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\\/DD Virginia Department  pRE-SCOPE OF WORK MEETING FORM
of Transportation
Information on the Project

Traffic Impact Analysis Base Assumptions

The locality will need to send this form to the project applicant at least two (2) weeks prior to the
scheduled scope of work meeting on the proposed project. The applicant is responsible for having this
form completed and returned to VDOT and the locality no less than three (3) business days prior to the
Meeting. If a completed form is not received by this deadline, the scope of work meeting may be
postponed.

Contact Information

Consultant Name: Michael Pinko;ke & Mike Workosky
S WeII.s + Assocates, Inc. _ _
. mrpinkoske@mjwells.com & mjworkosky@mjwells.com
E-mail: 703.917.6620
Developer/Owner Name: Guy Paolozzi
Tele: paolozzi@cox.net
E-mail: 703-969-3413

Project Information

Project Name: Flagship Car Wash and Chick-fil-a

Project Location: The subject site is generally located on the south side of Maple Avenue W
(Attach regional and site (Route 123), west of Nutley Street (Route 243) and east of James Madison Drive
specific location map) in Vienna, Virginia as shown in Figure I.

Project Description: As proposed the existing car wash would be razed and redeveloped with a car
Including type of application wash and fast food restaurant with a drive thru facility. Vehicular access to the
(rezoning, subdivision, site site would remain via two (2) right-in right-out driveways along Maple Avenue
plan), acreage, business square | v/ The existing service drive would be maintained and allow for left turns onto
ft, number of dwelling units, . . .

access location. etc. Attach Maple Avenue W at James Madison Drive. A copy of the proposed plan is
additional sheet if necessary) attached.

Locality/County: Vienna, Virginia

Proposed Use:

(Check all that apply; attach Residential [1 | Commercial X Mixed Use [ | other O
additional pages as necessary)
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Commercial Use:

& Car Wash (See Table 1)

future conditions.

It is noted that limited ITE data is available for
car washes. As such, peak hour traffic counts 51% AM & 47% PN! pass-bx.
collected on site will used for the analysis of 28% AM 23% PM diverted link.

Commercial:

Fast Food Rest. w/Drive Thru ( LU Code 934) | Per ITE the following trip reductions are

assumed for Fast Food Restaurant w/Drive
Thru

Traffic Impact Analysis Assumptions

Study Period Existing Year: 2014 Build-out Year: 2017 Design Year: N/A

Study Area Boundaries | North:
(Attach map)

South:

East: Maple Ave W & Nutley St

West. Maple Ave W & James Madison Dr

External Factors That

Could Affect Project
(Planned road improvements,
other nearby developments)

No roadway improvements are planned within the study area.

Consistency With Yes
Comprehensive Plan '

Existing AM and PM, and Saturday peak hour vehicular, pedestrian and bicycle traffic counts will be
provided by the Town for the intersection of Maple Avenue & Nutley Street (Gorove Slade). The
counts were conducted in May 2014. This data will be used and supplemented by additional count
data to be collected by Wells + Associates.

A\{a”a.ble Traffic Data For reference only, VDOT published average annual daily traffic AADT for Maple Avenue W &
(Historical, forecasts) Nutley Street from 2010 to 2013.
2013 2012 2011 2010

Maple Avenue W 26,000 26,000 30,000 30,000
Nutley Street 19,000 19,000 26,000 26,000

Trip Distribution
(Attach sketch) Road Name: Maple Avenue W. N_ % S_% |E35% |W30%
See Figure 1
Road Name: Nutley Street N 10% S25% |E_% |W__ %
A growth rate of (1.0) percent,
compounded, for three (3) years is Egil(()d for
Annual Vehicle Trip proposed for all movements at Maple
Growth Rate: Avenue & Nutley Street and thru Study @I SAT

movements on Maple Avenue W at other
intersections.

(circle all that
apply)




Study Intersections

and/or Road Segments
(Attach additional sheets as
necessary)

3. Maple Avenue/Nutley Street
(traffic counts provided by the Town will be used for
the weekday peak hours)

1. Maple Ave W/James Madison Dr

2. Maple Ave /Two(2) site driveways 4. Service Drive & McDonalds Driveway

Trip Adjustment
Factors

Pass-by allowance: X Yes [ No
Reduction: See trip generation table

Internal allowance: [ Yes X No
Reduction: % trips

Software Methodology

X Synchro [ HCS (v.2000/+) [ aaSIDRA [ corsiM [ other

Traffic Signal Proposed
or Affected

(Analysis software to be used,
progression speed, cycle
length)

No additional signals are proposed.

Synchro version 7 software will be used for intersection analysis.

Improvement(s)
Assumed or to be
Considered

No roadway improvements are assumed in the study area.

Background Traffic
Studies Considered

No pipeline developments are assumed, a regional growth of 1.0 will be applied to all turning
movements at the intersection of Maple Avenue & Nutley Street and all thru movements at other
intersections along Maple Avenue.

Plan Submission

] Master Development Plan (MDP) X Generalized Development Plan (GDP)
[ Preliminary/Sketch Plan

Additional Issues to be
addressed

X Queuing analysis [ Actuation/Coordination [ Weaving analysis
[ Merge analysis X Bike/Ped Accommodations X Intersection(s)

] TDM Measures [ Other

NOTES on ASSUMPTIONS:

e The proposed does not trigger VDOT 870 trip thresholds of 5,000 total daily trips, as shown in

Table 1,

e The study will include a discussion regarding the directions of approach for the site trips
justification of the reductions assumed and on site traffic circulation and queueing.

e The study will include an assessment of the on-site loading.
e The study will include adjustments to existing traffic currently using the service drive adjacent to

the car wash not associated with the car wash as these movements will be restricted in the future.

e Field measured PHF’s will be used if between 0.85 and 0.92. Iflower, a 0.85 PHF will be used and

future conditions will include 0.92 PHF consistent with VDOT’s methodology.




Flagship Carwash — Chick-Fil-A
Scope Form Signature Page
Town of Vienna, Virginia

APPLICANT OR CONSULTANT
Wells + Associates, Inc.

