‘2

*6 UOISIAA ‘D1eM1JOS 01youks Suisn pauriojiad sishjeuy ‘|

1saj0N
14 - LTT q 9z - €T a 144 - ¥t q 62 - LYL a ST - LTT q s€ - 8'ST 2 ads
0 - 00 \4 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v qrLam SNUSAY I9A0pUIM
4 - S'L \4 € - TL v € - 9 \4 o1 - TL v € - LS v (43 - L v £L193 dOLs /aA11Q uoSIpe sawe( 9
U4 - ¥t q €T - o1 a 0% - zzy q €T - ot a U4 - 871 q ST - L0T a qrL1das
0L - 60T q 87 - 411 a 89 - 90T q ST - 901 a 89 - 60T q 87 - 41 a ALTEN
0L - TvT q 0T - L0T a 89 - 9€T q 09 - o1 a 89 - €vT q 89 - 801 a ULTIM SNUBAY I9A0PUIM
€T - 0%T q t44 - 0°€T a 0z - 9€T q 0€ - 91 a 0z - 6'€T q s€ - vEer 4 drLad dOlLS /39d18 £opnN 'S
0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v dLas (uoneeasur feusts ymvH 1sod
87 - TstT ol €T - yo1 q 6T - (421 a (<4 - 871 a S - 8'6 v L - 6'TT a (44 - 91 a S - 00T q L - 811 a ras 1das Aquo wim-ysu 03 payipowt
0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v ULAN yoeoudde punoqiseg :10N)
8 - 86 v 4t - Tzr a ST - 56 v 8 - 00T a ST - xas 4 ST - 96 v 8 - Tot a 91 - ¥ q o1 - €6 v 08T TaN
0L - L6 d ST - 8'LE q 9€ - €99 d 81 - Tse q (s - ¥87 a T - 6°LE q 6T - LYE a €T - 962 a 0T - vie a LTIM anuaay ajde
9 - 76 v €T - 60T q L - 66 v LT - 19z a LT - 91 ol LE - st a 0€ - 692 a 0z - 991 ol 87 - vz 2 (yga) yL1d dOLs /aA11Q UOSIPE sawe( |
0 - 00 v 0 - 00 \4 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v Lds
0 - 00 \4 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v 0 - 00 v 0 - 00 \4 0 - 00 v ALAN anuaay aidep
SS - 8T 2 ST - 81 4 j24 - SS9t ol €2 - 0'ST < L - ozt d o1 - L2t 4 144 - Ly1 e 8 - et 4 0T - [42% 4 yam dOLS /AL S YaNOS "€
0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 1L4s
0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v 0 - 00 v ULAN anuaay ajdep
6T - 1541 a 8 - ozt a 81 - L'ST ol 8 - 9€L a € - 8TT q € - 0vL a 8 - €T a € - LTT q € - 8€L a qam dOLs /2A11Qq S YIION 7
a q 019 1 a €19 4 985 1 8Ly a €79 14 §09 d [[er9A0
118 86€ 2 9L 9 a 8€T 881 Lve 2 S8y LLE 2 EL 0€9 Ser a 0€Z 9%1 8€C 2 89% 8S€ 89¢ 2 908 €L ¥ a L82 [4%4 vz 2 yLds
L1V# 022 d | sse# €6l 4 | SLz# a1 YL 4 00v# 902 S9L a4 | vSe# 061 €19 4 | vez# 621 1L q v9e#  S81 909 4 | 182#  Lel (A4 a | ove# 881 626 El S82 1ds
589 195 a €IS L2y T'LS 4 | To8#  1€9 L'LS 4 L29 90S [Uns4 a 00S (454 z’ss 4 | 0LL# | 809 LS 4 109 8% S'6€ a €0S 8t¥y 0Ly a | zLe#  9g8 9YS a dLaN (Apmyg 10pLi1o) anuaay ajdepy
8S 1€ ol 9§ 62 0'SY a 9z 0T S'€T ol 8% 144 81z ol (34 14 9TY a LT 9 Lve ol LY €z Y1z ol 1s LT 89¢ a 1z 8 8'SZ 0 09 TaN wo.y s3urwy [eusis amny
zze 06T a 902 00T L'8€ a L81 €6 9% a 82 09T 0'8Y a 961 06 L8€ a 891 SL €Sy da 0Lz 6ST 08y d L6l 801 vs a 8ET L 685 4 yam 9ZI[1IN SUONIPUOD LTOZ 910N)
01v# 0€Z TTIT 4 | 0ZS#  2Z€€ L'T6 d 95z L9T STL 4 8e# | L1Z €66 d | 80S# | LZE Y'z6 d 9%z 191 69 q vLE#  1ZZ 9201 4 | S9S# 60v €601 A L6T 434 L'L8 d Lam
€0v# Y2z E€VIT A | LIS# @ SZE 596 d 152 €91 8L 4 TLE# 60T 566 4 | oev# | Z1€ L'T6 d 8€T ST €0L q §9e# 71z ST0T A | SvS# 06E  ¥'80T A 682 922 988 d )24 am
9TE e S0L q | TLS#  09€  9TOT  d | 2SS#  1S€~ €SET A 90€ S1Z 69 g | SSS# | Zse 6'L6 d | SES#  GEE~ T6IT  d L6T 602 069 q | 995#  86E L'L6 4 | 9SS#  S6E 196 d uLad anuaay aidep
st €6 €SS q LET 08 8¥S a SYT S8 81S a LET €8 €55 q 11 69 9vS a 911 9 ¥0S a Z€T 08 §'SS 4 (435 8L 8'€9 q LET 8 %9 a 1ad pazi[eusig /19a:8 fapnN T
onany ' enand  Aepq SO71|onend enend Aepq SO71|enend [ enend | Aepa | SOT onany ' enand  Aepq  SO71[eonend enend Aepq SO7T|enend enend | Aepa | SOT onand | enand Aeppq SO |enend enend Aepq SO71|enend enend | Aeppa | sOT| (1) (e3) | dnoanaueq [0nuo) uondasIdU|
nse | Wos wse | Wos wse | Wos wse | Wos wse | wos wse | Wos wse | Wos wse | wos wse | wos age1015 uonoIsIRU[
aueT wn,
LVS Wd WV LVS Wd WV LVS Wd WV 1L

