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APPENDIX A

Appendix A - Scoping Documents





PRE-SCOPE OF WORK MEETING FORM 
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: 
 Tele: 
 E-mail: 

Michael Pinkoske & Mike Workosky 
Wells + Associates, Inc. 
mrpinkoske@mjwells.com & mjworkosky@mjwells.com  
703.917.6620 

Developer/Owner Name: 
 Tele: 
 E-mail: 

Guy Paolozzi 
paolozzi@cox.net  
703-969-3413 

 
Project Information 

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

Project Location:       
(Attach regional and site 
specific location map) 

 
The subject site is generally located on the south side of Maple Avenue W 
(Route 123), west of Nutley Street (Route 243) and east of James Madison Drive 
in Vienna, Virginia as shown in Figure 1. 
 

Project Description: 
Including type of application 
(rezoning, subdivision, site 
plan), acreage, business square 
ft, number of dwelling units, 
access location, etc.  Attach 
additional sheet if necessary) 

 
As proposed the existing car wash would be razed and redeveloped with a car 
wash and fast food restaurant with a drive thru facility. Vehicular access to the 
site would remain via two (2) right-in right-out driveways along Maple Avenue 
W.  The existing service drive would be maintained and allow for left turns onto 
Maple Avenue W at James Madison Drive.  A copy of the proposed plan is 
attached.  
 

Locality/County: 
 
Vienna, Virginia 
 

Proposed Use: 
(Check all that apply; attach 
additional pages as necessary) 

 
Residential   
 

Commercial  X Mixed Use   Other   
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 Commercial Use:  
Fast Food Rest. w/Drive Thru ( LU Code 934) 
& Car Wash (See Table 1) 
 
It is noted that limited ITE data is available for 
car washes. As such, peak hour traffic counts 
collected on site will used for the analysis of 
future conditions. 
  

Commercial: 
Per ITE the following trip reductions are 
assumed for Fast Food Restaurant w/Drive 
Thru 
 
51% AM & 47% PM pass-by. 
28% AM 23% PM diverted link. 

 
 
 

 
Traffic Impact Analysis Assumptions 
 

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

Study Area Boundaries 
(Attach map) 

 
 

North:  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 
Comprehensive Plan 

Yes.   

Available Traffic Data 
(Historical, forecasts) 

 
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.  
 
For reference only, VDOT published average annual daily traffic AADT for Maple Avenue W & 
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) 
See Figure 1 

Road Name:  Maple Avenue W. N ___% S __% E 35% W 30% 

 Road Name:  Nutley Street N 10% S 25% E __% W __% 

Annual Vehicle Trip 
Growth Rate: 

A growth rate of (1.0) percent, 
compounded, for three (3) years is 
proposed for all movements at Maple 
Avenue & Nutley Street and thru 
movements on Maple Avenue W at other 
intersections. 

Peak 
Period for 
Study 
(circle all that 
apply) 

 AM PM SAT 
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Study Intersections 
and/or Road Segments 
(Attach additional sheets as 
necessary) 

1. Maple Ave W/James Madison Dr 
3. Maple Avenue/Nutley Street  
(traffic counts provided by the Town will be used for 
the weekday peak hours) 

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

Trip Adjustment 
Factors 

Internal allowance:   Yes   X No 
Reduction:  _______% trips 

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

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:  

• The proposed does not trigger VDOT 870 trip thresholds of 5,000 total daily trips, as shown in 
Table 1,   

• 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. 

• The study will include an assessment of the on-site loading. 
• 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.   
• Field measured PHF’s will be used if between 0.85 and 0.92.   If lower, a 0.85 PHF will be used and 

future conditions will include 0.92 PHF consistent with VDOT’s methodology.  
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Flagship Carwash – Chick-Fil-A  
Scope Form Signature Page 
Town of Vienna, Virginia  
 
 
APPLICANT OR CONSULTANT 
Wells + Associates, Inc. 
 
 
                      
                 
_________________________________________ 
Signature 
 
 
December 18, 2014 
_________________________________________ 
Date 
 
 
 
 
 
LOCAL GOVERNMENT REPRESENTATIVE 
 
 
 
________________________________________ 
Signature                                   
 
 
  
________________________________________ 
Date 
 

A-4



S
I
T

E
S

I
T

E

M

A

P

L

E

 

A

V

E

N

U

E

 

W

E

S

T

R

O

L

A

N

D

 

S

T

R

E

E

T

 

S

O

U

T

H

W

E

S

T

N

U

T

L

E

Y

 

S

T

R

E

E

T

J

A

M

E

S

 

M

A

D

I

S

O

N

 

D

R

I

V

E

3
0

%

3
5

%

1
0

%

2
5

%

2
A

2
B

1

3

N
O

R
T

H

O:\PROJECTS\6001-6500\6268 CHICK-FIL-A CAR WASH\GRAPHICS\6268 - GRAPHICS.DWG JCP

F
i
g

u
r
e

 
1

S
i
t
e

 
L

o
c
a

t
i
o

n
,
 
D

i
r
e

c
t
i
o

n
a

l
 
D

i
s
t
r
i
b

u
t
i
o

n
,
 
a

n
d

S
t
u

d
y
 
I
n

t
e

r
s
e

c
t
i
o

n
s

F
l
a

g
s
h

i
p

 
C

a
r
 
W

a
s
h

/
C

h
i
c
k
-
f
i
l
-
A

V
i
e

n
n

a
,
 
V

i
r
g

i
n

i
a

0
9
/
2
9
/
2
0
1
4

A-5



Ta
bl
e	
1

Fl
ag
sh
ip
	C
ar
	W
as
h	
&
	C
hi
ck
‐fi
l‐A

Si
te
	T
ri
p	
Ge
ne
ra
tio
n	
An
al
ys
is
	‐	
Pe
ak
	H
ou
r	o
f	A
dj
ac
en
t	S
tr
ee
t	
1

La
nd
	U
se

AM
	P
ea
k	
H
ou
r	
(2
)

PM
	P
ea
k	
H
ou
r

Av
er
ag
e

SA
T	
Pe
ak
	H
ou
r	(

3)
Av
er
ag
e

Sc
en
ar
io

Co
de

Am
ou
nt

Un
its

In
Ou
t

To
ta
l

In
Ou
t

To
ta
l

Da
ily
	T
ri
ps

In
Ou
t

To
ta
l

Da
ily
	T
ri
ps

Ca
r	W

as
h

Fa
st
‐fo
od
	R
es
ta
ur
an
t	w

ith
	D
ri
ve
‐th
ru

93
4

6,
90
0

SF
16
0

15
4

31
4

11
8

10
8

22
6

3,
42
4

20
8

20
0

40
8

4,
98
3

N
ot
e(
s)
:

1.
	T
ri
p	
ge
ne
ra
tio
n	
ba
se
d	
on
	th
e	
In
st
itu
te
	o
f	T
ra
ns
po
rt
at
io
n	
En
gi
ne
er
s'	
Tr
ip
	G
en
er
at
io
n,
	9
th
	E
di
tio
n	
ra
te
s/
eq
ua
tio
ns
	a
s	a
pp
ro
pr
ia
te
.

Pe
ak
	h
ou
r	d
at
a	
w
ill
	b
e	
ba
se
d	
on
	o
bs
er
ve
d	
tr
af
fic
	d
at
a

A-6



A-7



V

C

S

 

N

A

D

8

3

(

N

O

R

T

H

 

Z

O

N

E

)

C
O

N
S

T
R

U
C

T
I
O

N

N
O

T
 
A

P
P

R
O

V
E

D
 
F

O
R

DISCLAIMER
This drawing and/or file has been prepared by Bohler Engineering at the request of the Project Owner or his Representative and is being provided solely as a convenience to the recipient. Bohler Engineering makes no representation regarding the suitability for the intended use by the recipient. Further, Bohler Engineering makes no representation regarding fitness of the electronic file for any particular purpose, or suitability for use with any software or hardware. It is the recipient's obligation to understand the design intent and to use this digital data appropriately.
Due to the alterable nature of electronic documents, Bohler Engineering does not make any expressed or implied warranty for the accuracy or completeness of this information. The information, design and content of this file are proprietary and shall not be copied or used for any purpose without prior written authorization from Bohler Engineering.
Only current, signed and sealed plans shall be utilized for construction purposes.
Viewing the contents of this file shall serve as your acknowledgment of acceptance of the above terms and conditions. By opening this file or through the use of the information contained herein, the recipient agrees to indemnify and hold Bohler Engineering harmless from any loss, damage, liability or cost, including reasonable attorney's fees that Bohler Engineering defending such claims, arising from any use or reuse of this electronic document or information.
2008 Bohler Engineering.

R
E

V
IS

IO
N

S

R
E

V
D

A
T

E
C

O
M

M
E

N
T

B
Y

L
O

C
A

T
IO

N
 O

F
 S

IT
E

F
O

R

P
R

O
J
E

C
T

 
N

o
.
:

D
R

A
W

N
 
B

Y
:

C
H

E
C

K
E

D
 
B

Y
:

D
A

T
E

:

S
C

A
L

E
:

C
A

D
 
I
.
D

.
:

S
H

E
E

T
 
N

U
M

B
E

R
:

S
H

E
E

T
 
T

I
T

L
E

:

P
R

O
J
E

C
T

:

T
H

E
 
F

O
L
L
O

W
I
N

G
 
S

T
A

T
E

S
 
R

E
Q

U
I
R

E
 
N

O
T

I
F

I
C

A
T

I
O

N
 
B

Y

E
X

C
A

V
A

T
O

R
S

,
 
D

E
S

I
G

N
E

R
S

,
 
O

R
 
A

N
Y

 
P

E
R

S
O

N
 
P

R
E

P
A

R
I
N

G
 
T

O

D
I
S

T
U

R
B

 
T

H
E

 
E

A
R

T
H

'
S

 
S

U
R

F
A

C
E

 
A

N
Y

W
H

E
R

E
 
I
N

 
T

H
E

 
S

T
A

T
E

.