Fev e, o

Signature

December 18, 2014

Date

LOCAL GOVERNMENT REPRESENTATIVE

Signature

Date
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APPENDIX C

Appendix C - Existing Capacity Analyses

Transportation Consultants






Queues

1: Maple Avenue & Nutley Street 4/3/2016
R U
Lane Group Flow (vph) 78 326 1 183 319 14 1374 191 553
vic Ratio 02 089 073 073 056 003 088 087 030
Control Delay 648 990 945 936 168 211 553 903 269
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 648 990 945 936 168 211 553 903 269
Queue Length 50th (ft) 82 395 226 234 72 8 836 188 212
Queue Length 95th (ft) 137 #556 289 297 138 21 #972  #346 287
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 250 215 60 285
Base Capacity (vph) 372 389 327 340 574 556 1568 225 1868
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 021 084 054 054 056 003 08 08 030
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Flagship Carwash & Restaurant 4/3/2016 Existing AM Conditions Synchro 9 Report
Wells + Associates Page 1
HCM Unsignalized Intersection Capacity Analysis
2: Maple Avenue & Service Drive 4/3/2016
" B
Lane Configurations [ 4
Traffic Volume (veh/h) 0 16 1142 0 0 677
Future Volume (Veh/h) 0 16 1142 0 0 677
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 08 085 092 092 092 092
Hourly flow rate (vph) 0 19 1241 0 0 736
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) 356
pX, platoon unblocked 0.92
VC, conflicting volume 1612 624 1244
VC1, stage 1 conf vol 1244
VC2, stage 2 conf vol 368
VCu, unblocked vol 1484 624 1244
1C, single (s) 6.8 6.9 4.1
1C, 2 stage (s) 58
tF (s) 35 33 22
PO queue free % 100 96 100
cM capacity (veh/h) 196 428 554
Volume Total 19 827 414 368 368
Volume Left 0 0 0 0 0
Volume Right 19 0 0 0 0
cSH 428 1700 1700 1700 1700
Volume to Capacity 004 049 024 022 022
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 138 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 138 0.0 0.0
Approach LOS B
Average Delay 0.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min)
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HCM Signalized Intersection Capacity Analysis

1: Maple Avenue & Nutley Street 4/3/2016
S T 2 N N B S S 4

Lane Configurations % [ b 4 I LI S 41»

Traffic Volume (vph) 72 283 17 188 118 271 12 1059 109 176 472 37

Future Volume (vph) 72 283 17 188 118 271 12 1059 109 176 472 37

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 50 5.0 5.0 5.0 50

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

Flpb, pedibikes 100 1.00 100 100 100 100 1.00 100 1.00

Frt 100 099 100 100 08 100 099 100 099

Fit Protected 095  1.00 095 099 100 095 100 095  1.00

Satd. Flow (prot) 1770 1846 1681 1749 1565 1762 3477 1770 3489

Fit Permitted 095  1.00 095 099 100 045 100 004 100

Satd. Flow (perm 1770 1846 1681 1749 1565 825 3477 82 3489

Peak-hour factor, PHF 092 092 092 08 08 08 08 08 08 092 092 092

Adj. Flow (vph) 78 308 18 221 139 319 14 1246 128 191 513 40

RTOR Reduction (vph) 0 1 0 0 0 185 0 4 0 0 2 0

Lane Group Flow (vph) 78 325 0 177 183 134 14 1370 0 191 551 0

Confl. Peds. (#/hr) 2 1 1 2 6 3 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) 367 367 254 254 428 875 835 1079 969

Effective Green, g (s) 317 317 2714 2714 468 915 855 1099 989

Actuated g/C Ratio 020 020 014 014 025 048 045 058 052

Clearance Time (s) 7.0 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) 351 366 242 252 426 426 1564 219 1816

vis Ratio Prot 0.04 ¢0.18 c011 010 003 000 039 c0.09 0.6

Vis Ratio Perm 005 001 c0.41

vlc Ratio 022 089 073 073 032 003 088 087 030

Uniform Delay, d1 639 741 778 777 585 257 474 636 259

Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00

Incremental Delay, d2 03 220 108 100 04 0.0 72 294 04

Delay (s) 642 961 886 877 589 258 546 929 264

Level of Service = F F F E (o} D F (o}

Approach Delay (s) 90.0 744 54.4 435

Approach LOS F E D D

HCM 2000 Control Delay 60.5 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

3: Maple Avenue & Service Drive 4/3/2016

NN

Lane Configurations [ 4

Traffic Volume (veh/h) 0 45 1096 0 0 677

Future Volume (Veh/h) 0 45 1096 0 0 677

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 08 085 092 092 092 092

Hourly flow rate (vph) 0 53 1191 0 0 736

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 0.92

VC, conflicting volume 1562 598 1194

VC1, stage 1 conf vol 1194

VC2, stage 2 conf vol 368

VCu, unblocked vol 1431 598 1194

tC, single (s) 6.8 6.9 4.1

1C, 2 stage (s) 58

tF (s) 35 33 22

pO queue free % 100 88 100

cM capacity (veh/h) 208 444 579

Volume Total 53 794 397 368 368

Volume Left 0 0 0 0 0

Volume Right 53 0 0 0 0

cSH 444 1700 1700 1700 1700

Volume to Capacity 012 047 023 022 022

Queue Length 95th (ft) 10 0 0 0 0

Control Delay (s) 142 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 142 0.0 0.0

Approach LOS B

Average Delay 04

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min)
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HCM Unsignalized Intersection Capacity Analysis

4: Maple Avenue & James Madison Drive/Service Drive 4/3/2016
S T 2 N N B S S 4

Lane Configurations o I 4 I LI S N A

Traffic Volume (veh/h) 37 1 47 6 5 6 99 1059 28 44 465 107

Future Volume (Veh/h) 37 1 47 6 5 6 99 1059 28 44 465 107

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 08 08 08 08 08 08 092 092 092 08 08 085