Juawdoppaad YIM L10Z

juawdo[aaa INOYNM LT0Z

suonIpuo) Sunsixg y107

AIewruing 321A.13§ JO [9A97T UOIIISIANU]

juenelsay 3 ysemae) diysserq
I CLAR







Appendix A

Total Future Synchro Capacity Analyses






Queues

1: Maple Avenue & Nutley Street

Future AM Conditions with Development (No Service Drive)

Lane Group Flow (vph)
vic Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

~ Volume exceeds capacity, queue is theoretically infinite.

A

105

0
0.35

—

345
1.09
1298
0.0
1298
~351
#552
441

316
0
0
0
1.09

Queue shown is maximum after two cycles.

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

Queue shown is maximum after two cycles.

oA
178 183 292 24
077 076 060 0.6
792 780 232 172
0.0 0.0 0.0 0.0
792 780 232 172
163 167 93 10
251 256 187 26

449

215 60
264 213 508 394
0 0 0 0
0 0 0 0
0 0 0 0
067 067 057 006

tos

1338
0.96
57.9

0.0
57.9
631
#801
276

1389
0
0
0
0.96

188
0.88
73

0.0
73

122

#2715

285
214
0

0

0
0.88

587

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive)
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HCM Unsignalized Intersection Capacity Analysis

2: Maple Avenue & Service Drive

Synchro 9 Report
Page 1

Future AM Conditions with Development (No Service Drive)

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol
1C, single (s)

1C, 2 stage (s)

tF (s)

PO queue free %

cM capacity (veh/h)

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

-

190

83
0
83
420
0.20
18
157
c

15.7
c

A

76

0.92
83

T

i
1162
1162
Free

0.92
1263

Raised
1

421

1700
025

0.0

06
43.5%

4
0 0 746
0 0 746
Free
0%
092 092 092
0 0 811
Raised
1
356
1266
1266
41
22
100
543
406 406
0 0
0 0
1700 1700
024 024
0 0
0.0 0.0
0.0

ICU Level of Service

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive)
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HCM Signalized Intersection Capacity Analysis
1: Maple Avenue & Nutley Street

S T T 2 N B S 4

Future AM Conditions with Development (No Service Drive)

Lane Configurations % [ b 4 I LI S N A

Traffic Volume (vph) 97 288 29 215 117 269 22 1089 142 173 502 38
Future Volume (vph) 97 288 29 215 117 269 22 1089 142 173 502 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 100 1.00 095 095 100 100 095 100 095