I
N

 
V

I
R

G
I
N

I
A

,
 
M

A
R

Y
L
A

N
D

,
 
T

H
E

 
D

I
S

T
R

I
C

T
 
O

F
 
C

O
L
U

M
B

I
A

,

N
O

R
T

H
 
C

A
R

O
L
I
N

A
 
A

N
D

 
D

E
L
A

W
A

R
E

 
C

A
L
L
 
-
 
8
1
1

(
W

V
 
 
1
-
8
0
0
-
2
4
5
-
4
8
4
8
)
 
(
P

A
 
 
1
-
8
0
0
-
2
4
2
-
1
7
7
6
)
 
(
D

C
 
 
1
-
8
0
0
-
2
5
7
-
7
7
7
7
)

(
V

A
 
1
-
8
0
0
-
5
5
2
-
7
0
0
1
)
 
(
M

D
 
 
1
-
8
0
0
-
2
5
7
-
7
7
7
7
)
 
(
D

E
 
 
1
-
8
0
0
-
2
8
2
-
8
5
5
5
)

S
0

9
6

5
1

2
0

1

N
T

G

D
B

L

1
2

/
1

2
/
1

4

1
"
=

2
0

'

C
A

0

C
O

N
C

E
P

T
 P

L
A

N

F
L

A
G

S
H

IP
C

A
R

W
A

S
H

M
A

P
L

E
 
A

V
E

N
U

E

T
O

W
N

 
O

F
 
V

I
E

N
N

A

F
L

O
O

R
 P

L
A

N
L

A
Y

O
U

T
12

/1
2/

14

1

2
2
6
3
6
 
D

A
V

I
S

 
D

R
I
V

E
,
 
S

U
I
T

E
 
2
5
0

S
T

E
R

L
I
N

G
,
 
V

I
R

G
I
N

I
A

 
2
0
1
6
4

P
h
o

n
e
:

(
7
0

3
)
 
7
0

9
-
9
5
0

0

F
a
x
:

(
7
0

3
)
 
7
0

9
-
9
5

0
1

V
A

@
B

o
h

l
e
r
E

n
g

.
c
o

m

SUSTAINABLE DESIGN
LANDSCAPE ARCHITECTURE

SITE CIVIL AND CONSULTING ENGINEERING
LAND SURVEYINGPROGRAM MANAGEMENT

PERMITTING SERVICESTRANSPORTATION SERVICES

BOSTON, MA

UPSTATE NEW YORK

NEW YORK METRO

LEHIGH VALLEY, PA

SOUTHEASTERN, PA

PHILADELPHIA/SOUTHERN NJ

SOUTHERN MARYLAND

BALTIMORE, MD

WASHINGTON, DC

CENTRAL VIRGINIA

CHARLOTTE, NC

RALEIGH, NC

NORTHERN VIRGINIA

WARREN, NJ 

TM

1
"
=

2
0

'

0
2

0
5

1
0

2
0

A-8

mikep
Rectangle

mikep
Line



APPENDIX B

Appendix B - Traffic Counts
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APPENDIX C

Appendix C - Existing Capacity Analyses
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Flagship Carwash & Restaurant  4/3/2016 Existing AM Conditions Synchro 9 Report
Wells + Associates Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 78 326 177 183 319 14 1374 191 553
v/c Ratio 0.22 0.89 0.73 0.73 0.56 0.03 0.88 0.87 0.30
Control Delay 64.8 99.0 94.5 93.6 16.8 21.1 55.3 90.3 26.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.8 99.0 94.5 93.6 16.8 21.1 55.3 90.3 26.9
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 v/c Ratio 0.21 0.84 0.54 0.54 0.56 0.03 0.88 0.85 0.30

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

4/3/2016

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

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1846 1681 1749 1565 1762 3477 1770 3489
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.45 1.00 0.04 1.00
Satd. Flow (perm) 1770 1846 1681 1749 1565 825 3477 82 3489
Peak-hour factor, PHF 0.92 0.92 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.92 0.92
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 pm+ov 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) 35.7 35.7 25.4 25.4 42.8 87.5 83.5 107.9 96.9
Effective Green, g (s) 37.7 37.7 27.4 27.4 46.8 91.5 85.5 109.9 98.9
Actuated g/C Ratio 0.20 0.20 0.14 0.14 0.25 0.48 0.45 0.58 0.52
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 351 366 242 252 426 426 1564 219 1816
v/s Ratio Prot 0.04 c0.18 c0.11 0.10 0.03 0.00 0.39 c0.09 0.16
v/s Ratio Perm 0.05 0.01 c0.41
v/c Ratio 0.22 0.89 0.73 0.73 0.32 0.03 0.88 0.87 0.30
Uniform Delay, d1 63.9 74.1 77.8 77.7 58.5 25.7 47.4 63.6 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 22.0 10.8 10.0 0.4 0.0 7.2 29.4 0.4
Delay (s) 64.2 96.1 88.6 87.7 58.9 25.8 54.6 92.9 26.4
Level of Service E F F F E C D F C
Approach Delay (s) 90.0 74.4 54.4 43.5
Approach LOS F E D D

Intersection Summary
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
c    Critical Lane Group

4/3/2016

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

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.85 0.85 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 19 1241 0 0 736
Pedestrians 3
Lane Width (ft) 12.0
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
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 196 428 554

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.04 0.49 0.24 0.22 0.22
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 13.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 13.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Wells + Associates Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.85 0.85 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 53 1191 0 0 736
Pedestrians 3
Lane Width (ft) 12.0
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
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 88 100
cM capacity (veh/h) 208 444 579

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.12 0.47 0.23 0.22 0.22
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 14.2 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.2 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.92 0.92 0.85 0.85 0.85
Hourly flow rate (vph) 44 1 55 7 6 7 108 1151 30 52 547 126
Pedestrians 23 3 3 10
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.93 0.93 0.93 0.93 0.93 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) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 73 99 93 94 95 98 89 91
cM capacity (veh/h) 164 103 786 108 118 437 953 584

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
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 0.28 0.12 0.11 0.45 0.24 0.09 0.21 0.18
Queue Length 95th (ft) 28 10 10 0 0 7 0 0
Control Delay (s) 21.4 31.4 9.3 0.0 0.0 11.8 0.0 0.0
Lane LOS C D A B
Approach Delay (s) 21.4 31.4 0.8 0.8
Approach LOS C D

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 24 265 46 25 146 11 34 61 125 45 88 28

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 335 182 220 161
Volume Left (vph) 24 25 34 45
Volume Right (vph) 46 11 125 28
Hadj (s) 0.00 0.04 -0.18 -0.01
Departure Headway (s) 5.3 5.6 5.5 5.7
Degree Utilization, x 0.49 0.28 0.33 0.26
Capacity (veh/h) 639 587 596 561
Control Delay (s) 13.4 10.8 11.2 10.7
Approach Delay (s) 13.4 10.8 11.2 10.7
Approach LOS B B B B

Intersection Summary
Delay 11.8
Level of Service B
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
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 0.85 0.85 0.85 0.85 0.85 0.85
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 447 712 400
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s)
tF (s) 2.3 3.5 3.3
p0 queue free % 87 87 80
cM capacity (veh/h) 992 323 603

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 178 368 161
Volume Left 133 0 41
Volume Right 0 93 120
cSH 992 1700 494
Volume to Capacity 0.13 0.22 0.33
Queue Length 95th (ft) 12 0 35
Control Delay (s) 7.2 0.0 15.8
Lane LOS A C
Approach Delay (s) 7.2 0.0 15.8
Approach LOS C

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 11.7
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 20 225 39 0 21 124 9 0 29 52 106
Future Vol, veh/h 0 20 225 39 0 21 124 9 0 29 52 106
Peak Hour Factor 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 3 10 2 2 3 2 2 7 4 10
Mvmt Flow 0 24 265 46 0 25 146 11 0 34 61 125
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 13.2 10.7 11.1
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 16% 7% 14% 28%
Vol Thru, % 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) 0.329 0.486 0.278 0.253
Departure Headway (Hd) 5.39 5.232 5.528 5.662
Convergence, Y/N Yes Yes Yes Yes
Cap 664 688 649 632
Service Time 3.439 3.273 3.577 3.715
HCM Lane V/C Ratio 0.331 0.485 0.279 0.255
HCM Control Delay 11.1 13.2 10.7 10.6
HCM Lane LOS B B B B
HCM 95th-tile Q 1.4 2.7 1.1 1
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 38 75 24
Future Vol, veh/h 0 38 75 24
Peak Hour Factor 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 45 88 28
Number of Lanes 0 0 1 0

Approach SB
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 10.6
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 75 329 299 313 423 44 822 278 1260
v/c Ratio 0.21 0.90 0.93 0.94 0.62 0.28 0.61 0.83 0.77
Control Delay 64.5 100.0 109.6 110.1 17.2 27.8 46.7 47.7 47.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 100.0 109.6 110.1 17.2 27.8 46.7 47.7 47.8
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 v/c Ratio 0.20 0.85 0.91 0.92 0.62 0.17 0.61 0.83 0.77

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1821 1681 1747 1558 1770 3364 1770 3510
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.09 1.00 0.19 1.00
Satd. Flow (perm) 1770 1821 1681 1747 1558 174 3364 353 3510
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.88 0.88 0.88
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 pm+ov 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) 36.0 36.0 34.3 34.3 52.0 80.6 74.0 98.7 85.1
Effective Green, g (s) 38.0 38.0 36.3 36.3 56.0 84.6 76.0 100.7 87.1
Actuated g/C Ratio 0.20 0.20 0.19 0.19 0.29 0.45 0.40 0.53 0.46
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 364 321 333 500 149 1345 334 1609
v/s Ratio Prot 0.04 c0.18 0.18 c0.18 0.04 0.01 0.24 c0.09 0.36
v/s Ratio Perm 0.09 0.12 c0.35
v/c Ratio 0.21 0.90 0.93 0.94 0.40 0.30 0.60 0.83 0.78
Uniform Delay, d1 63.5 74.1 75.6 75.8 53.6 35.7 45.0 31.0 43.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 23.6 32.8 33.5 0.5 1.1 2.0 16.1 3.9
Delay (s) 63.8 97.7 108.4 109.3 54.2 36.8 47.0 47.0 47.3
Level of Service E F F F D D D D D
Approach Delay (s) 91.4 86.5 46.5 47.3
Approach LOS F F D D