Hourly flow rate (vph) 44 1 55 7 6 7 108 1151 30 52 547 126

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 1

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 634

pX, platoon unblocked 093 093 093 093 093 0.93

VC, conflicting volume 1542 2137 362 1794 2185 604 696 1184

VC1, stage 1 conf vol 737 737 1385 1385

VC2, stage 2 conf vol 804 1400 408 800

VCu, unblocked vol 1425 2068 152 1697 2120 604 512 1184

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 % 73 99 93 94 95 98 89 91

M capacity (veh/h) 164 103 78 108 118 437 953 584

Volume Total 100 20 108 767 414 52 365 308

Volume Left 44 7 108 0 0 52 0 0

Volume Right 55 7 0 0 30 0 0 126

cSH 360 173 953 1700 1700 584 1700 1700

Volume to Capacity 028 012 011 045 024 009 021 018

Queue Length 95th (ft) 28 10 10 0 0 7 0 0

Control Delay (s) 214 314 9.3 0.0 0.0 118 0.0 0.0

Lane LOS [0} D A B

Approach Delay (s) 214 314 08 08

Approach LOS (0} D

Average Delay 21

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

6: James Madison Drive & Windover Avenue 4132016
A L AN S

Movemet ___ EBL EBT WET WeR seL seR

Lane Configurations 4 P W

Traffic Volume (veh/h) 13 38 234 79 35 102

Future Volume (Veh/h) 113 38 234 79 35 102

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 08 08 08 08 08 085

Hourly flow rate (vph) 133 45 275 93 41 120

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 447 712 400
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 447 12 400
1C, single (s) 4.2 6.4 6.2
1C, 2 stage (s)

tF (s) 23 35 33
PO queue free % 87 87 80
cM capacity (veh/h) 992 323 603
Volume Total 178 368 161

Volume Left 133 0 41

Volume Right 0 93 120

cSH 992 1700 494

Volume to Capacity 013 022 033

Queue Length 95th (ft) 12 0 35

Control Delay (s) 12 00 158

Lane LOS A Cc

Approach Delay (s) 72 00 158

Approach LOS C

Average Delay 5.4

Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Windover Avenue & Nutley Street 4/3/2016
N Y

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 20 225 39 21 124 9 29 52 106 38 75 24

Future Volume (vph) 20 225 39 21 124 9 29 52 106 38 75 24

Peak Hour Factor 08 08 08 08 08 08 08 08 08 08 085 085

Hourly flow rate (vph) 24 265 46 25 146 1 34 61 125 45 88 28

Volume Total (vph) 3% 182 220 161

Volume Left (vph) 24 25 34 45

Volume Right (vph) 4% 11 15 28

Hadj (s) 000 004 -018 -001

Departure Headway (s) 53 56 55 57

Degree Utilization, x 049 028 033 026

Capacity (veh/h) 639 587 59 561

Control Delay (s) 134 108 112 107

Approach Delay (s) 134 108 112 107

Approach LOS B B B B

Delay 118

Level of Service B

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 AWSC

5: Windover Avenue & Nutley Street 4412016

Intersection Delay, siveh
Intersection LOS

Traffic Vol, veh/h
Future Vol, veh/h
Peak Hour Factor
Heavy Vehicles, %
Mvmt Flow
Number of Lanes

52 106
52 106
085 085
4 10
61 125

1 0

Opposing Approach WB EB SB
Opposing Lanes 1 1 1
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 1 1 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 1 1 1
HCM Control Delay 132 10.7 111
HCM LOS B B B
Vol Left, % 16% %  14%  28%

Vol Thry, % 28% 79%  81%  55%

Vol Right, % 57%  14% 6%  18%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 187 284 154 137

LT Vol 29 20 21 38

Through Vol 52 225 124 75

RT Vol 106 39 9 24

Lane Flow Rate 220 334 181 161

Geometry Grp 1 1 1 1

Degree of Util (X) 0329 048 0278 0.253

Departure Headway (Hd) 539 5232 5528 5.662

Convergence, Y/N Yes Yes Yes Yes

Cap 664 688 649 632

Service Time 3439 3273 3577 3715

HCM Lane V/C Ratio 0331 0485 0279 0.255

HCM Control Delay 111 132 107 106

HCM Lane LOS B B B B

HCM 95th-tile Q 14 27 11 1
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HCM 2010 AWSC

5: Windover Avenue & Nutley Street 4/4/2016

Intersection Delay, siveh

Intersection LOS

Movement __ sev seL ser s’ 00
Traffic Vol, veh/h 0 38 75 24

Future Vol, veh/h 0 38 75 24

Peak Hour Factor 092 08 08 085

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 45 88 28

Number of Lanes 0 0 1 0

Opposing Approach NB
Opposing Lanes 1
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 106
HCM LOS B
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HCM Signalized Intersection Capacity Analysis

1: Maple Avenue & Nutley Street Existing pm Conditions
S T 2 N N B S S 4

Lane Configurations % [ b 4 I LI S N A

Traffic Volume (vph) 69 266 37 326 200 364 40 581 167 245 1070 39

Future Volume (vph) 69 266 37 326 200 364 40 581 167 245 1070 39

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 50

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

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

Flpb, pedibikes 100 1.00 100 100 100 100 1.00 100 1.00

Frt 100 098 100 100 08 100 097 100 099

Fit Protected 095  1.00 095 099 100 095 100 095  1.00

Satd. Flow (prot) 1770 1821 1681 1747 1558 1770 3364 1770 3510

Fit Permitted 095  1.00 095 099 100 009 100 019 100

Satd. Flow (perm 1770 1821 1681 1747 1558 174 3364 353 3510

Peak-hour factor, PHF 092 092 092 08 08 08 091 091 091 08 08 088

Adj. Flow (vph) 75 289 40 379 233 423 44 638 184 278 1216 44

RTOR Reduction (vph) 0 2 0 0 0 221 0 14 0 0 1 0

Lane Group Flow (vph) 75 327 0 299 313 202 44 808 0 278 1259 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 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) 360 360 343 343 520 806 740 987 8.1