Frpb, ped/bikes 100  1.00 100 100 099 100 100 100 1.00

Fipb, ped/bikes 100 1.00 100 100 100 100 1.00 100 1.00

Frt 100 099 100 100 08 100 098 100 099

Fit Protected 095  1.00 095 098 100 095 100 095  1.00

Satd. Flow (prot) 1770 1834 1681 1743 1566 1764 3464 1770 3492

Fit Permitted 095  1.00 095 098 100 043 100 006 100

Satd. Flow (perm 1770 1834 1681 1743 1566 800 3464 118 3492
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 105 313 32 234 127 292 24 1184 154 188 546 41
RTOR Reduction (vph) 0 2 0 0 0 126 0 7 0 0 4 0
Lane Group Flow (vph) 105 343 0 178 183 166 24 1331 0 188 583 0
Confl. Peds. (#/hr) 2 1 1 2 6 Bl 3 6
Confl. Bikes (#/hr) 2 3 6 7
Turn Type Split NA Split NA pmtov  pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 1 5 2 1 6
Permitted Phases 8 2 6

Actuated Green, G (s) 240 240 193 193 321 595 559 757 651
Effective Green, g () 240 240 193 193 321 595 559 757 651
Actuated g/C Ratio 017 017 014 014 023 042 040 054 046
Clearance Time (s) 70 70 70 70 70 70 70 70 70

Vehicle Extension (s 3.0 30 30 3.0 3.0 3.0 30 30 30

Lane Grp Cap (vph) 303 314 231 240 437 364 1383 214 1623

vis Ratio Prot 006 ¢0.19 c011 010 003 000 c0.38 c0.08 017

Vis Ratio Perm 007 003 0.39

vlc Ratio 035  1.09 077 076 038 007 09 088  0.36

Uniform Delay, d1 511 580 582 581 455 235 410 416 241
Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00
Incremental Delay, d2 07 773 146 134 06 01 167 308 06

Delay (s) 518 1353 728 715 461 235 577 724 247

Level of Service D F ] = D (o = = c
Approach Delay (s) 1158 60.5 57.1 36.3
Approach LOS F E E D

HCM 2000 Control Delay 61.0 HCM 2000 Level of Service H

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 280

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive) Synchro 9 Report
Wells + Associates Page 2

HCM Unsignalized Intersection Capacity Analysis
3: Maple Avenue & Service Drive

NI

Future AM Conditions with Development (No Service Drive)

Lane Configurations [ 4
Traffic Volume (veh/h) 0 94 1137 42 0 746
Future Volume (Veh/h) 0 94 1137 42 0 746
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 102 1236 46 0 811
Pedestrians 3

Lane Width (ft) 120

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 447
pX, platoon unblocked 0.90

VC, conflicting volume 1668 644 1285

VC1, stage 1 conf vol 1262

VC2, stage 2 conf vol 406

VCu, unblocked vol 1519 644 1285

tC, single (s) 6.8 6.9 4.1

1C, 2 stage (s) 58

tF (s) 35 33 22

pO queue free % 100 75 100

cM capacity (veh/h) 191 414 534

Volume Total 102 824 458 406 406

Volume Left 0 0 0 0 0

Volume Right 102 0 46 0 0

cSH 414 1700 1700 1700 1700

Volume to Capacity 025 048 027 024 024

Queue Length 95th (ft) 24 0 0 0 0

Control Delay (s) 16.5 0.0 0.0 0.0 0.0

Lane LOS c

Approach Delay (s) 16.5 0.0 0.0

Approach LOS (o)

Average Delay 0.8

Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min)

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive) Synchro 9 Report
Wells + Associates Page 4



HCM Unsignalized Intersection Capacity Analysis
4: Maple Avenue & James Madison Drive/Service DrivEture AM Conditions with Development (No Service Drive)

S T 2 N N B S S 4
Lane Configurations I 4 I LI S N A
Traffic Volume (veh/h) 0 0 62 19 5 6 149 1106 41 106 456 159
Future Volume (Veh/h) 0 0 62 19 5 6 149 1106 41 106 456 159
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 0 67 21 5 7 162 1202 45 115 496 173
Pedestrians 23 3 3 10
Lane Width (ft) 120 120 120 120
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 2 0 0 1
Right turn flare (veh) 1
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 634
pX, platoon unblocked 092 092 092 092 092 0.92
VC, conflicting volume 1773 2410 360 2100 2474 636 692 1250
VC1, stage 1 conf vol 836 836 1552 1552
VC2, stage 2 conf vol 938 1574 548 922
VCu, unblocked vol 1672 2361 142 2025 2430 636 501 1250
tC, single (s) 75 6.5 6.9 75 65 6.9 4.1 4.1
1C, 2 stage (s) 65 55 65 55
tF (s) 35 4.0 33 35 40 33 22 22
pO queue free % 100 100 92 7 93 98 83 79
M capacity (veh/h) 85 23 7195 13 72 416 960 551
Volume Total 67 33 162 801 446 115 331 338
Volume Left 0 21 162 0 0 115 0 0
Volume Right 67 7 0 0 45 0 0 173
cSH 795 90 960 1700 1700 551 1700 1700
Volume to Capacity 008 037 017 047 026 021 019 020
Queue Length 95th (ft) 7 36 15 0 0 19 0 0
Control Delay (s) 99 663 95 0.0 00 132 0.0 0.0
Lane LOS A [ A B
Approach Delay (s) 99 663 11 19
Approach LOS A F
Average Delay 26
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive) Synchro 9 Report
Wells + Associates Page 5