Intersection Summary
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
c    Critical Lane Group

Existing pm Conditions
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.85 0.85 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 24 848 9 0 1558
Pedestrians 11
Lane Width (ft) 12.0
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 779
vCu, unblocked vol 1054 440 868
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 282 560 765

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 24 565 292 779 779
Volume Left 0 0 0 0 0
Volume Right 24 0 9 0 0
cSH 560 1700 1700 1700 1700
Volume to Capacity 0.04 0.33 0.17 0.46 0.46
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 11.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.85 0.85 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 52 857 0 0 1558
Pedestrians 11
Lane Width (ft) 12.0
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 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 91 100
cM capacity (veh/h) 281 560 765

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 52 571 286 779 779
Volume Left 0 0 0 0 0
Volume Right 52 0 0 0 0
cSH 560 1700 1700 1700 1700
Volume to Capacity 0.09 0.34 0.17 0.46 0.46
Queue Length 95th (ft) 8 0 0 0 0
Control Delay (s) 12.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.1 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.92 0.92
Hourly flow rate (vph) 26 1 106 9 8 11 106 835 45 45 1253 122
Pedestrians 30 2 1 9
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.71 0.71 0.71 0.71 0.71 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
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 80 99 86 94 91 98 82 94
cM capacity (veh/h) 129 109 750 144 85 551 590 761

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 133 28 106 557 323 45 835 540
Volume Left 26 9 106 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 0.21 0.15 0.18 0.33 0.19 0.06 0.49 0.32
Queue Length 95th (ft) 20 13 16 0 0 5 0 0
Control Delay (s) 16.6 29.6 12.4 0.0 0.0 10.0 0.0 0.0
Lane LOS C D B B
Approach Delay (s) 16.6 29.6 1.3 0.3
Approach LOS C D

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.90 0.90 0.90 0.88 0.88 0.88 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 6 267 46 18 281 27 47 34 56 72 127 36

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 319 326 137 235
Volume Left (vph) 6 18 47 72
Volume Right (vph) 46 27 56 36
Hadj (s) -0.05 0.00 -0.14 0.00
Departure Headway (s) 5.6 5.6 6.1 6.0
Degree Utilization, x 0.49 0.51 0.23 0.39
Capacity (veh/h) 602 601 501 539
Control Delay (s) 13.9 14.3 10.9 12.8
Approach Delay (s) 13.9 14.3 10.9 12.8
Approach LOS B B B B

Intersection Summary
Delay 13.4
Level of Service B
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
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 0.85 0.85 0.85 0.85 0.91 0.91
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
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 83 92
cM capacity (veh/h) 1323 653 860

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 76 239 180
Volume Left 54 0 112
Volume Right 0 120 68
cSH 1323 1700 718
Volume to Capacity 0.04 0.14 0.25
Queue Length 95th (ft) 3 0 25
Control Delay (s) 5.7 0.0 11.7
Lane LOS A B
Approach Delay (s) 5.7 0.0 11.7
Approach LOS B

Intersection Summary
Average Delay 5.1
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 12.9
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 5 273 45 0 17 277 26 0 43 32 52
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 13.5 13.6 10.6
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 34% 2% 5% 30%
Vol Thru, % 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 Util (X) 0.21 0.485 0.485 0.355
Departure Headway (Hd) 5.94 5.409 5.45 5.884
Convergence, Y/N Yes Yes Yes Yes
Cap 600 662 657 609
Service Time 4.018 3.468 3.51 3.952
HCM Lane V/C Ratio 0.212 0.488 0.489 0.356
HCM Control Delay 10.6 13.5 13.6 12.2
HCM Lane LOS B B B B
HCM 95th-tile Q 0.8 2.7 2.7 1.6

Existing pm Conditions
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 61 108 31
Future Vol, veh/h 0 61 108 31
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 66 117 34
Number of Lanes 0 0 1 0

Approach SB
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 12.2
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 92 230 206 214 422 58 1127 285 1011
v/c Ratio 0.31 0.75 0.92 0.92 0.71 0.20 0.76 0.88 0.56
Control Delay 56.5 72.4 105.8 105.4 27.0 16.0 40.0 59.4 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.5 72.4 105.8 105.4 27.0 16.0 40.0 59.4 27.4
Queue Length 50th (ft) 80 209 212 221 159 23 481 185 358
Queue Length 95th (ft) 132 297 #365 #374 270 47 601 #364 468
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285
Base Capacity (vph) 354 366 224 232 591 461 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 v/c Ratio 0.26 0.63 0.92 0.92 0.71 0.13 0.76 0.88 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 169 42 235 135 371 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1798 1681 1745 1564 1766 3413 1770 3476
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.22 1.00 0.10 1.00
Satd. Flow (perm) 1770 1798 1681 1745 1564 410 3413 189 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92
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 pm+ov 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) 23.1 23.1 18.0 18.0 36.0 69.4 62.9 87.9 74.4
Effective Green, g (s) 25.1 25.1 20.0 20.0 40.0 73.4 64.9 89.9 76.4
Actuated g/C Ratio 0.17 0.17 0.13 0.13 0.27 0.49 0.43 0.60 0.51
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 300 224 232 469 277 1476 324 1770
v/s Ratio Prot 0.05 c0.12 0.12 c0.12 0.07 0.01 0.33 c0.12 0.29
v/s Ratio Perm 0.09 0.09 c0.41
v/c Ratio 0.31 0.74 0.92 0.92 0.53 0.21 0.76 0.88 0.57
Uniform Delay, d1 54.9 59.4 64.2 64.2 46.9 21.0 35.9 37.9 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 9.6 38.3 38.3 1.1 0.4 3.6 22.7 1.3
Delay (s) 55.5 69.0 102.5 102.6 48.0 21.4 39.5 60.6 26.8
Level of Service E E F F D C D E C
Approach Delay (s) 65.1 75.2 38.6 34.2
Approach LOS E E D C

Intersection Summary
HCM 2000 Control Delay 47.8 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
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 43 982 11 0 1135
Future Volume (Veh/h) 0 43 982 11 0 1135
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 47 1067 12 0 1234
Pedestrians 6
Lane Width (ft) 12.0
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 0.80
vC, conflicting volume 1696 546 1085
vC1, stage 1 conf vol 1079
vC2, stage 2 conf vol 617
vCu, unblocked vol 1376 546 1085
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 90 100
cM capacity (veh/h) 228 480 635

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 47 711 368 617 617
Volume Left 0 0 0 0 0
Volume Right 47 0 12 0 0
cSH 480 1700 1700 1700 1700
Volume to Capacity 0.10 0.42 0.22 0.36 0.36
Queue Length 95th (ft) 8 0 0 0 0
Control Delay (s) 13.3 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 13.3 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 102 982 2 0 1135
Future Volume (Veh/h) 0 102 982 2 0 1135
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 111 1067 2 0 1234
Pedestrians 6
Lane Width (ft) 12.0
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 0.80
vC, conflicting volume 1691 540 1075
vC1, stage 1 conf vol 1074
vC2, stage 2 conf vol 617
vCu, unblocked vol 1372 540 1075
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 77 100
cM capacity (veh/h) 229 483 641

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 111 711 358 617 617
Volume Left 0 0 0 0 0
Volume Right 111 0 2 0 0
cSH 483 1700 1700 1700 1700
Volume to Capacity 0.23 0.42 0.21 0.36 0.36
Queue Length 95th (ft) 22 0 0 0 0
Control Delay (s) 14.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.92 0.92 0.89 0.89 0.89
Hourly flow rate (vph) 26 1 51 21 1 14 79 1067 25 155 984 24
Pedestrians 13 5 9
Lane Width (ft) 12.0 12.0 12.0
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 0.83 0.83 0.83 0.83 0.83 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
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 72 98 94 80 99 97 90 75
cM capacity (veh/h) 93 48 882 106 78 466 789 629

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 78 36 79 711 381 155 656 352
Volume Left 26 21 79 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 0.29 0.21 0.10 0.42 0.22 0.25 0.39 0.21
Queue Length 95th (ft) 30 19 8 0 0 24 0 0
Control Delay (s) 26.9 34.7 10.1 0.0 0.0 12.6 0.0 0.0
Lane LOS D D B B
Approach Delay (s) 26.9 34.7 0.7 1.7
Approach LOS D D

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 80 337 169 175 303 13 1308 197 569
v/c Ratio 0.26 1.04 0.74 0.74 0.59 0.03 0.96 0.88 0.32
Control Delay 52.8 115.4 77.3 76.4 19.2 16.9 57.0 70.5 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.8 115.4 77.3 76.4 19.2 16.9 57.0 70.5 22.5
Queue Length 50th (ft) 64 ~335 154 161 75 6 608 129 146
Queue Length 95th (ft) 116 #535 238 246 168 17 #770 #294 230
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 250 215 60 285
Base Capacity (vph) 310 324 264 274 539 393 1369 224 1755
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 v/c Ratio 0.26 1.04 0.64 0.64 0.56 0.03 0.96 0.88 0.32

Intersection Summary
~    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.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1844 1681 1749 1566 1764 3478 1770 3490
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.44 1.00 0.06 1.00
Satd. Flow (perm) 1770 1844 1681 1749 1566 814 3478 120 3490
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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 3 3 6
Confl. Bikes (#/hr) 2 3 6 7
Turn Type Split NA Split NA pm+ov 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) 24.5 24.5 19.0 19.0 32.6 57.3 54.9 75.5 66.1
Effective Green, g (s) 24.5 24.5 19.0 19.0 32.6 57.3 54.9 75.5 66.1
Actuated g/C Ratio 0.18 0.18 0.14 0.14 0.23 0.41 0.39 0.54 0.47
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 309 322 228 237 442 349 1363 225 1647
v/s Ratio Prot 0.05 c0.18 c0.10 0.10 0.03 0.00 c0.37 c0.09 0.16
v/s Ratio Perm 0.06 0.01 0.39
v/c Ratio 0.26 1.04 0.74 0.74 0.35 0.04 0.96 0.88 0.34
Uniform Delay, d1 49.9 57.8 58.1 58.1 44.8 24.6 41.4 41.9 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 61.4 12.2 11.4 0.5 0.0 15.9 29.3 0.6
Delay (s) 50.4 119.1 70.3 69.5 45.3 24.7 57.2 71.2 23.8
Level of Service D F E E D C E E C
Approach Delay (s) 105.9 58.4 56.9 36.0
Approach LOS F E E D