Effective Green, g (s) 380 380 363 363 560 846 760 1007 871

Actuated g/C Ratio 020 020 019 019 029 045 040 053 046

Clearance Time (s) 70 70 70 70 70 70 70 70 70

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

Lane Grp Cap (vph) 354 364 321 333 500 149 1345 334 1609

vis Ratio Prot 0.04 ¢0.18 018 ¢0.18 004 001 024 c0.09 036

Vis Ratio Perm 009 012 €0.35

vlc Ratio 021 090 093 094 040 030 060 083 078

Uniform Delay, d1 635 741 756 758 536 357 450 310 434

Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00

Incremental Delay, d2 03 236 328 35 05 11 20 16.1 39

Delay (s) 638 977 1084 1093 542 368 470 470 473

Level of Service = F F F D D D D D

Approach Delay (s) 91.4 86.5 46.5 473

Approach LOS F E D D

HCM 2000 Control Delay 62.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant 4/3/2016 Existing pm Conditions Synchro 9 Report
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Queues
1: Maple Avenue & Nutley Street Existing pm Conditions
R U
Lane Group Flow (vph) 75 329 299 313 423 44 822 278 1260
vic Ratio 021 090 093 094 062 028 061 08 077
Control Delay 645 1000 1096 1101 172 278 467 477 478
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 645 1000 1096 1101 172 278 467 477 478
Queue Length 50th (ft) 78 398 390 409 108 27 428 197 723
Queue Length 95th (ft) 132 #566  #545  #565 197 51 503  #281 806
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285
Base Capacity (vph) 372 385 327 340 683 255 1358 336 1635
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 020 08 091 092 062 017 061 08 077
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Unsignalized Intersection Capacity Analysis
2: Maple Avenue & Service Drive Existing pm Conditions
" B
Lane Configurations [ 4
Traffic Volume (veh/h) 0 20 780 8 0 1433
Future Volume (Veh/h) 0 20 780 8 0 1433
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 08 085 092 092 092 092
Hourly flow rate (vph) 0 24 848 9 0 1558
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 0.70
VC, conflicting volume 1642 440 868
VC1, stage 1 conf vol 864
VC2, stage 2 conf vol 79
VCu, unblocked vol 1054 440 868
tC, single (s) 6.8 6.9 4.1
1C, 2 stage (s) 58
tF (s) 35 33 22
pO queue free % 100 96 100
cM capacity (veh/h) 282 560 765
Volume Total 24 565 292 79 79
Volume Left 0 0 0 0 0
Volume Right 24 0 9 0 0
cSH 560 1700 1700 1700 1700
Volume to Capacity 004 033 017 046 046
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 17 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 117 0.0 0.0
Approach LOS B
Average Delay 0.1
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min)
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HCM Unsignalized Intersection Capacity Analysis
3: Maple Avenue & Service Drive Existing pm Conditions

NI

Lane Configurations [ 4
Traffic Volume (veh/h) 0 44 788 0 0 1433
Future Volume (Veh/h) 0 44 788 0 0 1433
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 08 085 092 092 092 092
Hourly flow rate (vph) 0 52 857 0 0 1558
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 0.70

VC, conflicting volume 1647 440 868

VC1, stage 1 conf vol 868

VC2, stage 2 conf vol 779

VCu, unblocked vol 1061 440 868

tC, single (s) 6.8 6.9 41

1C, 2 stage (s) 58

tF (s) 35 33 22

pO queue free % 100 91 100

cM capacity (veh/h) 281 560 765

Volume Total 52 571 286 779 79

Volume Left 0 0 0 0 0

Volume Right 52 0 0 0 0

cSH 560 1700 1700 1700 1700

Volume to Capacity 009 034 017 046 046

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

Control Delay (s) 121 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 121 0.0 0.0

Approach LOS B

Average Delay 03

Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min)
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HCM Unsignalized Intersection Capacity Analysis

5: Windover Avenue & Nutley Street Existing pm Conditions
N Y

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 5 240 41 16 247 24 40 29 48 61 108 31

Future Volume (vph) 5 240 41 16 247 24 40 29 48 61 108 31

Peak Hour Factor 09 09 0% 08 08 08 08 08 08 08 085 085

Hourly flow rate (vph) 6 267 46 18 281 27 47 34 56 72 127 36

Volume Total (vph) 319 326 137 23

Volume Left (vph) 6 18 47 72

Volume Right (vph) 4% 21 56 3

Hadj (s) 005 000 -0.14 000

Departure Headway (s) 56 56 61 60

Degree Utilization, x 049 051 023 039

Capacity (veh/h) 602 601 501 539

Control Delay (s) 139 143 109 128

Approach Delay (s) 139 143 109 128

Approach LOS B B B B

Delay 134

Level of Service B

Intersection Capacity Utilization 43.8% ICU Level of Service A

Analysis Period (min) 15

Flagship Carwash & Restaurant 4/3/2016 Existing pm Conditions Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
4: Maple Avenue & James Madison Drive/Service Drive

Existing pm Conditions

S T 2 N N B S S 4
Lane Configurations o I 4 I LI S N A
Traffic Volume (veh/h) 22 1 90 8 7 9 90 710 38 41 1153 112
Future Volume (Veh/h) 22 1 90 8 7 9 90 710 38 41 1153 112
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 08 08 08 08 08 08 08 08 08 092 092 092
Hourly flow rate (vph) 26 1 106 9 8 11 106 835 45 45 1253 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 1
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 634
pX, platoon unblocked 071 071 071 071 071 0.71
VC, conflicting volume 2076 2528 718 1842 2566 451 1405 882
VC1, stage 1 conf vol 1434 1434 1072 1072
VC2, stage 2 conf vol 642 1094 771 1495
VCu, unblocked vol 1699 2335 0 1369 2389 451 753 882
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 % 80 99 86 94 91 98 82 94
M capacity (veh/h) 129 109 750 144 85 551 590 761
Volume Total 133 28 106 557 323 45 835 540
Volume Left 26 £ 106 0 0 45 0 0
Volume Right 106 11 0 0 45 0 0 122
cSH 631 191 590 1700 1700 761 1700 1700
Volume to Capacity 021 015 018 033 019 006 049 032
Queue Length 95th (ft) 20 13 16 0 0 5 0 0
Control Delay (s) 166 296 124 0.0 00 100 0.0 0.0
Lane LOS [0} D B B
Approach Delay (s) 166 296 13 03
Approach LOS (o) D
Average Delay 19
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
6: James Madison Drive & Windover Avenue Existing pm Conditions

A L AN S

Lane Configurations 4 1 W

Traffic Volume (veh/h) 46 19 101 102 102 62
Future Volume (Veh/h) 46 19 101 102 102 62
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 08 085 08 08 091 091
Hourly flow rate (vph) 54 22 119 120 112 68
Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 241 311 181
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 241 311 181
tC, single (s) 4.1 6.4 6.2
1C, 2 stage (s)

tF (s) 22 35 33
pO queue free % 96 83 92
cM capacity (veh/h) 1323 653 860
Volume Total 76 239 180

Volume Left 54 0 112

Volume Right 0 120 68

cSH 1323 1700 718

Volume to Capacity 004 014 025

Queue Length 95th (ft) 3 0 25

Control Delay (s) 57 00 117

Lane LOS A B

Approach Delay (s) 57 00 117

Approach LOS B

Average Delay 5.1

Intersection Capacity Utilization 34.8% ICU Level of Service
Analysis Period (min) 15