HCM Unsignalized Intersection Capacity Analysis
6: James Madison Drive & Windover Avenue

A L AN S

Future AM Conditions with Development (No Service Drive)

{‘

Lane Configurations 4 1

Traffic Volume (veh/h) 41 10 234 79 38 102
Future Volume (Veh/h) 41 10 234 79 38 102
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 45 11 254 86 41 111
Pedestrians 79

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 7

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 419 477 376
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 419 477 376
1C, single (s) 4.2 6.4 6.2
1C, 2 stage (s)

tF (s) 23 35 33
PO queue free % 96 92 82
cM capacity (veh/h) 1017 488 622
Volume Total 56 340 152

Volume Left 45 0 41

Volume Right 0 86 111

cSH 1017 1700 579

Volume to Capacity 004 020 026

Queue Length 95th (ft) 3 0 26

Control Delay (s) 71 00 134

Lane LOS A B

Approach Delay (s) 71 00 134

Approach LOS B

Average Delay 44

Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive) Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Windover Avenue & Nutley Street Future AM Conditions with Development (No Service Drive)

S T 2 N N B S S 4
Lane Configurations & & & &
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 20 239 39 24 131 9 29 52 134 38 75 24
Future Volume (vph) 20 239 39 24 131 9 29 52 134 38 75 24
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 22 260 42 26 142 10 32 57 146 41 82 26
Volume Total (vph) 324 178 235 149
Volume Left (vph) 22 26 32 41
Volume Right (vph) @2 10 146 2%
Hadj (s) 000 004 -021 -002
Departure Headway (s) 53 56 53 57
Degree Utilization, x 048 028 035 024
Capacity (veh/h) 639 589 610 563
Control Delay (s) 130 107 112 104
Approach Delay (s) 130 107 112 104
Approach LOS B B B B
Delay 116
Level of Service B
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min)

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions with Development (No Service Drive) Synchro 9 Report
Wells + Associates Page 6

Queues

1: Maple Avenue & Nutley Street Future PM Conditions with Development (No Service Drive)

Y Y

Lane Group Flow (vph) 89 346 298 305 401 53 858 268 1256
vic Ratio 026 096 093 092 054 047 081 089 086
Control Delay 569 1003 985 951 149 390 561 660 500
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 1003 985 951 149 390 561 660 500
Queue Length 50th (ft) 80 360 325 332 100 29 421 193 642
Queue Length 95th (ft) 137 #571  #517  #520 206 56 513  #355 746
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 160 215 60 285

Base Capacity (vph) 347 360 325 338 743 113 1068 307 1470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 026 096 092 090 054 047 080 087 085

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

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
1: Maple Avenue & Nutley Street

Future PM Conditions with Development (No Service Drive)

HCM Unsignalized Intersection Capacity Analysis

e T T

L U A S Y

Lane Configurations % [ b 4 I LI S N A

Traffic Volume (vph) 82 212 46 351 203 369 49 593 196 247 1116 40
Future Volume (vph) 82 212 46 351 203 369 49 593 196 247 1116 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 100 1.00 095 095 100 100 095 100 095

Frpb, ped/bikes 100  1.00 100 100 100 100 098 100 100

Fipb, ped/bikes 100 1.00 100 100 100 100 1.00 100 1.00

Frt 100 098 100 100 08 100 096 100 099

Fit Protected 095  1.00 095 099 100 095 100 095  1.00

Satd. Flow (prot) 1770 1814 1681 1746 1583 1770 3350 1770 3511

Fit Permitted 095  1.00 095 099 100 008 100 012 100

Satd. Flow (perm 1770 1814 1681 1746 1583 149 3350 216 3511
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 89 296 50 382 221 401 53 645 213 268 1213 43
RTOR Reduction (vph) 0 4 0 0 0 173 0 20 0 0 2 0
Lane Group Flow (vph) 89 342 0 298 305 228 53 838 0 268 1254 0
Confl. Peds. (#/hr) 4 8 8 4 17 11 11 17
Confl. Bikes (#/hr) 2 3 6 7
Turn Type Split NA Split NA  pttov pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 81 5 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 314 314 305 305 577 547 499 771 653
Effective Green, g () 314 314 305 305 577 547 499 771 653
Actuated g/C Ratio 020 020 019 019 036 034 031 048 041
Clearance Time (s) 70 7.0 70 70 70 70 70 70