Intersection Summary
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) 28.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 16 1177 0 0 698
Future Volume (Veh/h) 0 16 1177 0 0 698
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 17 1279 0 0 759
Pedestrians 3
Lane Width (ft) 12.0
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 0.90
vC, conflicting volume 1662 642 1282
vC1, stage 1 conf vol 1282
vC2, stage 2 conf vol 380
vCu, unblocked vol 1519 642 1282
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 187 415 536

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 17 853 426 380 380
Volume Left 0 0 0 0 0
Volume Right 17 0 0 0 0
cSH 415 1700 1700 1700 1700
Volume to Capacity 0.04 0.50 0.25 0.22 0.22
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 14.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 45 1131 0 0 698
Future Volume (Veh/h) 0 45 1131 0 0 698
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 49 1229 0 0 759
Pedestrians 3
Lane Width (ft) 12.0
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 0.91
vC, conflicting volume 1612 618 1232
vC1, stage 1 conf vol 1232
vC2, stage 2 conf vol 380
vCu, unblocked vol 1466 618 1232
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 89 100
cM capacity (veh/h) 199 431 560

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 49 819 410 380 380
Volume Left 0 0 0 0 0
Volume Right 49 0 0 0 0
cSH 431 1700 1700 1700 1700
Volume to Capacity 0.11 0.48 0.24 0.22 0.22
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 14.4 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.4 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 40 1 51 7 5 7 162 1186 30 48 521 173
Pedestrians 23 3 3 10
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.92 0.92 0.92 0.92 0.92 0.92
vC, conflicting volume 1656 2270 373 1914 2341 621 717 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) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 70 99 94 92 95 98 83 92
cM capacity (veh/h) 133 79 796 84 94 426 945 566

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
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 0.34 0.14 0.17 0.47 0.25 0.08 0.20 0.20
Queue Length 95th (ft) 37 11 15 0 0 7 0 0
Control Delay (s) 25.2 37.9 9.6 0.0 0.0 11.9 0.0 0.0
Lane LOS D E A B
Approach Delay (s) 25.2 37.9 1.1 0.8
Approach LOS D E

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 20 237 39 21 129 9 29 52 106 38 75 24
Future Volume (vph) 20 237 39 21 129 9 29 52 106 38 75 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 258 42 23 140 10 32 57 115 41 82 26

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 322 173 204 149
Volume Left (vph) 22 23 32 41
Volume Right (vph) 42 10 115 26
Hadj (s) 0.00 0.04 -0.17 -0.02
Departure Headway (s) 5.2 5.4 5.3 5.6
Degree Utilization, x 0.46 0.26 0.30 0.23
Capacity (veh/h) 654 605 609 577
Control Delay (s) 12.6 10.4 10.6 10.2
Approach Delay (s) 12.6 10.4 10.6 10.2
Approach LOS B B B B

Intersection Summary
Delay 11.2
Level of Service B
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s)
tF (s) 2.3 3.5 3.3
p0 queue free % 88 89 82
cM capacity (veh/h) 1017 350 622

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 164 340 149
Volume Left 123 0 38
Volume Right 0 86 111
cSH 1017 1700 519
Volume to Capacity 0.12 0.20 0.29
Queue Length 95th (ft) 10 0 29
Control Delay (s) 7.1 0.0 14.7
Lane LOS A B
Approach Delay (s) 7.1 0.0 14.7
Approach LOS B

Intersection Summary
Average Delay 5.1
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15

Future AM Conditions without Development

Flagship Carwash & Restaurant  4/3/2016 Future AM Conditions without Development Synchro 9 Report
Wells + Associates Page 1

Intersection
Intersection Delay, s/veh 11.2
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 20 237 39 0 21 129 9 0 29 52 106
Future Vol, veh/h 0 20 237 39 0 21 129 9 0 29 52 106
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 3 10 2 2 3 2 2 7 4 10
Mvmt Flow 0 22 258 42 0 23 140 10 0 32 57 115
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 12.4 10.3 10.6
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 16% 7% 13% 28%
Vol Thru, % 28% 80% 81% 55%
Vol Right, % 57% 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 52 237 129 75
RT Vol 106 39 9 24
Lane Flow Rate 203 322 173 149
Geometry Grp 1 1 1 1
Degree of Util (X) 0.298 0.457 0.259 0.229
Departure Headway (Hd) 5.277 5.113 5.39 5.539
Convergence, Y/N Yes Yes Yes Yes
Cap 681 705 665 648
Service Time 3.317 3.146 3.428 3.581
HCM Lane V/C Ratio 0.298 0.457 0.26 0.23
HCM Control Delay 10.6 12.4 10.3 10.2
HCM Lane LOS B B B B
HCM 95th-tile Q 1.2 2.4 1 0.9
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 38 75 24
Future Vol, veh/h 0 38 75 24
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 41 82 26
Number of Lanes 0 0 1 0

Approach SB
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 10.2
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 77 339 288 301 408 45 838 274 1241
v/c Ratio 0.22 0.95 0.91 0.91 0.54 0.39 0.78 0.89 0.84
Control Delay 56.3 98.5 94.9 94.8 13.7 34.4 54.6 62.1 48.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.3 98.5 94.9 94.8 13.7 34.4 54.6 62.1 48.6
Queue Length 50th (ft) 69 352 312 327 90 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 v/c Ratio 0.22 0.94 0.89 0.89 0.54 0.39 0.77 0.87 0.83

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 274 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1822 1681 1747 1583 1770 3369 1770 3511
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.09 1.00 0.13 1.00
Satd. Flow (perm) 1770 1822 1681 1747 1583 161 3369 238 3511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 298 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) 77 336 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 pt+ov pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 8 1 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 31.1 31.1 30.2 30.2 57.5 55.2 50.4 77.7 65.9
Effective Green, g (s) 31.1 31.1 30.2 30.2 57.5 55.2 50.4 77.7 65.9
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.36 0.35 0.31 0.49 0.41
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 344 354 317 329 568 103 1061 309 1446
v/s Ratio Prot 0.04 c0.18 0.17 c0.17 0.14 0.01 0.24 c0.11 c0.35
v/s Ratio Perm 0.14 c0.32
v/c Ratio 0.22 0.95 0.91 0.91 0.39 0.44 0.77 0.89 0.86
Uniform Delay, d1 54.3 63.7 63.5 63.6 38.2 38.6 49.6 36.5 42.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 34.2 28.1 28.8 0.4 2.9 5.5 24.8 6.8
Delay (s) 54.6 97.9 91.7 92.4 38.7 41.6 55.2 61.3 49.5
Level of Service D F F F D D E E D
Approach Delay (s) 89.9 70.2 54.5 51.6
Approach LOS F E D D

Intersection Summary
HCM 2000 Control Delay 61.3 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) 28.0
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 22 874 9 0 1604
Pedestrians 11
Lane Width (ft) 12.0
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
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 273 549 748

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.04 0.34 0.18 0.47 0.47
Queue Length 95th (ft) 3 0 0 0 0
Control Delay (s) 11.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 48 883 0 0 1604
Pedestrians 11
Lane Width (ft) 12.0
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 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 91 100
cM capacity (veh/h) 271 549 748

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.09 0.35 0.17 0.47 0.47
Queue Length 95th (ft) 7 0 0 0 0
Control Delay (s) 12.2 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.2 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 1 98 9 8 10 98 796 41 45 1291 122
Pedestrians 30 2 1 9
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.69 0.69 0.69 0.69 0.69 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
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 82 99 87 94 91 98 83 94
cM capacity (veh/h) 132 114 728 157 88 569 579 790

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 123 27 98 531 306 45 861 552
Volume Left 24 9 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 0.19 0.14 0.17 0.31 0.18 0.06 0.51 0.32
Queue Length 95th (ft) 17 12 15 0 0 5 0 0
Control Delay (s) 16.4 28.4 12.5 0.0 0.0 9.8 0.0 0.0
Lane LOS C D B A
Approach Delay (s) 16.4 28.4 1.3 0.3
Approach LOS C D

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 273 45 17 277 26 43 32 52 66 117 34

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 323 320 127 217
Volume Left (vph) 5 17 43 66
Volume Right (vph) 45 26 52 34
Hadj (s) -0.05 0.00 -0.14 0.00
Departure Headway (s) 5.5 5.5 6.0 5.9
Degree Utilization, x 0.49 0.49 0.21 0.36
Capacity (veh/h) 619 615 510 544
Control Delay (s) 13.6 13.6 10.6 12.2
Approach Delay (s) 13.6 13.6 10.6 12.2
Approach LOS B B B B

Intersection Summary
Delay 12.9
Level of Service B
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 21 110 111 111 67
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 223 288 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 223 288 168
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 84 92
cM capacity (veh/h) 1344 675 875

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 71 221 178
Volume Left 50 0 111
Volume Right 0 111 67
cSH 1344 1700 738
Volume to Capacity 0.04 0.13 0.24
Queue Length 95th (ft) 3 0 24
Control Delay (s) 5.6 0.0 11.4
Lane LOS A B
Approach Delay (s) 5.6 0.0 11.4
Approach LOS B