Flagship Carwash & Restaurant 4/3/2016 Existing pm Conditions
Wells + Associates

Synchro 9 Report
Page 7

C-4



HCM 2010 AWSC
5: Windover Avenue & Nutley Street Existing pm Conditions

Intersection Delay, siveh 129

Intersection LOS B

Movement ___ EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 5 251 41 0 16 255 24 0 40 29 48
Future Vol, veh/h 0 5 251 41 0 16 255 24 0 40 29 48
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 5 213 45 0 17 21 26 0 43 32 52
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Opposing Approach WB EB SB
Opposing Lanes 1 1 1
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 1 1 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 1 1 1
HCM Control Delay 135 136 10.6
HCM LOS B B B
Vol Left, % 34% 2% 5%  30%

Vol Thry, % 25%  85%  86%  54%

Vol Right, % 41%  14% 8%  15%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 117 297 295 200

LT Vol 40 5 16 61

Through Vol 29 251 255 108

RT Vol 48 41 24 31

Lane Flow Rate 127 323 321 217

Geometry Grp 1 1 1 1

Degree of Uil (X) 021 0485 0485 0355

Departure Headway (Hd) 594 5409 545 5884

Convergence, Y/N Yes Yes Yes Yes

Cap 600 662 657 609

Service Time 4018 3468 351 3.952

HCM Lane V/C Ratio 0212 0488 0489 0.356

HCM Control Delay 106 135 136 122

HCM Lane LOS B B B B

HCM 95th-tile Q 08 27 27 16

Flagship Carwash & Restaurant 4/3/2016 Existing pm Conditions Synchro 9 Report
Wells + Associates Page 1
Queues

1: Maple Avenue & Nutley Street Existing Saturday Conditions

Y Y

Lane Group Flow (vph) 92 230 206 214 422 58 1127 285 1011
vic Ratio 031 075 092 092 071 02 076 088 056
Control Delay 565 724 1058 1054 270 160 400 594 274
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 565 724 1058 1054 270 160 400 594 274
Queue Length 50th (ft) 80 209 212 221 159 23 481 185 358
Queue Length 95th (ft) 132 297 #3685 #374 270 47 601  #364 468
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285

Base Capacity (vph) 354 366 224 232 501 461 1488 323 1805
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 026 063 092 092 071 013 076 08 056

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

Flagship Carwash & Restaurant 4/3/2016 Existing Saturday Conditions Synchro 9 Report
Wells + Associates Page 1

HCM 2010 AWSC
5: Windover Avenue & Nutley Street Existing pm Conditions

Intersection Delay, siveh

Intersection LOS

Movement __ sev seL ser sk 0
Traffic Vol, veh/h 0 61 108 31

Future Vol, veh/h 0 61 108 31

Peak Hour Factor 092 092 092 092

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 66 17 34

Number of Lanes 0 0 1 0

Opposing Approach NB
Opposing Lanes 1
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 122
HCM LOS B

Flagship Carwash & Restaurant 4/3/2016 Existing pm Conditions Synchro 9 Report
Wells + Associates Page 2

HCM Signalized Intersection Capacity Analysis

1: Maple Avenue & Nutley Street Existing Saturday Conditions
S T 2 N N B S S 4

Lane Configurations % [ b 4 I LI S N A

Traffic Volume (vph) 85 169 42 235 135 3711 53 846 190 262 858 72

Future Volume (vph) 85 169 42 235 135 371 53 846 190 262 858 72

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  1.00 100 100 099 100 099 100 099

Flpb, pedibikes 100 1.00 100 100 100 100 100 100 1.00

Frt 100 097 100 100 08 100 097 100 099

Fit Protected 095  1.00 095 099 100 095 100 095  1.00

Satd. Flow (prot) 1770 1798 1681 1745 1564 1766 3413 1770 3476

Fit Permitted 095  1.00 095 099 100 022 100 010  1.00

Satd. Flow (perm 1770 1798 1681 1745 1564 410 3413 189 3476

Peak-hour factor, PHF 092 092 092 08 08 08 092 092 092 092 092 092

Adj. Flow (vph) 92 184 46 267 153 422 58 920 207 285 933 78

RTOR Reduction (vph) 0 7 0 0 0 175 0 12 0 0 3 0

Lane Group Flow (vph) 92 223 0 206 214 247 58 1115 0 285 1008 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) 231 231 180 180 360 694 629 879 744

Effective Green, g (s) 251 251 200 200 400 734 649 899 764

Actuated g/C Ratio 017 017 013 013 027 049 043 060 051

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 30

Lane Grp Cap (vph) 296 300 224 232 469 217 1476 324 1770

vis Ratio Prot 005 c0.12 012 c¢012 007 001 033 c0.12 029

Vis Ratio Perm 009 009 c0.41

vlc Ratio 031 074 092 092 053 021 076 088 057

Uniform Delay, d1 549 594 642 642 469 210 359 379 254

Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00

Incremental Delay, d2 0.6 96 383 383 11 0.4 36 227 13

Delay (s) 555  69.0 1025 1026 480 214 395 606 2638

Level of Service = = F F D o} D E] C

Approach Delay (s) 65.1 752 386 342

Approach LOS E E D (o}

HCM 2000 Control Delay 478 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

2: Maple Avenue & Service Drive

Existing Saturday Conditions

PN
Lane Configurations Id
Traffic Volume (veh/h) 0 43
Future Volume (Veh/h) 0 43
Sign Control Stop
Grade 0%
Peak Hour Factor 092 092
Hourly flow rate (vph) 0 47
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 0.80
VC, conflicting volume 1696 546
VC1, stage 1 conf vol 1079
VC2, stage 2 conf vol 617
VCu, unblocked vol 1376 546
tC, single (s) 6.8 6.9
1C, 2 stage (s) 58
tF (s) 35 33
pO queue free % 100 90
cM capacity (veh/h) 228 480
Volume Total 47 711
Volume Left 0 0
Volume Right 47 0
cSH 480 1700
Volume to Capacity 010 042
Queue Length 95th (ft) 8 0
Control Delay (s) 133 0.0
Lane LOS B
Approach Delay (s) 133 0.0
Approach LOS B
Average Delay
Intersection Capacity Utilization

Analysis Period (min)

i 4
982 1 0 1135
982 11 0 1135
Free Free
0% 0%
092 092 092 092
1067 12 0 1234
Raised Raised
1 1
356