Vehicle Extension (s) 3.0 30 30 30 3.0 3.0 30 30

Lane Grp Cap (vph) 347 355 30 332 50 99 1044 300 1432

Vis Ratio Prot 005 ¢0.19 c018 017 014 002 025 c0.11  ¢c0.36

Vis Ratio Perm 0.17 €0.32

vlc Ratio 026 096 093 092 040 054 080 089  0.88

Uniform Delay, d1 544 637 637 635 382 395 505 393 436
Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00
Incremental Delay, d2 04 379 328 292 05 55 65 266 78

Delay (s) 548 1016 965 927 387 450 571 660 514

Level of Service D F F F D D = = D
Approach Delay (s) 92.0 723 56.4 54.0
Approach LOS F E E D

HCM 2000 Control Delay 635 HCM 2000 Level of Service H

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 280

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
3: Maple Avenue & Service Drive

Future PM Conditions with Development (No Service Drive)

S

'

2: Maple Avenue & Service Drive Future PM Conditions with Development (No Service Drive)
" B

Lane Configurations [ 4

Traffic Volume (veh/h) 0 47 812 0 0 1513

Future Volume (Veh/h) 0 47 812 0 0 1513

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 51 883 0 0 1645

Pedestrians 1

Lane Width (ft) 120

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 356

pX, platoon unblocked 067

VC, conflicting volume 1716 452 894

VC1, stage 1 conf vol 894

VC2, stage 2 conf vol 822

VCu, unblocked vol 1080 452 894

tC, single (s) 6.8 6.9 4.1

1C, 2 stage (s) 58

tF (s) 35 33 22

pO queue free % 100 91 100

cM capacity (veh/h) 269 549 748

Volume Total 51 589 294 822 822

Volume Left 0 0 0 0 0

Volume Right 51 0 0 0 0

cSH 549 1700 1700 1700 1700

Volume to Capacity 009 035 017 048 048

Queue Length 95th (ft) 8 0 0 0 0

Control Delay (s) 12.2 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 122 0.0 0.0

Approach LOS B

Average Delay 0.2

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
4: Maple Avenue & James Madison Drive/Service DrivEuture PM Conditions with Development (No Service Drive)

Lane Configurations [ 4
Traffic Volume (veh/h) 0 83 780 29 0 1513
Future Volume (Veh/h) 0 83 780 29 0 1513
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 90 848 32 0 1645
Pedestrians 1

Lane Width (ft) 120

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right turn flare (veh)

Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 447
pX, platoon unblocked 067

VC, conflicting volume 1698 451 891

VC1, stage 1 conf vol 875

VC2, stage 2 conf vol 822

VCu, unblocked vol 1050 451 891

1C, single (s) 6.8 6.9 4.1

1C, 2 stage (s) 58

tF (s) 35 33 22

PO queue free % 100 84 100

cM capacity (veh/h) 276 551 750

Volume Total 90 565 315 822 822

Volume Left 0 0 0 0 0

Volume Right 90 0 32 0 0

cSH 551 1700 1700 1700 1700

Volume to Capacity 016 033 019 048 048

Queue Length 95th (ft) 15 0 0 0 0

Control Delay (s) 128 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 128 0.0 0.0

Approach LOS B

Average Delay 04

Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min)

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
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N N Y

Lane Configurations I 4 I LI S N A

Traffic Volume (veh/h) 0 0 102 21 7 9 90 744 49 103 1163 112
Future Volume (Veh/h) 0 0 102 21 7 9 90 744 49 103 1163 112
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 0 111 23 8 10 98 809 53 112 1264 122
Pedestrians 30 2 1 9