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 12.9
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 5 273 45 0 17 277 26 0 43 32 52
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 13.5 13.6 10.6
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 34% 2% 5% 30%
Vol Thru, % 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 Util (X) 0.21 0.485 0.485 0.355
Departure Headway (Hd) 5.94 5.409 5.45 5.884
Convergence, Y/N Yes Yes Yes Yes
Cap 600 662 657 609
Service Time 4.018 3.468 3.51 3.952
HCM Lane V/C Ratio 0.212 0.488 0.489 0.356
HCM Control Delay 10.6 13.5 13.6 12.2
HCM Lane LOS B B B B
HCM 95th-tile Q 0.8 2.7 2.7 1.6
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 61 108 31
Future Vol, veh/h 0 61 108 31
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 66 117 34
Number of Lanes 0 0 1 0

Approach SB
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 12.2
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 96 236 203 211 415 60 1161 293 1041
v/c Ratio 0.32 0.76 0.91 0.91 0.71 0.21 0.78 0.94 0.58
Control Delay 56.4 73.1 103.4 103.0 27.4 16.4 41.5 72.6 28.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.4 73.1 103.4 103.0 27.4 16.4 41.5 72.6 28.1
Queue Length 50th (ft) 83 215 209 217 160 24 506 206 377
Queue Length 95th (ft) 137 306 #371 #381 284 48 627 #400 485
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285
Base Capacity (vph) 354 365 224 232 585 449 1479 313 1796
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 v/c Ratio 0.27 0.65 0.91 0.91 0.71 0.13 0.78 0.94 0.58

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 174 43 242 139 382 55 872 196 270 884 74
Future Volume (vph) 88 174 43 242 139 382 55 872 196 270 884 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1798 1681 1745 1564 1767 3413 1770 3476
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.21 1.00 0.09 1.00
Satd. Flow (perm) 1770 1798 1681 1745 1564 386 3413 167 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 96 189 47 263 151 415 60 948 213 293 961 80
RTOR Reduction (vph) 0 6 0 0 0 169 0 12 0 0 3 0
Lane Group Flow (vph) 96 230 0 203 211 246 60 1149 0 293 1038 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 pm+ov 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) 23.5 23.5 18.0 18.0 36.0 69.0 62.5 87.5 74.0
Effective Green, g (s) 25.5 25.5 20.0 20.0 40.0 73.0 64.5 89.5 76.0
Actuated g/C Ratio 0.17 0.17 0.13 0.13 0.27 0.49 0.43 0.60 0.51
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 300 305 224 232 469 266 1467 313 1761
v/s Ratio Prot 0.05 c0.13 0.12 c0.12 0.07 0.01 0.34 c0.12 0.30
v/s Ratio Perm 0.09 0.10 c0.43
v/c Ratio 0.32 0.75 0.91 0.91 0.53 0.23 0.78 0.94 0.59
Uniform Delay, d1 54.6 59.3 64.1 64.1 46.9 21.4 36.7 42.4 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 10.1 35.5 35.2 1.1 0.4 4.2 34.2 1.5
Delay (s) 55.3 69.4 99.5 99.3 48.0 21.8 41.0 76.5 27.5
Level of Service E E F F D C D E C
Approach Delay (s) 65.3 73.6 40.1 38.3
Approach LOS E E D D

Intersection Summary
HCM 2000 Control Delay 49.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 43 1012 11 0 1169
Future Volume (Veh/h) 0 43 1012 11 0 1169
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 47 1100 12 0 1271
Pedestrians 6
Lane Width (ft) 12.0
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 0.79
vC, conflicting volume 1748 562 1118
vC1, stage 1 conf vol 1112
vC2, stage 2 conf vol 636
vCu, unblocked vol 1419 562 1118
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 90 100
cM capacity (veh/h) 219 468 617

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 47 733 379 636 636
Volume Left 0 0 0 0 0
Volume Right 47 0 12 0 0
cSH 468 1700 1700 1700 1700
Volume to Capacity 0.10 0.43 0.22 0.37 0.37
Queue Length 95th (ft) 8 0 0 0 0
Control Delay (s) 13.6 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 13.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 102 1012 2 0 1169
Future Volume (Veh/h) 0 102 1012 2 0 1169
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 111 1100 2 0 1271
Pedestrians 6
Lane Width (ft) 12.0
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 0.79
vC, conflicting volume 1742 557 1108
vC1, stage 1 conf vol 1107
vC2, stage 2 conf vol 636
vCu, unblocked vol 1415 557 1108
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 76 100
cM capacity (veh/h) 220 471 623

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 111 733 369 636 636
Volume Left 0 0 0 0 0
Volume Right 111 0 2 0 0
cSH 471 1700 1700 1700 1700
Volume to Capacity 0.24 0.43 0.22 0.37 0.37
Queue Length 95th (ft) 23 0 0 0 0
Control Delay (s) 15.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 15.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 1 43 18 1 12 73 1012 23 138 903 21
Future Volume (Veh/h) 22 1 43 18 1 12 73 1012 23 138 903 21
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 1 47 20 1 13 79 1100 25 150 982 23
Pedestrians 13 5 9
Lane Width (ft) 12.0 12.0 12.0
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 0.82 0.82 0.82 0.82 0.82 0.82
vC, conflicting volume 2024 2594 516 2090 2594 576 1018 1130
vC1, stage 1 conf vol 1306 1306 1276 1276
vC2, stage 2 conf vol 718 1288 815 1318
vCu, unblocked vol 1814 2507 0 1895 2506 576 591 1130
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 75 98 95 81 99 97 90 75
cM capacity (veh/h) 95 46 882 104 79 455 798 611

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 72 34 79 733 392 150 655 350
Volume Left 24 20 79 0 0 150 0 0
Volume Right 47 13 0 0 25 0 0 23
cSH 267 167 798 1700 1700 611 1700 1700
Volume to Capacity 0.27 0.20 0.10 0.43 0.23 0.25 0.39 0.21
Queue Length 95th (ft) 27 18 8 0 0 24 0 0
Control Delay (s) 26.1 35.1 10.0 0.0 0.0 12.8 0.0 0.0
Lane LOS D E B B
Approach Delay (s) 26.1 35.1 0.7 1.7
Approach LOS D E

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 105 345 178 183 292 21 1324 188 587
v/c Ratio 0.35 1.09 0.77 0.76 0.60 0.05 0.95 0.88 0.35
Control Delay 54.8 129.8 79.2 78.0 23.2 17.1 55.9 71.3 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.8 129.8 79.2 78.0 23.2 17.1 55.9 71.3 24.3
Queue Length 50th (ft) 85 ~351 163 167 93 9 621 122 188
Queue Length 95th (ft) 145 #552 251 256 187 23 #786 #275 238
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 250 215 60 285
Base Capacity (vph) 303 316 264 273 508 394 1391 214 1696
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 v/c Ratio 0.35 1.09 0.67 0.67 0.57 0.05 0.95 0.88 0.35

Intersection Summary
~    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.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 288 29 215 117 269 19 1089 129 173 502 38
Future Volume (vph) 97 288 29 215 117 269 19 1089 129 173 502 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1834 1681 1743 1566 1764 3470 1770 3492
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.43 1.00 0.06 1.00
Satd. Flow (perm) 1770 1834 1681 1743 1566 800 3470 118 3492
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 313 32 234 127 292 21 1184 140 188 546 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 21 1317 0 188 583 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 pm+ov 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) 24.0 24.0 19.3 19.3 32.1 59.5 55.9 75.7 65.1
Effective Green, g (s) 24.0 24.0 19.3 19.3 32.1 59.5 55.9 75.7 65.1
Actuated g/C Ratio 0.17 0.17 0.14 0.14 0.23 0.42 0.40 0.54 0.46
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 314 231 240 437 364 1385 214 1623
v/s Ratio Prot 0.06 c0.19 c0.11 0.10 0.03 0.00 c0.38 c0.08 0.17
v/s Ratio Perm 0.07 0.02 0.39
v/c Ratio 0.35 1.09 0.77 0.76 0.38 0.06 0.95 0.88 0.36
Uniform Delay, d1 51.1 58.0 58.2 58.1 45.5 23.4 40.7 41.5 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 77.3 14.6 13.4 0.6 0.1 15.0 30.8 0.6
Delay (s) 51.8 135.3 72.8 71.5 46.1 23.5 55.8 72.3 24.7
Level of Service D F E E D C E E C
Approach Delay (s) 115.8 60.5 55.3 36.2
Approach LOS F E E D

Intersection Summary
HCM 2000 Control Delay 60.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 60 1162 0 0 746
Future Volume (Veh/h) 0 60 1162 0 0 746
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 65 1263 0 0 811
Pedestrians 3
Lane Width (ft) 12.0
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 0.90
vC, conflicting volume 1672 634 1266
vC1, stage 1 conf vol 1266
vC2, stage 2 conf vol 406
vCu, unblocked vol 1521 634 1266
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 85 100
cM capacity (veh/h) 190 420 543

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 65 842 421 406 406
Volume Left 0 0 0 0 0
Volume Right 65 0 0 0 0
cSH 420 1700 1700 1700 1700
Volume to Capacity 0.15 0.50 0.25 0.24 0.24
Queue Length 95th (ft) 14 0 0 0 0
Control Delay (s) 15.1 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.1 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 102 1236 46 0 811
Pedestrians 3
Lane Width (ft) 12.0
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
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 75 100
cM capacity (veh/h) 191 414 534

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.25 0.48 0.27 0.24 0.24
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 C

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 59 35 5 6 149 1106 41 106 456 159
Future Volume (Veh/h) 0 0 59 35 5 6 149 1106 41 106 456 159
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 64 38 5 7 162 1202 45 115 496 173
Pedestrians 23 3 3 10
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.92 0.92 0.92 0.92 0.92 0.92
vC, conflicting volume 1773 2410 360 2096 2474 636 692 1250
vC1, stage 1 conf vol 836 836 1552 1552
vC2, stage 2 conf vol 938 1574 545 922
vCu, unblocked vol 1672 2361 142 2022 2430 636 501 1250
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 92 48 93 98 83 79
cM capacity (veh/h) 85 23 795 73 72 416 960 551