1085

1085

41

22

100

635

368 617 617

0 0 0

12 0 0

1700 1700 1700

022 036 036

0 0 0

0.0 0.0 0.0

0.0
03
37.5% ICU Level of Service
15

HCM Unsignalized Intersection Capacity Analysis

3: Maple Avenue & Service Drive

Existing Saturday Conditions

Flagship Carwash & Restaurant 4/3/2016 Existing Saturday Conditions

Wells + Associates

HCM Unsignalized Intersection Capacity Analysis
4: Maple Avenue & James Madison Drive/Service Drive

Synchro 9 Report

Page 3

Existing Saturday Conditions

S T 2 N N B S S 4
Lane Configurations o I 4 I LI S N A
Traffic Volume (veh/h) 22 1 43 18 1 12 73 982 23 138 876 21
Future Volume (Veh/h) 22 1 43 18 1 12 73 982 23 138 876 21
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 08 08 08 08 08 08 092 092 092 089 089 089
Hourly flow rate (vph) 26 1 51 21 1 14 79 1067 25 155 984 24
Pedestrians 13 5] 9
Lane Width (ft) 120 120 120
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 0 1
Right turn flare (veh) 1 1
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 634
pX, platoon unblocked 083 083 083 08 083 0.83
VC, conflicting volume 2020 2574 517 2070 2574 560 1021 1097
VC1, stage 1 conf vol 1319 1319 1242 1242
VC2, stage 2 conf vol 701 1255 828 1331
VCu, unblocked vol 1818 2486 6 1879 2486 560 614 1097
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 % 72 98 94 80 99 97 90 75
M capacity (veh/h) 93 48 882 106 78 466 789 629
Volume Total 78 36 9 711 381 155 656 352
Volume Left 26 21 9 0 0 155 0 0
Volume Right 51 14 0 0 25 0 0 24
cSH 265 171 789 1700 1700 629 1700 1700
Volume to Capacity 029 021 010 042 022 025 039 021
Queue Length 95th (ft) 30 19 8 0 0 24 0 0
Control Delay (s) 269 347 101 0.0 00 126 0.0 0.0
Lane LOS D D B B
Approach Delay (s) 269 347 07 17
Approach LOS D D
Average Delay 25
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
Flagship Carwash & Restaurant 4/3/2016 Existing Saturday Conditions Synchro 9 Report
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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

111

111
483
0.23
22
147

147

A

[y
102
102

0.92
111

540
540
6.9
33

483

4 4
982 2 0 1135
982 2 0 1135
Free Free
0% 0%
092 092 092 092
1067 2 0 1234
Raised Raised
1 1
447

1075

1075

41

22

100

641

358 617 617

0 0 0

2 0 0

1700 1700 1700

021 036 036

0 0 0

0.0 0.0 0.0

0.0
07
40.2% ICU Level of Service
15

Flagship Carwash & Restaurant 4/3/2016 Existing Saturday Conditions

Wells + Associates
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APPENDIX D

Appendix D - Background Capacity Analyses

Transportation Consultants






Queues

1: Maple Avenue & Nutley Street

Future AM Conditions without Development

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.
Queue shown is maximum after two cycles.

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

A

80
0.26
52.8

0.0
52.8
64
116

0
0.26

—

337
1.04
1154
0.0
1154
~335
#535
441

oA
169 175 303 13
074 074 059 003
773 764 192 169
0.0 0.0 0.0 0.0
773 764 192 169
154 161 75 6
238 246 168 17

449

215 60
264 214 539 393
0 0 0 0
0 0 0 0
0 0 0 0
064 064 056 003

tos

1308
0.96
57.0

0.0
57.0
608
#7170
276

1369
0
0
0
0.96

197
0.88
70.5

0.0
70.5

129

#294

285
224
0

0

0
0.88

569

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development
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HCM Unsignalized Intersection Capacity Analysis

2: Maple Avenue & Service Drive

Synchro 9 Report
Page 1

Future AM Conditions without Development

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)

-

187

17
0
17
415
0.04
3

140
B

14.0
B

A

16

0.92
17

T

4
un
1177
Free

0.92
1279

Raised
1

426

1700
025

0.0

01
42.5%

+4
0 0 698
0 0 698
Free
0%
092 092 092
0 0 759
Raised
1
356
1282
1282
41
22
100
536
380 380
0 0
0 0
1700 1700
022 022
0 0
0.0 0.0
0.0

ICU Level of Service

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development

Wells + Associates
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HCM Signalized Intersection Capacity Analysis

1: Maple Avenue & Nutley Street

Future AM Conditions without Development

S T 2 N N B S S 4
Lane Configurations % [ b 4 I LI S 41»
Traffic Volume (vph) 74 292 18 194 122 279 12 1091 112 181 486 38
Future Volume (vph) 74 292 18 194 122 279 12 1091 112 181 486 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 08 100 099 100 099
Fit Protected 095  1.00 095 099 100 095 100 095  1.00
Satd. Flow (prot) 1770 1844 1681 1749 1566 1764 3478 1770 3490
Fit Permitted 095  1.00 095 099 100 044 100 006 100
Satd. Flow (perm 1770 1844 1681 1749 1566 814 3478 120 3490
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 80 317 20 211 133 303 13 1186 122 197 528 41
RTOR Reduction (vph) 0 2 0 0 0 150 0 5 0 0 4 0
Lane Group Flow (vph) 80 335 0 169 175 153 13 1303 0 197 565 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) 245 245 190 190 326 573 549 755  66.1
Effective Green, g (s) 245 245 190 190 326 573 549 755  66.1
Actuated g/C Ratio 018 018 014 014 023 041 039 054 047
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) 309 32 228 237 442 349 1363 225 1647
vis Ratio Prot 005 ¢0.18 €010 010 003 000 c0.37 c0.09 0.6
Vis Ratio Perm 006 001 0.39
vlc Ratio 026 1.04 074 074 035 004 09 088 034
Uniform Delay, d1 499 578 581 581 448 246 414 419 233
Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00
Incremental Delay, d2 04 614 122 114 05 00 159 293 06
Delay (s) 504 1191 703 695 453 247 572 712 238
Level of Service D F ] = D (o = = C
Approach Delay (s) 1059 584 56.9 36.0
Approach LOS F E E D
HCM 2000 Control Delay 58.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 280
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development
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HCM Unsignalized Intersection Capacity Analysis