Lane Width (ft) 120 120 120 120

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 3 0 0 1

Right turn flare (veh) 1

Median type Raised Raised

Median storage veh) 1 1
Upstream signal (ft) 634

pX, platoon unblocked 069 069 069 069 069 0.69

VC, conflicting volume 2192 2639 724 2002 2674 442 1416 864

VC1, stage 1 conf vol 1579 1579 1034 1034

VC2, stage 2 conf vol 614 1060 968 1640

VCu, unblocked vol 1822 2474 0 1544 2524 442 690 864

1C, single (s) 75 6.5 6.9 75 65 6.9 4.1 4.1

1C, 2 stage (s) 65 55 65 55

tF (s) 35 4.0 33 35 40 33 22 22

pO queue free % 100 100 85 83 87 98 84 86

M capacity (veh/h) 9 80 724 137 61 558 602 773

Volume Total 111 41 98 539 323 112 843 543

Volume Left 0 23 98 0 0 112 0 0

Volume Right 111 10 0 0 53 0 0 122

cSH 724 156 602 1700 1700 773 1700 1700

Volume to Capacity 015 026 016 032 019 014 050 032

Queue Length 95th (ft) 13 25 14 0 0 13 0 0

Control Delay (s) 109 378 121 0.0 00 104 0.0 0.0

Lane LOS B E B B

Approach Delay (s) 109 378 12 08

Approach LOS B E

Average Delay 20

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Windover Avenue & Nutley Street

Future PM Conditions with Development (No Service Drive)

S T 2 N N B S S 4
Lane Configurations & & & &
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 5 253 41 19 257 24 40 29 64 61 108 31
Future Volume (vph) 5 253 41 19 257 24 40 29 64 61 108 31
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 5 275 45 21 219 26 43 32 70 66 117 34
Volume Total (vph) 325 326 145 27
Volume Left (vph) 5 21 43 66
Volume Right (vph) 45 26 0 3%
Hadj (s) 005 000 -020 0.00
Departure Headway (s) 55 56 60 60
Degree Utilization, x 050 051 024 036
Capacity (veh/h) 607 605 510 534
Control Delay (s) 140 141 109 124
Approach Delay (s) 140 141 109 124
Approach LOS B B B B
Delay 133
Level of Service B
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15
Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive) Synchro 9 Report
Wells + Associates Page 6

Queues

1: Maple Avenue & Nutley Street

Future Saturday Conditions with Development ( No Service Drive)

Lane Group Flow (vph)
vic Ratio
Control Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

A L e v A e

108 246 216 222 427 75
035 078 096 09 075 028
569 735 1151 1125 321 174

0.0 0.0 0.0 0.0 0.0 0.0
569 735 1151 1125 321 174

93 222 224 230 190 31

152 316 #403  #410 322 58

441 449
215 60
354 364 224 232 572 429
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
031 068 096 09 075 017

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

tos

1233
0.84
44.6
0.0
44.6
561
685
276

1464
0
0
0
0.84

284
0.97
86.4

0.0
86.4
220
#417

285
294
0

0

0
097

1067
0.62
30.8
0.0
30.8
398
511
280

m
0
0
0
0.62

Flagship Carwash & Restaurant 4/3/2016 Future Saturday Conditions with Development ( No Service Drive)

Wells + Associates

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
6: James Madison Drive & Windover Avenue

Future PM Conditions with Development (No Service Drive)

A

Lane Configurations

Traffic Volume (veh/h) 62
Future Volume (Veh/h) 62
Sign Control

Grade

Peak Hour Factor 0.92
Hourly flow rate (vph) 67
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 223
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 223
tC, single (s) 4.1
1C, 2 stage (s)

tF (s) 22
pO queue free % 95
cM capacity (veh/h) 1344
Volume Total 70
Volume Left 67
Volume Right 0
cSH 1344
Volume to Capacity 0.05
Queue Length 95th (ft) 4
Control Delay (s) 75
Lane LOS A
Approach Delay (s) 75
Approach LOS

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

—

4

3

3
Free
0%

0.92
3

None

— AN/
Movemel ___ EBL EBT WET WeR seL seR

13
101
101

Free
0%
0.92
110

None

181
114

720
0.25

117

117

56
35.0%

102
102

0.92
m

304

ICU Level of Service

168

168

6.2

33

875

Flagship Carwash & Restaurant 4/4/2016 Future PM Conditions with Development (No Service Drive)

Wells + Associates

HCM Signalized Intersection Capacity Analysis

1: Maple Avenue & Nutley Street

Synchro 9 Report
Page 7

Future Saturday Conditions with Development ( No Service Drive)