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 64 50 162 801 446 115 331 338
Volume Left 0 38 162 0 0 115 0 0
Volume Right 64 7 0 0 45 0 0 173
cSH 795 84 960 1700 1700 551 1700 1700
Volume to Capacity 0.08 0.60 0.17 0.47 0.26 0.21 0.19 0.20
Queue Length 95th (ft) 7 68 15 0 0 19 0 0
Control Delay (s) 9.9 98.1 9.5 0.0 0.0 13.2 0.0 0.0
Lane LOS A F A B
Approach Delay (s) 9.9 98.1 1.1 1.9
Approach LOS A F

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 20 239 39 21 131 9 29 52 134 38 75 24
Future Volume (vph) 20 239 39 21 131 9 29 52 134 38 75 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 260 42 23 142 10 32 57 146 41 82 26

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 324 175 235 149
Volume Left (vph) 22 23 32 41
Volume Right (vph) 42 10 146 26
Hadj (s) 0.00 0.04 -0.21 -0.02
Departure Headway (s) 5.3 5.6 5.3 5.7
Degree Utilization, x 0.48 0.27 0.35 0.23
Capacity (veh/h) 640 590 611 564
Control Delay (s) 13.0 10.6 11.2 10.4
Approach Delay (s) 13.0 10.6 11.2 10.4
Approach LOS B B B B

Intersection Summary
Delay 11.6
Level of Service B
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 41 10 234 79 35 102
Future Volume (Veh/h) 41 10 234 79 35 102
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 45 11 254 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 419 477 376
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 419 477 376
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s)
tF (s) 2.3 3.5 3.3
p0 queue free % 96 92 82
cM capacity (veh/h) 1017 488 622

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 56 340 149
Volume Left 45 0 38
Volume Right 0 86 111
cSH 1017 1700 582
Volume to Capacity 0.04 0.20 0.26
Queue Length 95th (ft) 3 0 25
Control Delay (s) 7.1 0.0 13.3
Lane LOS A B
Approach Delay (s) 7.1 0.0 13.3
Approach LOS B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 11.5
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 20 239 39 0 21 131 9 0 29 52 134
Future Vol, veh/h 0 20 239 39 0 21 131 9 0 29 52 134
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 3 10 2 2 3 2 2 7 4 10
Mvmt Flow 0 22 260 42 0 23 142 10 0 32 57 146
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 12.8 10.6 11.1
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 13% 7% 13% 28%
Vol Thru, % 24% 80% 81% 55%
Vol Right, % 62% 13% 6% 18%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 215 298 161 137
LT Vol 29 20 21 38
Through Vol 52 239 131 75
RT Vol 134 39 9 24
Lane Flow Rate 234 324 175 149
Geometry Grp 1 1 1 1
Degree of Util (X) 0.343 0.469 0.267 0.233
Departure Headway (Hd) 5.277 5.211 5.496 5.627
Convergence, Y/N Yes Yes Yes Yes
Cap 680 690 651 636
Service Time 3.321 3.252 3.545 3.677
HCM Lane V/C Ratio 0.344 0.47 0.269 0.234
HCM Control Delay 11.1 12.8 10.6 10.4
HCM Lane LOS B B B B
HCM 95th-tile Q 1.5 2.5 1.1 0.9
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 38 75 24
Future Vol, veh/h 0 38 75 24
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 41 82 26
Number of Lanes 0 0 1 0

Approach SB
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 10.4
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 89 346 298 305 401 50 843 268 1256
v/c Ratio 0.26 0.96 0.93 0.92 0.54 0.44 0.79 0.88 0.86
Control Delay 56.9 100.3 98.5 95.1 14.9 37.5 55.0 62.5 50.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.9 100.3 98.5 95.1 14.9 37.5 55.0 62.5 50.0
Queue Length 50th (ft) 80 360 325 332 100 28 417 185 642
Queue Length 95th (ft) 137 #571 #517 #520 206 54 503 #342 746
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 1072 313 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 v/c Ratio 0.26 0.96 0.92 0.90 0.54 0.44 0.79 0.86 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 272 46 351 203 369 46 593 182 247 1116 40
Future Volume (vph) 82 272 46 351 203 369 46 593 182 247 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1814 1681 1746 1583 1770 3360 1770 3511
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.08 1.00 0.12 1.00
Satd. Flow (perm) 1770 1814 1681 1746 1583 148 3360 232 3511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 296 50 382 221 401 50 645 198 268 1213 43
RTOR Reduction (vph) 0 4 0 0 0 174 0 18 0 0 2 0
Lane Group Flow (vph) 89 342 0 298 305 227 50 825 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 pt+ov pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 8 1 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 31.4 31.4 30.5 30.5 57.4 55.0 50.2 77.1 65.3
Effective Green, g (s) 31.4 31.4 30.5 30.5 57.4 55.0 50.2 77.1 65.3
Actuated g/C Ratio 0.20 0.20 0.19 0.19 0.36 0.34 0.31 0.48 0.41
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 347 355 320 332 567 99 1054 303 1432
v/s Ratio Prot 0.05 c0.19 c0.18 0.17 0.14 0.02 0.25 c0.11 c0.36
v/s Ratio Perm 0.16 c0.32
v/c Ratio 0.26 0.96 0.93 0.92 0.40 0.51 0.78 0.88 0.88
Uniform Delay, d1 54.4 63.7 63.7 63.5 38.4 39.3 49.9 37.0 43.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 37.9 32.8 29.2 0.5 4.0 5.8 24.9 7.8
Delay (s) 54.8 101.6 96.5 92.7 38.9 43.3 55.8 61.8 51.4
Level of Service D F F F D D E E D
Approach Delay (s) 92.0 72.3 55.1 53.2
Approach LOS F E E D

Intersection Summary
HCM 2000 Control Delay 63.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 30 812 0 0 1513
Future Volume (Veh/h) 0 30 812 0 0 1513
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 33 883 0 0 1645
Pedestrians 11
Lane Width (ft) 12.0
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 0.67
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
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 94 100
cM capacity (veh/h) 269 549 748

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 589 294 822 822
Volume Left 0 0 0 0 0
Volume Right 33 0 0 0 0
cSH 549 1700 1700 1700 1700
Volume to Capacity 0.06 0.35 0.17 0.48 0.48
Queue Length 95th (ft) 5 0 0 0 0
Control Delay (s) 12.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 90 848 32 0 1645
Pedestrians 11
Lane Width (ft) 12.0
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 0.67
vC, conflicting volume 1698 451 891
vC1, stage 1 conf vol 875
vC2, stage 2 conf vol 822
vCu, unblocked vol 1050 451 891
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 84 100
cM capacity (veh/h) 276 551 750

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
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 0.16 0.33 0.19 0.48 0.48
Queue Length 95th (ft) 15 0 0 0 0
Control Delay (s) 12.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 99 38 7 9 90 744 49 103 1163 112
Future Volume (Veh/h) 0 0 99 38 7 9 90 744 49 103 1163 112
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 108 41 8 10 98 809 53 112 1264 122
Pedestrians 30 2 1 9
Lane Width (ft) 12.0 12.0 12.0 12.0
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 0.69 0.69 0.69 0.69 0.69 0.69
vC, conflicting volume 2192 2639 724 1998 2674 442 1416 864
vC1, stage 1 conf vol 1579 1579 1034 1034
vC2, stage 2 conf vol 614 1060 965 1640
vCu, unblocked vol 1822 2474 0 1539 2524 442 690 864
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 85 70 87 98 84 86
cM capacity (veh/h) 99 80 724 138 61 558 602 773

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 108 59 98 539 323 112 843 543
Volume Left 0 41 98 0 0 112 0 0
Volume Right 108 10 0 0 53 0 0 122
cSH 724 142 602 1700 1700 773 1700 1700
Volume to Capacity 0.15 0.42 0.16 0.32 0.19 0.14 0.50 0.32
Queue Length 95th (ft) 13 46 14 0 0 13 0 0
Control Delay (s) 10.8 47.5 12.1 0.0 0.0 10.4 0.0 0.0
Lane LOS B E B B
Approach Delay (s) 10.8 47.5 1.2 0.8
Approach LOS B E

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15

Future PM Conditions with Development

Flagship Carwash & Restaurant  4/4/2016 Future PM Conditions with Development Synchro 9 Report
Wells + Associates Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 5 253 41 16 257 24 40 29 64 61 108 31
Future Volume (vph) 5 253 41 16 257 24 40 29 64 61 108 31
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 275 45 17 279 26 43 32 70 66 117 34

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 325 322 145 217
Volume Left (vph) 5 17 43 66
Volume Right (vph) 45 26 70 34
Hadj (s) -0.05 0.00 -0.20 0.00
Departure Headway (s) 5.5 5.6 6.0 6.0
Degree Utilization, x 0.50 0.50 0.24 0.36
Capacity (veh/h) 608 605 512 535
Control Delay (s) 13.9 14.0 10.9 12.4
Approach Delay (s) 13.9 14.0 10.9 12.4
Approach LOS B B B B

Intersection Summary
Delay 13.2
Level of Service B
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 62 3 101 102 102 62
Future Volume (Veh/h) 62 3 101 102 102 62
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 67 3 110 111 111 67
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 223 304 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 223 304 168
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 83 92
cM capacity (veh/h) 1344 652 875

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 70 221 178
Volume Left 67 0 111
Volume Right 0 111 67
cSH 1344 1700 721
Volume to Capacity 0.05 0.13 0.25
Queue Length 95th (ft) 4 0 24
Control Delay (s) 7.5 0.0 11.6
Lane LOS A B
Approach Delay (s) 7.5 0.0 11.6
Approach LOS B