3: Maple Avenue & Service Drive

Synchro 9 Report

Page 2

Future AM Conditions without Development

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

199

49
0
49
431
0.11
10
144
B
144
B

A

r
4
45

0.92

618
618
6.9
33

431

T

+
1131
1131
Free

0%

0.92

1229

Raised
1

410

1700
0.24

0.0

03
41.3%

+4
0 0 698
0 0 698
Free
0%
092 092 092
0 0 759
Raised
1
447
1232
1232
41
22
100
560
380 380
0 0
0 0
1700 1700
022 022
0 0
0.0 0.0
0.0

ICU Level of Service

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development

Wells + Associates
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HCM Unsignalized Intersection Capacity Analysis

4: Maple Avenue & James Madison Drive/Service Drive Future AM Conditions without Development

S T 2 N N B S S 4
Lane Configurations o I 4 I LI S N A
Traffic Volume (veh/h) 37 1 47 6 5 6 149 1091 28 44 479 159
Future Volume (Veh/h) 37 1 47 6 5 6 149 1091 28 44 479 159
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) 40 1 51 7 5 7 162 1186 30 48 521 173
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 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 1656 2270 373 1914 2341 621 7 1219
VC1, stage 1 conf vol 726 726 1528 1528
VC2, stage 2 conf vol 930 1543 386 813
VCu, unblocked vol 1535 2204 137 1816 2282 621 512 1219
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 % 70 99 94 92 95 98 83 92
M capacity (veh/h) 133 79 79% 84 94 426 945 566
Volume Total 92 19 162 791 425 48 347 347
Volume Left 40 7 162 0 0 48 0 0
Volume Right 51 7 0 0 30 0 0 173
cSH 269 140 945 1700 1700 566 1700 1700
Volume to Capacity 034 014 017 047 025 008 020 020
Queue Length 95th (ft) 37 11 15 0 0 7 0 0
Control Delay (s) 252 319 96 0.0 00 119 0.0 0.0
Lane LOS D E A B
Approach Delay (s) 252 379 11 08
Approach LOS D E
Average Delay 23
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development Synchro 9 Report
Wells + Associates Page 5

HCM Unsignalized Intersection Capacity Analysis

6: James Madison Drive & Windover Avenue Future AM Conditions without Development

A L AN S
Movemet ___ EBL EBT WET WeR seL seR
Lane Configurations 4 1 W
Traffic Volume (veh/h) 113 38 234 79 35 102
Future Volume (Veh/h) 113 38 234 79 35 102
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 123 41 254 86 38 111
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 419 663 376
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 419 663 376
1C, single (s) 4.2 6.4 6.2
1C, 2 stage (s)

tF (s) 23 35 33
PO queue free % 88 89 82
cM capacity (veh/h) 1017 350 622
Volume Total 164 340 149

Volume Left 123 0 38

Volume Right 0 86 111

cSH 1017 1700 519

Volume to Capacity 012 020 029

Queue Length 95th (ft) 10 0 29

Control Delay (s) 71 00 147

Lane LOS A B

Approach Delay (s) 71 00 147

Approach LOS B

Average Delay 5.1

Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development
Wells + Associates
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HCM Unsignalized Intersection Capacity Analysis
5: Windover Avenue & Nutley Street

Future AM Conditions without Development

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

Delay

Level of Service

Intersection Capacity Utilization
Analysis Period (min)

AN
&
Stop

20 287 3
20 287 3
092 092 092
2 258 42
32 173 204
2 23 3R
42 10 115
000 004 -017
5.2 54 53
046 026 030
654 605 609
126 104 106
126 104 106
B B B
11.2
B
38.1%
15

PN N N T
4 & &
Stop Stop Stop

21 129 9 29 52 106 38 75 24

21 129 9 29 52 106 38 75 24

092 092 092 092 092 092 092 092 092

23 140 10 32 57 115 41 82 26

149

41

26

-0.02

56

023

577

10.2

10.2

B

ICU Level of Service

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development
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HCM 2010 AWSC

5: Windover Avenue & Nutley Street

Synchro 9 Report
Page 6

Future AM Conditions without Development

Intersection Delay, siveh
Intersection LOS

Traffic Vol, veh/h
Future Vol, veh/h
Peak Hour Factor
Heavy Vehicles, %
Mvmt Flow
Number of Lanes

129 9 0 29 52 106
129 9 0 29 52 106
092 092 092 092 092 092
3 2 2 7 4 10
140 10 0 32 57 115
1 0 0 0 1 0

Opposing Approach WB EB SB
Opposing Lanes 1 1 1
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 1 1 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 1 1 1
HCM Control Delay 124 103 106
HCM LOS B B B
Vol Left, % 16% % 13%  28%

Vol Thry, % 28% 80%  81%  55%

Vol Right, % 51%  13% 6%  18%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 187 296 159 137

LT Vol 29 20 21 38

Through Vol 52 231 129 75

RT Vol 106 39 9 24

Lane Flow Rate 203 322 173 149

Geometry Grp 1 1 1 1

Degree of Util (X) 0298 0457 0259 0.229

Departure Headway (Hd) 5277 5113 539 5539

Convergence, Y/N Yes Yes Yes Yes

Cap 681 705 665 648

Service Time 3317 3146 3428 3581

HCM Lane V/C Ratio 0298 0457 026 023

HCM Control Delay 106 124 103 102

HCM Lane LOS B B B B

HCM 95th-tile Q 12 24 1 09

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development Synchro 9 Report
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HCM 2010 AWSC

5: Windover Avenue & Nutley Street Future AM Conditions without Development

Intersection Delay, siveh

Intersection LOS

Movement __ sev seL ser s’ 00
Traffic Vol, veh/h 0 38 75 24

Future Vol, veh/h 0 38 75 24

Peak Hour Factor 092 092 092 092

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 41 82 26

Number of Lanes 0 0 1 0

Opposing Approach NB
Opposing Lanes 1
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 102
HCM LOS B

Flagship Carwash & Restaurant 4/3/2016 Future AM Conditions without Development Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
1: Maple Avenue & Nutley Street

T TR 2 N N

Future PM Conditions without Development

L R

Lane Configurations % [ b 4 I LI S N A

Traffic Volume (vph) 7 274 38 336 206 375 41 599 172 252 1102 40
Future Volume (vph) 71 274 38 336 206 375 41 599 172 252 1102 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  1.00