S T 2 N N B S S 4
Lane Configurations [ b 4 I LI S 41»
Traffic Volume (vph) 99 169 Y/ 269 134 393 69 893 241 261 908 74
Future Volume (vph) 99 169 57 269 134 393 69 893 241 261 908 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 1.00 095 095 100 100 095 100 095
Frpb, ped/bikes 100 099 100 100 099 100 099 100 099
Flpb, pedibikes 100 1.00 100 100 100 100 1.00 100 1.00
Frt 100 096 100 100 08 100 097 100 099
Fit Protected 095  1.00 095 098 100 095 100 095  1.00
Satd. Flow (prot) 1770 1781 1681 1740 1564 1768 3393 1770 3477
Fit Permitted 095  1.00 095 098 100 018 100 007 100
Satd. Flow (perm 1770 1781 1681 1740 1564 343 3393 126 3477
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 108 184 62 292 146 4217 75 971 262 284 987 80
RTOR Reduction (vph) 0 8 0 0 0 155 0 15 0 0 3 0
Lane Group Flow (vph) 108 238 0 216 222 272 75 1218 0 284 1064 0
Confl. Peds. (#/hr) 5 5 5 5 20 6 6 20
Confl. Bikes (#hr) 2 3 6 7
Turn Type Split NA Split NA pmtov  pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 1 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 240 240 180 180 360 704 620 870 716
Effective Green, g () 260 260 200 200 400 744 640 89.0 736
Actuated g/C Ratio 017 017 013 013 027 050 043 059 049
Clearance Time (s) 70 70 70 70 7.0 70 7.0 7.0 70
Vehicle Extension (s 3.0 30 30 30 3.0 3.0 30 30 3.0
Lane Grp Cap (vph) 306 308 224 232 469 268 1447 293 1706
vis Ratio Prot 006 ¢0.13 c013 013 008 002 036 €013 031
Vis Ratio Perm 010 012 €045
vlc Ratio 035 077 09 09 058 028 084 097  0.62
Uniform Delay, d1 546 592 646 646 477 215 385 481 280
Progression Factor 100 1.00 100 100 100 100 1.00 100  1.00
Incremental Delay, d2 07 114 497 46.6 17 0.6 6.1 436 17
Delay (s) 553 705 1143 1112 494 220 445 918 298
Level of Service = = F F D (o D F C
Approach Delay (s) 65.9 815 433 428
Approach LOS E F D D
HCM 2000 Control Delay 53.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant 4/3/2016 Future Saturday Conditions with Development ( No Service Drive)

Wells + Associates

Synchro 9 Report
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HCM Unsignalized Intersection C:
2: Maple Avenue & Service Drive

apacity Analysis

Future Saturday Conditions with Development ( No Service Drive)

PN
Lane Configurations Id
Traffic Volume (veh/h) 0 86
Future Volume (Veh/h) 0 86
Sign Control Stop
Grade 0%
Peak Hour Factor 092 092
Hourly flow rate (vph) 0 93
Pedestrians 6
Lane Width (ft) 120
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked 0.78
VC, conflicting volume 1814 575
VC1, stage 1 conf vol 1144
VC2, stage 2 conf vol 670
VCu, unblocked vol 1476 575
tC, single (s) 6.8 6.9
1C, 2 stage (s) 58
tF (s) 35 33
pO queue free % 100 80
cM capacity (veh/h) 210 459
Volume Total 93 759
Volume Left 0 0
Volume Right 93 0
cSH 459 1700
Volume to Capacity 020 045
Queue Length 95th (ft) 19 0
Control Delay (s) 148 00
Lane LOS B
Approach Delay (s) 14.8 0.0
Approach LOS B
Average Delay
Intersection Capacity Utilization

Analysis Period (min)

41 4
1047 0 0 1234
1047 0 0 1234
Free Free
0% 0%
092 092 092 092
1138 0 0 1341
Raised Raised
1 1
356

1144

1144

41

22

100

603

379 670 670

0 0 0

0 0 0

1700 1700 1700

022 039 039

0 0 0

0.0 0.0 0.0

0.0
05

40.9% ICU Level of Service

Flagship Carwash & Restaurant 4/3/2016 Future Saturday Conditions with Development ( No Service Drive)

Wells + Associates

HCM Unsignalized Intersection C.

apacity Analysis

Synchro 9 Report

Page 3

4: Maple Avenue & James Madison Drive/Service Mrigeaturday Conditions with Development ( No Service Drive)