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 13.1
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 5 253 41 0 16 257 24 0 40 29 64
Future Vol, veh/h 0 5 253 41 0 16 257 24 0 40 29 64
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 5 275 45 0 17 279 26 0 43 32 70
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB
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 13.9 13.9 10.9
HCM LOS B B B
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 30% 2% 5% 30%
Vol Thru, % 22% 85% 87% 54%
Vol Right, % 48% 14% 8% 15%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 133 299 297 200
LT Vol 40 5 16 61
Through Vol 29 253 257 108
RT Vol 64 41 24 31
Lane Flow Rate 145 325 323 217
Geometry Grp 1 1 1 1
Degree of Util (X) 0.238 0.495 0.495 0.359
Departure Headway (Hd) 5.926 5.479 5.521 5.953
Convergence, Y/N Yes Yes Yes Yes
Cap 601 653 649 600
Service Time 4.011 3.547 3.589 4.03
HCM Lane V/C Ratio 0.241 0.498 0.498 0.362
HCM Control Delay 10.9 13.9 13.9 12.4
HCM Lane LOS B B B B
HCM 95th-tile Q 0.9 2.8 2.8 1.6

Future PM Conditions with Development

Flagship Carwash & Restaurant  4/4/2016 Future PM Conditions with Development Synchro 9 Report
Wells + Associates Page 2

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 61 108 31
Future Vol, veh/h 0 61 108 31
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 66 117 34
Number of Lanes 0 0 1 0

Approach SB
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 12.4
HCM LOS B
     

Lane
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 108 246 216 222 427 70 1209 284 1067
v/c Ratio 0.35 0.78 0.96 0.96 0.75 0.26 0.82 0.95 0.60
Control Delay 56.9 73.5 115.1 112.5 32.1 17.1 43.7 80.9 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.9 73.5 115.1 112.5 32.1 17.1 43.7 80.9 29.2
Queue Length 50th (ft) 93 222 224 230 190 28 544 214 397
Queue Length 95th (ft) 152 316 #403 #410 322 54 666 #407 507
Internal Link Dist (ft) 441 449 276 280
Turn Bay Length (ft) 215 60 285
Base Capacity (vph) 354 364 224 232 572 437 1466 299 1777
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 v/c Ratio 0.31 0.68 0.96 0.96 0.75 0.16 0.82 0.95 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 169 57 269 134 393 64 893 219 261 908 74
Future Volume (vph) 99 169 57 269 134 393 64 893 219 261 908 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 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1781 1681 1740 1564 1767 3404 1770 3477
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.19 1.00 0.07 1.00
Satd. Flow (perm) 1770 1781 1681 1740 1564 360 3404 138 3477
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 108 184 62 292 146 427 70 971 238 284 987 80
RTOR Reduction (vph) 0 8 0 0 0 155 0 14 0 0 3 0
Lane Group Flow (vph) 108 238 0 216 222 272 70 1195 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 pm+ov 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) 24.0 24.0 18.0 18.0 36.0 68.9 62.0 87.0 73.1
Effective Green, g (s) 26.0 26.0 20.0 20.0 40.0 72.9 64.0 89.0 75.1
Actuated g/C Ratio 0.17 0.17 0.13 0.13 0.27 0.49 0.43 0.59 0.50
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 308 224 232 469 258 1452 299 1740
v/s Ratio Prot 0.06 c0.13 c0.13 0.13 0.08 0.02 0.35 c0.13 0.31
v/s Ratio Perm 0.10 0.12 c0.44
v/c Ratio 0.35 0.77 0.96 0.96 0.58 0.27 0.82 0.95 0.61
Uniform Delay, d1 54.6 59.2 64.6 64.6 47.7 21.9 38.0 46.2 27.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 11.4 49.7 46.6 1.7 0.6 5.4 38.2 1.6
Delay (s) 55.3 70.5 114.3 111.2 49.4 22.4 43.4 84.4 28.6
Level of Service E E F F D C D F C
Approach Delay (s) 65.9 81.5 42.3 40.3
Approach LOS E F D D

Intersection Summary
HCM 2000 Control Delay 52.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 59 1047 0 0 1234
Future Volume (Veh/h) 0 59 1047 0 0 1234
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 64 1138 0 0 1341
Pedestrians 6
Lane Width (ft) 12.0
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 0.78
vC, conflicting volume 1814 575 1144
vC1, stage 1 conf vol 1144
vC2, stage 2 conf vol 670
vCu, unblocked vol 1484 575 1144
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 100
cM capacity (veh/h) 209 459 603

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 64 759 379 670 670
Volume Left 0 0 0 0 0
Volume Right 64 0 0 0 0
cSH 459 1700 1700 1700 1700
Volume to Capacity 0.14 0.45 0.22 0.39 0.39
Queue Length 95th (ft) 12 0 0 0 0
Control Delay (s) 14.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.1 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 190 951 60 0 1234
Future Volume (Veh/h) 0 190 951 60 0 1234
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 207 1034 65 0 1341
Pedestrians 6
Lane Width (ft) 12.0
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 0.78
vC, conflicting volume 1743 556 1105
vC1, stage 1 conf vol 1072
vC2, stage 2 conf vol 670
vCu, unblocked vol 1394 556 1105
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 100 56 100
cM capacity (veh/h) 227 473 624

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 207 689 410 670 670
Volume Left 0 0 0 0 0
Volume Right 207 0 65 0 0
cSH 473 1700 1700 1700 1700
Volume to Capacity 0.44 0.41 0.24 0.39 0.39
Queue Length 95th (ft) 55 0 0 0 0
Control Delay (s) 18.4 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 18.4 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 52 64 1 12 73 1028 36 220 869 21
Future Volume (Veh/h) 0 0 52 64 1 12 73 1028 36 220 869 21
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 57 70 1 13 79 1117 39 239 945 23
Pedestrians 13 5 9
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 0 1
Right turn flare (veh) 1
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 634
pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83
vC, conflicting volume 2174 2766 497 2307 2758 592 981 1161
vC1, stage 1 conf vol 1448 1448 1300 1300
vC2, stage 2 conf vol 726 1319 1008 1459
vCu, unblocked vol 2002 2718 0 2164 2709 592 563 1161
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 94 1 98 97 90 60
cM capacity (veh/h) 53 9 889 71 43 444 823 595

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 57 84 79 745 411 239 630 338
Volume Left 0 70 79 0 0 239 0 0
Volume Right 57 13 0 0 39 0 0 23
cSH 889 81 823 1700 1700 595 1700 1700
Volume to Capacity 0.06 1.03 0.10 0.44 0.24 0.40 0.37 0.20
Queue Length 95th (ft) 5 144 8 0 0 48 0 0
Control Delay (s) 9.3 200.0 9.8 0.0 0.0 15.1 0.0 0.0
Lane LOS A F A C
Approach Delay (s) 9.3 200.0 0.6 3.0
Approach LOS A F

Intersection Summary
Average Delay 8.4
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Future Volume (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 0 0 0 0
Volume Left (vph) 0 0 0 0
Volume Right (vph) 0 0 0 0
Hadj (s) 0.00 0.00 0.00 0.00
Departure Headway (s) 3.9 3.9 3.9 3.9
Degree Utilization, x 0.00 0.00 0.00 0.00
Capacity (veh/h) 917 917 917 917
Control Delay (s) 6.9 6.9 6.9 6.9
Approach Delay (s) 0.0 0.0 0.0 0.0
Approach LOS A A A A

Intersection Summary
Delay 0.0
Level of Service A
Intersection Capacity Utilization 8.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 0 0
Future Volume (Veh/h) 0 0 0 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
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 2 2 2
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2 2 2
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1618 1019 1080

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 7.3% ICU Level of Service A
Analysis Period (min) 15
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APPENDIX F

Appendix F - Comment Response Memarandum





To:   Patrick Mulhern      
  Director, Planning and Zoning 
  Town of Vienna 
 
From:   Michael Pinkoske, PTP 

Michael Workosky, PTP, TOPS, TSOS 
John A. Schick 

 
Re:  Flagship Carwash 
 
Subject: Flagship Carwash Traffic Impact Analysis (May 4, 2015) 
  Response to Planning Commission Comments received March 30, 2016 
 
Date:  April 6, 2016 
 
 
INTRODUCTION 
 
This memorandum provides a response to comments received from the Town of 
Vienna Planning Commission on March 30, 2016 regarding the traffic impact analysis 
(TIA) submitted on May 4, 2015 in support of the proposed rezoning and site plan 
application for the existing Flagship Carwash. The proposed development would 
include a fast-food restaurant with a drive-thru window and a new carwash facility 
on the second level. The site is generally located on the east side of Maple Avenue 
(VA 123) just to the south of the Maple Avenue (VA 123)/Nutley Street (VA 243) 
intersection in the Town of Vienna, Virginia.  
 
Each of the issues/comments identified, as well as our responses, are provided below 
and have been incorporated into the updated TIA. 
 
Comment #1 - Signal Timing 
• Base year signal timing should be what is existing in the controllers.  
• All future year conditions should use Gorove/Slade new timing from the study 

(with any post study revisions). Any background proposed alternate timing or 
new signalization should use this cycle length or multiple thereof. 

 
Response: At the time the TIA was submitted to the Town of Vienna the planned 
traffic signal timing improvements for the Maple Avenue corridor were not available. 
The TIA update includes the existing traffic signal timings, consistent with the May 
2015 traffic study, for existing (base year) conditions and the planned timings 
recommended by G/SA for future conditions without and with development. 
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Comment #2 - Traffic Distributions 
• With the alternative HAWK signal installation comments from VDOT meeting 

indicate that the James Madison Drive at Maple Avenue would become right 
turn only.  Traffic would be diverted to Windover Avenue. The intersections of 
Windover Avenue and James Madison Drive, and Windover Avenue and Nutley 
Street would potentially impacted with this alternative and should be 
analyzed to provide context.  I believe this is necessary to address potential 
comments from the community. 

• There is no indication of direction of approach/departure for James Madison 
Drive, even though there is exiting traffic at the service road exit opposite. 
Only north/south on Nutley Street and east/west on Maple Avenue are shown. 

• Analysis for the HAWK alternative should show the redistribution of traffic 
with the removal of the left turn movement from James Madison Drive to 
Maple Avenue. 

• An observation that the HAWK alternative creates a more roundabout path 
for students/ teachers/ parents vehicles that would potentially exit James 
Madison Drive to reach the site. 