Flpb, pedibikes 100 1.00 100 100 100 100 100 100 1.00

Frt 100 098 100 100 08 100 097 100 099

Fit Protected 095  1.00 095 099 100 095 100 095  1.00

Satd. Flow (prot) 1770 1822 1681 1747 1583 1770 3369 1770 3511

Fit Permitted 095  1.00 095 099 100 009 100 013 1.00

Satd. Flow (perm 1770 1822 1681 1747 1583 161 3369 238 3511
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 7 298 41 365 224 408 45 651 187 274 1198 43
RTOR Reduction (vph) 0 3 0 0 0 185 0 16 0 0 2 0
Lane Group Flow (vph) 7 336 0 288 301 223 45 822 0 274 1239 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) 311 311 302 302 575 552 504 77.7 659
Effective Green, g (s) 311 311 302 302 575 552 504 777 659
Actuated g/C Ratio 019 019 019 019 036 035 031 049 041
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) 304 354 317 329 568 103 1061 309 1446

vis Ratio Prot 0.04 ¢0.18 017 ¢017 014 001 024 c0.11  ¢0.35

Vis Ratio Perm 0.14 €0.32

vlc Ratio 022 095 091 091 039 044 077 089  0.86

Uniform Delay, d1 543 637 635 636 382 386 496 365 428
Progression Factor 100  1.00 100 100 100 100 1.00 100  1.00
Incremental Delay, d2 03 342 281 288 04 29 55 248 6.8

Delay (s) 546 979 917 924 387 416 552 613 495

Level of Service D F F F D D = E] D
Approach Delay (s) 89.9 70.2 545 516
Approach LOS F E D D

HCM 2000 Control Delay 613 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.93

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

Intersection Capacity Utilization 92.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Flagship Carwash & Restaurant Future PM Conditions without Development Synchro 9 Report
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Queues
1: Maple Avenue & Nutley Street Future PM Conditions without Development
R U
Lane Group Flow (vph) 7 339 288 301 408 45 838 274 1241
vic Ratio 022 095 091 091 054 039 078 089 084
Control Delay 563 985 949 948 137 344 546 621 486
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 563 985 949 948 137 344 546 621 486
Queue Length 50th (ft) 69 352 312 327 20 25 414 190 630
Queue Length 95th (ft) 121 #555  #490  #508 196 49 500 #354 732
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285
Base Capacity (vph) 346 360 325 338 755 116 1086 316 1487
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 022 094 089 089 054 039 077 087 083
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Flagship Carwash & Restaurant  Future PM Conditions without Development
Wells + Associates
HCM Unsignalized Intersection Capacity Analysis
2: Maple Avenue & Service Drive Future PM Conditions without Development
" B
Lane Configurations [ 4
Traffic Volume (veh/h) 0 20 804 8 0 1476
Future Volume (Veh/h) 0 20 804 8 0 1476
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 22 874 9 0 1604
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 0.68
VC, conflicting volume 1692 452 894
VC1, stage 1 conf vol 890
VC2, stage 2 conf vol 802
VCu, unblocked vol 1067 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 96 100
cM capacity (veh/h) 213 549 748
Volume Total 22 583 300 802 802
Volume Left 0 0 0 0 0
Volume Right 22 0 9 0 0
cSH 549 1700 1700 1700 1700
Volume to Capacity 004 034 018 047 047
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 118 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 118 0.0 0.0
Approach LOS B
Average Delay 0.1
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: Maple Avenue & Service Drive

NI

Future PM Conditions without Development

Lane Configurations [ 4
Traffic Volume (veh/h) 0 44 812 0 0 1476
Future Volume (Veh/h) 0 44 812 0 0 1476
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 48 883 0 0 1604
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 0.68

VC, conflicting volume 1696 452 894

VC1, stage 1 conf vol 894

VC2, stage 2 conf vol 802

VCu, unblocked vol 1072 452 894

tC, single (s) 6.8 6.9 41

1C, 2 stage (s) 58

tF (s) 35 33 22

pO queue free % 100 91 100

cM capacity (veh/h) 2711 549 748

Volume Total 48 589 294 802 802

Volume Left 0 0 0 0 0

Volume Right 48 0 0 0 0

cSH 549 1700 1700 1700 1700

Volume to Capacity 009 035 017 047 047

Queue Length 95th (ft) 7 0 0 0 0

Control Delay (s) 122 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 44.1% ICU Level of Service A
Analysis Period (min) 15

Flagship Carwash & Restaurant Future PM Conditions without Development Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
5: Windover Avenue & Nutley Street

N N Y

Future PM Conditions without Development

HCM Unsignalized Intersection Capacity Analysis
4: Maple Avenue & James Madison Drive/Service Drive Future PM Conditions without Development

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 5 251 41 16 255 24 40 29 48 61 108 31
Future Volume (vph) 5 251 41 16 255 24 40 29 48 61 108 31
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 5 213 45 7 2 26 43 32 52 66 17 34
Volume Total (vph) 323 30 121 27

Volume Left (vph) 5 17 43 66

Volume Right (vph) 45 2% 5 3%

Hadj (s) 005 000 -0.4 000

Departure Headway (s) 55 55 60 59

Degree Utilization, x 049 049 021 036

Capacity (veh/h) 619 615 510 544

Control Delay (s) 136 136 106 122

Approach Delay (s) 136 136 106 122

Approach LOS B B B B

Delay 129

Level of Service B

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

Flagship Carwash & Restaurant Future PM Conditions without Development Synchro 9 Report
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S T T 2 N B S 4

Lane Configurations o I 4 I LI S N A

Traffic Volume (veh/h) 22 1 90 8 7 9 90 732 38 41 1188 112
Future Volume (Veh/h) 22 1 90 8 7 9 90 732 38 41 1188 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) 24 1 98 9 8 10 98 796 41 45 1291 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 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 2079 2507 738 1800 2548 430 1443 839

VC1, stage 1 conf vol 1472 1472 1014 1014

VC2, stage 2 conf vol 607 1035 786 1533

VCu, unblocked vol 1663 2284 0 1259 2343 430 740 839

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 % 82 99 87 94 91 98 83 94

M capacity (veh/h) 132 114 728 157 88 569 579 790

Volume Total 123 27 98 531 306 45 861 552

Volume Left 24 ) 98 0 0 45 0 0

Volume Right 98 10 0 0 41 0 0 122

cSH 648 198 579 1700 1700 790 1700 1700

Volume to Capacity 019 014 017 031 018 006 051 032

Queue Length 95t