T TR 2 N N

Lane Configurations

Traffic Volume (veh/h) 0 0
Future Volume (Veh/h) 0 0
Sign Control Stop
Grade 0%
Peak Hour Factor 092 092
Hourly flow rate (vph) 0 0
Pedestrians 13
Lane Width (ft) 120
Walking Speed (ft/s) 40
Percent Blockage 1
Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked 082 082
VC, conflicting volume 2174 2766
VC1, stage 1 conf vol 1448 1448
VC2, stage 2 conf vol 726 1319
VCu, unblocked vol 1997 2117
1C, single (s) 75 6.5
1C, 2 stage (s) 65 55
tF (s) 35 40
PO queue free % 100 100
cM capacity (veh/h) 53 9
Volume Total 62 54
Volume Left 0 40
Volume Right 62 13
cSH 884 90
Volume to Capacity 0.07  0.60
Queue Length 95th (ft) 6 70
Control Delay (s) 94 927
Lane LOS A [
Approach Delay (s) 94 927
Approach LOS A F

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

[ 4 [d
£/ 37 1 12
57 37 1 12

Stop
0%
092 092 092 092
62 40 1 13
5]
120
4.0
0
1
082 082 082
497 2312 2758 592
1300 1300
1012 1459
0 2165 2707 592
6.9 75 65 6.9
65 55

33 35 4.0 33
93 43 98 97
884 n 43 444

79 745 411 239

828 1700 1700 595

010 044 024 040

8 0 0 48

9.8 0.0 00 151

A (o}

0.6 30
39

57.7% ICU Level of Service

%
73
73

0.92
79

0.82
981

630

0
1700
0.37

T

4+
1028
1028
Free

0.92
1117

Raised
1

338

23
1700
0.20

N4
36 220 869
36 220 869
Free
0%
092 092 092
39 239 945
9
120
4.0
1
Raised
1
634

1161

1161

4.1

22

60

595

B

<

21

0.92
23
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HCM Unsignalized Intersection Capacity Analysis

3: Maple Avenue & Service Drive

Future Saturday Conditions with Development ( No Service Drive)

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol
tC, single (s)

1C, 2 stage (s)

tF (s)

pO queue free %

cM capacity (veh/h)

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

-

Stop
0.92

120
4.0

207

207
473
0.44

55
184

184

A

[
190
190

0.92
207

556
556
6.9
33

56
473

689

1700
041

0.0

4 14
951 60 0 1234
951 60 0 1234
Free Free
0% 0%
092 092 092 092
1034 65 0 1341
Raised Raised
1 1
447

1105

1105

41

22

100

624

410 670 670

0 0 0

65 0 0

1700 1700 1700

024 039 039

0 0 0

0.0 0.0 0.0

0.0
14

46.7% ICU Level of Service

15
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HCM Unsignalized Intersection Capacity Analysis

5: Windover Avenue & Nutley Street

Synchro 9 Report
Page 4

Future Saturday Conditions with Development ( No Service Drive)

Lane Configurations
Sign Control

Traffic Volume (vph)
Future Volume (vph)
Peak Hour Factor
Hourly flow rate (vph)

Volume Total (vph)
Volume Left (vph)
Volume Right (vph)
Hadj (s)

Departure Headway (s)
Degree Utilization, x
Capacity (veh/h)
Control Delay (s)
Approach Delay (s)
Approach LOS

T TR 2 N N

917

L3
Stop
0

0
0.92
0

Y

Stop
0 0 0 0
0 0 0 0

L R

& &

Stop Stop
0 0 0 0 0 0
0 0 0 0 0 0
092 092 092 092 092 092
0 0 0 0 0 0

Delay

Level of Service

Intersection Capacity Utilization
Analysis Period (min)

092 092 092 092
0 0 0 0
0 0
0 0
0 0
000  0.00
39 39
000 0.0
917 917
6.9 69
0.0 0.0
A A
0.0
A
8.7% ICU Level of Service
15

Flagship Carwash & Restaurant 4/3/2016 Future Saturday Conditions with Development ( No Service Drive)

Wells + Associates

Synchro 9 Report
Page 6



HCM Unsignalized Intersection Capacity Analysis

6: James Madison Drive & Windover Avenue

Future Saturday Conditions with Development ( No Service Drive)

Lane Configurations
Traffic Volume (veh/h)
Future Volume (Veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol
tC, single (s)

1C, 2 stage (s)

tF (s)

pO queue free %

cM capacity (veh/h)

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

A L AN S
4 I3 hd
0 0 0 0 0 0
0 0 0 0 0 0
Free  Free Stop
0% 0% 0%
092 092 092 092 092 092
0 0 0 0 0 0
2
120
4.0
0
None  None
2 2 2
2 2 2
4.1 6.4 6.2
22 35 33
100 100 100
1618 1019 1080
0 0 0
0 0 0
0 0 0
1700 1700 1700
000 000 0.0
0 0 0
0.0 0.0 0.0
A
0.0 0.0 0.0
A
0.0
7.3% ICU Level of Service
15
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