  
Response:  
• The additional intersections of Windover Avenue/James Madison Drive and 

Windover Avenue/Nutley Street have been included in the updated TIA.  
• As noted on page 20 of the TIA a portion of the site generated traffic using the 

drive through was assumed to utilize the surrounding street grid to travel south 
on Maple Avenue resulting in site trips shown on James Madison Drive. 

• The future condition with development as presented in the updated TIA assumes 
the HAWK signal is constructed with the development. The updated TIA includes 
the redistribution of the southbound left turns on James Madison Drive at Maple 
Avenue and analyzes the impacts of these redistributed trips. 

• Acknowledged. It should be noted however that James Madison High School also 
connection to the public road network via Flint Hill Road. The Flint Hill 
Road/Route 123 intersection west of the site operates under signal control. Since 
teachers, students, and parents would be familiar with the surrounding street 
network, each will learn the shortest, most convenient route if the turning 
restrictions are implemented at the James Madison Drive/Maple Avenue 
intersection. 

 
Comment #3 - Analysis of Future Conditions 
• There is no indication of anything other than new vehicle trips generated by 

proposed development.  The site is within two blocks of a high school that the 
applicant is proposing to provide a HAWK pedestrian signal a the nearest 
arterial intersection. Some information on non-vehicular development-
related person trip generation is needed. 
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Response: The proposed pedestrian improvements which would include a HAWK 
signal at the intersection of James Madison Drive/Maple Avenue would mitigate an 
existing safety concern raised by Town staff and the Planning Commission. The 
proposed uses (fast-food restaurant with drive-thru and car wash) are auto 
orientated uses, thus the non-auto mode split for the proposed uses would be 
minimal. However, it is recognized that the proximity to the local High School would 
likely result in an increase in pedestrian traffic. Therefore, in order to mitigate 
existing and future pedestrian safety concerns, pedestrian improvements were 
proposed. In addition to the HAWK signal at the intersection of James Madison Drive 
and Maple Avenue, a marked crosswalk would be installed on the service drive 
adjacent to McDonald’s as well as marked crosswalks on site. When activated, the 
HAWK signal would be timed in order to provide adequate crossing time for 
pedestrians.   
 
The pedestrian improvements as proposed would significantly improve pedestrian 
safety surrounding the site. The signalized pedestrian crossing on Maple Avenue and 
marked crosswalk on the service in front of the McDonald’s as well as new ADA 
ramps would provide an improved crossing from the north side on Maple Avenue to 
the south side of the parallel service drive. This crossing would improve pedestrian 
safety not only of pedestrians walking to and from the proposed development, but 
also for uses along Maple Avenue in the vicinity of the intersection. 
  
Comment #4 – Pedestrian Safety  
• There is no discussion of pedestrian / bicycle safety in the relation to the 

unique "drive lane" in front of the building.  Risk and exposure to collisions 
between vehicles and pedestrians/bicycles are problematic. Anecdotal 
statements and speed humps (?) are not sufficient to state demonstratively 
that it will be safe, especially during peak service times. 

 
Response: The proposed private one-way drive aisle in front of the site would 
provide patrons the option to travel south along the service drive towards the 
intersection of James Madison Drive to proceed south. It will also serve as an outlet 
for drive-thru patrons that may be impeded from exiting the site by peak hour 
queueing along Maple Avenue during peak periods. The proposed private drive aisle 
has been designed as a pedestrian friendly environment, with speeds intended to be 
five (5) to 10 miles per hour. The drive aisle will include special paving and raised 
pedestrian crossings which would further slow vehicle traffic giving the pedestrian 
the right of way. Based on the directions of approach and the percent of traffic 
forecasted to use the drive-thru, it is estimated that approximately 17 to 28 vehicles 
may use the drive aisle during the peak hour periods. It should be noted that while 
no statistical data is available to predict the likelihood of accidents occurring 
between pedestrians and vehicles, the proposed drive aisle has been designed with 
multiple visual and physical queues to drivers indicating that the drive aisle area is a 
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pedestrian first environment. Low speeds combined with traffic calming measures 
allow for additional reaction time for both drivers and pedestrians resulting in the 
reduced likelihood of conflicts and/or incidents.  
  
Comment #5 – Concurrent Studies  
• There needs to be acknowledgement of concurrent traffic studies with 

direction of approach/departure to/from Nutley Street/Maple Avenue and 
what the potential impact may be. 
  

Response: It is acknowledged that concurrent traffic studies have been submitted to 
the Town for review. Consistent with other traffic studies conducted in the 
neighboring jurisdiction (Fairfax County) and reviewed by the Virginia Department 
of Transportation only approved, but unbuilt developments (pipeline development) 
are typically included in TIAs. In order to account for the other proposed 
developments, a regional growth rate was applied. For purposes of this TIA a 
regional growth rate of 1.0 percent per year, compounded annually, was assumed on 
all public roadways. This growth rate was applied to the existing volumes to account 
for future development outside of the immediate study area. Further, as noted in the 
scope of work document, between 2010 and 2013 the average daily traffic volumes, 
as published by VDOT, on both Maple Avenue and Nutley Street have declined (from 
30,000 to 26,000 vehicles per day and 26,000 to 19,000 vehicles per day, 
respectively). Thus, the 1.0 percent growth should be considered conservative and 
would account for adjacent developments not specifically assumed in the TIA.  
 
We trust that the responses provided herein adequately address the comments 
raised in the Planning Commissions review of the traffic impact study. If you have 
any questions or require additional information, do not hesitate to contact Mike 
Pinkoske at mrpinkoske@wellsandassociates.com. 
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Michael R. Pinkoske

From: Kraucunas, Paul J. (VDOT), P.E. <Paul.Kraucunas@VDOT.Virginia.gov>
Sent: Wednesday, April 06, 2016 8:12 AM
To: 'Gallagher, Michael'
Cc: Sarah Hall; Michael R. Pinkoske; Mulhern,  Patrick; Garland,  Hyojung
Subject: RE: James Madison Drive/Maple Avenue (Rte123)

Michael, 
We have discussed this concern again but strongly feel that the left turns really do need to be curtailed at Madison Drive 
as the whole intent of this installation is to provide a safe crossing for pedestrians.  Allowing left turns from Madison 
Drive would defeat this purpose. 
Please contact me if you have any other questions. 
Thank you, 
Paul 
 

From: Gallagher, Michael [mailto:Michael.Gallagher@viennava.gov]  
Sent: Friday, April 01, 2016 2:48 PM 
To: Kraucunas, Paul J. (VDOT), P.E. 
Cc: Sarah Hall; Michael R. Pinkoske; Mulhern, Patrick; Garland, Hyojung 
Subject: RE: James Madison Drive/Maple Avenue (Rte123) 
 
Paul, 
 
On March 23rd the first Public Hearing was held on the Rezoning case adjacent to the Maple Ave/James Madison Drive 
intersection. While no one from the public expressed concern yet (because most surrounding residents and users are 
not yet aware of the plan), the Vienna Planning Commission expressed concerns about the impact to the surrounding 
local roads by a no left turn from James Madison Drive. We communicated what was discussed in our meeting on 
February 12 with you and Randy – that VDOT would support a HAWK contingent upon the left turn restriction and that 
VDOT felt very strongly about this. They have asked that staff circle back with VDOT to see if there is any alternative or 
flexibility on this. Can you please provide me some feedback so that I can report back to the Commission?  Thank you 
and I appreciate VDOT’s input and coordination on this issue. 
 
 
Sincerely, 
  
‐‐‐‐‐‐‐‐‐‐‐‐ 
Michael J. Gallagher, PE 
Deputy Director of Public Works 
Town of Vienna 
127 Center St. S 
Vienna, VA 22180 
(703) 255‐6389 (Office) 
(703) 255‐5722 (Fax) 
Michael.Gallagher@viennava.gov 
www.viennava.gov 
We’re on Facebook! 
Follow us on Twitter! 
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From: Michael R. Pinkoske [mailto:mrpinkoske@wellsandassociates.com]  
Sent: Friday, January 22, 2016 9:17 AM 
To: Kraucunas, Paul J. (VDOT), P.E. 
Cc: Gallagher, Michael; Sarah Hall 
Subject: James Madison Drive/Maple Avenue (Rte123) 
 
Good morning Paul,  
I wanted to follow up with you regarding our conversation about the intersection on Maple Avenue (Rte 123) & James 
Madison Drive on Wednesday.  After our discussion I met with the Town of Vienna including Mike Gallagher (cc’d) to 
discuss potential improvements at the intersection including full signalization and a HAWK signal.  We (both the 
applicant and the Town of Vienna) would like to set up a meeting with VDOT to discuss the coordination of the potential 
improvement.  As we discussed, the intersection is unique in that the eastern leg of the intersection in within the Town 
boundary while the remaining portion of the intersection is in FFX County.  We would like to come to a consensus as to 
whether or not the improvements, whether a full signal or some variation of, would be a VDOT or Town signal. Either 
way, we believe some leave of coordination at this stage is required so everyone is on the same page. If you could 
provide a potential time/date to get together it would be appreciated. 
Thanks and good luck with the coming snow! 
Mike 
 

MICHAEL R. PINKOSKE, PTP | SENIOR ASSOCIATE
WELLS + ASSOCIATES 
1420 Spring Hill Road, Suite 610, Tysons, VA 22102 
OFFICE: (703) 917-6620 
DIRECT: (703) 676-3609 
NEW EMAIL: mrpinkoske@wellsandassociates.com 

 
CONNECT WITH US AT OUR NEW WEBSITE:  

www.WellsandAssociates.com 

 
 
*** VIRGINIA FREEDOM OF INFORMATION NOTICE *** 
 
NOTICE:  This e-mail and any of its attachments may constitute  
a public record under the Virginia Freedom of Information Act.   
Accordingly, the sender and/or recipient listed above may be  
required to produce this e-mail and any of its attachments to  
any requester unless certain limited and very specific  
exemptions are applicable. 
 
Town of Vienna, Virginia 2015 
Website: http://www.viennava.gov 
Facebook: http://www.facebook.com/TownofViennaVA 
Twitter: http://www.twitter.com/TownofViennaVA 
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