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Chapter	1
Introduction

1.1 Project Overview

This system analyses study has been prepared for the LOR-611-1.10 project.  The LOR-611-1.10 project

consist of the full reconstruction of the traffic signals and curb ramps at the intersections of SR 611 /

N. Leavitt Road, SR 611 / Oberlin Avenue and SR 611 / Washington Avenue in the City of Lorain, Ohio. 

The intersection of SR 611 and N. Leavitt Drive was not included in system analyses study since the

plans state that intersection will not operate in coordination with the other traffic signals along the

corridor. 

This system analyses study includes the re-timing of the following two (2) intersections:

1. SR 611 & Oberlin Avenue

2. SR 611 & Washington Avenue

A general location map is shown in Figure	1,	Page	2.  SR 611 has a posted speed limit of 35 miles per

hour (mph) for the entire study area. 

The two study intersections listed above were upgraded to Econolite Cobalt controllers and they are

both running a time of day program.

Page 1
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A copy of the signal plans for the LO-611-1.10 project are shown in Appendix	A.  These plans show the

current layout of the traffic signal controls and the phasing and timings for the signals. 

The ODOT traffic signal timing inspection forms for each of the study intersections were filled out by

a certified traffic engineer and are shown in Appendix	B. These inspections were performed to review

and observe the signal equipments within the cabinets to insure there are no malfunctions or

irregularities in the signal operations.  

1.2 Study Objectives

This study is structured for the following purposes;

- to analyze the signal and coordination timings at the two (2) signalized study

intersections in order to optimize the timings along the corridor and develop new

coordination patterns;

- and to provide a series of Speed and Delay Studies to document the change in travel

time and stopped delay as a means of measuring the efficiency of the timing

improvements at the signals along SR 611.

This study documents the methodologies, findings and conclusions of the analysis, including the basis

for all assumptions, traffic parameters utilized and conclusions reached.

Page 3
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Chapter	2

Signal	Timing	Analyses

2.1 Traffic Volumes

Manual intersection traffic counts were performed as the first step to optimize the signal timing for the

intersections.  Nine-hour turning movement count samples were performed at the two intersections

on January 9, 2025.  The manual traffic counts were conducted in fifteen (15) minute intervals between

the hours of 7:00 AM - 10:00 AM, 11:00 AM - 2:00 PM, and 3:00 PM - 6:00 PM, then hourly totals were

calculated.  Vehicle classification to determine the extent of trucks and buses was also performed for

all counts.  Copies of turning movement counts are provided in Appendix	C.  

Twenty-four hour automatic tube count data was also collected on SR 611 from January 7 - 11, 2025. 

The tube counter was placed between the Washington and the nearby Hamilton Avenue intersections

to prevent motorists from queuing on the tubes near the signalized study intersections.  This tube data

was used to determine the optimal time of day pattern based on the hourly variation of traffic volumes

on SR 611.  Copies of the automatic tube counts are provided in Appendix	D.

2.2 Signal Clearance Timings Calculations

The signal clearance timings were recalculated for the study intersections and copies of the clearance

timings calculations are shown in Appendix	E.  The final signal timings for the study intersections are

shown in Appendix	F.  The new signal timings were installed into the signals prior to the revised

coordination timings being installed.

Page 4
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2.3 Synchro Capacity Analyses

The computer program, Synchro 12.1 (Build 0, Revision 30), from Trafficware was used to determine

the optimal signal timings for the intersections along the corridor.  A cycle evaluation was performed

for the nine hours from the manual traffic counts.  Copies of the Synchro computer output for the nine

time periods are shown in Appendix	G.  

The optimized coordination timings for the signal system were developed based on the Synchro

Analyses results and are shown in Appendix	H.  It was determined that the system operate optimally

using two patterns for the various peak periods of the day and in the free mode during all other time

periods.  The AM-Peak and Mid-day hours were determined to operate most efficiently with a 70 second

cycle length (Pattern 3).   This short cycle length will reduce the delay experienced by motorists on the

side street while still maintaining efficient progression along SR 611.  The PM-Peak hours were

determined to operate most efficiently with a longer 80 second cycle length (Pattern 4) since the higher

traffic volumes during the evening peak period will require additional green time to adequately serve

these vehicles.  

The time of day plans for the coordinated system are also shown in Appendix	H.	 	The updated

coordination timings and the new time of day plans were installed into the controllers prior to the final

set of travel runs being performed.	

Page 5
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Chapter	3

Speed	and	Delay	Analysis

3.1 Method of Study

A series of travel time studies were conducted for the SR 611 Corridor utilizing the Tru-Traffic software

program.  The “floating car” technique was used to gather data related to the amount of time it takes

to travel from one end of the study area to the other (from Oberlin Avenue to Washington Avenue).  The

travel time between intersections and amount of stopped time was recorded through the use of a GPS

receiver and the Tru-Traffic program 

The travel time studies for this study were conducted during four separate time periods.  The time

periods under study are as follows.

I. 7:00 AM to 9:00 AM  (AM Peak)

II. 11:00 AM to 1:00 PM (Mid-day Peak)

III. 4:00 PM to 6:00 PM (PM Peak)

IV. 9:00 AM to 11:00 AM  (Off Peak)

The travel time runs were performed in both directions along the corridors by a test car.  A minimum

of six (6) runs were conducted in each direction for each time period.  The travel studies were

conducted during dry weather conditions while observing the posted speed limit.

The data obtained from the travel studies was averaged in the following categories for each of the time

periods under study.

A. Trip Time (minutes)

B. Stop Time (minutes)

C. Travel Speed (mph)

D. Running Speed (mph)

Page 6
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Travel 

Time (sec)

Vehicle

Delay 

(sec)

Stopped 

Delay

(sec)

Stops
Average Speed 

(mph)

45 7 7 0.5 26.1

37 1 2 0.2 31.3

‐18% ‐86% ‐71% ‐60% 20%

Reduction

No Change

Increase

Cumulative	Analysis

(Note: in the case of average speed, green means an increase in overall travel speed, 

whereas red means a reduction in overall travel speed)

% Change

SR	611
Pre‐Study	vs.	Optimized	Timings

CUMULATIVE

Optimized

Pre‐Study

Timing

3.2 Travel Run Comparison

The individual travel run results are found in Appendix	 I. The travel run comparison tables and

graphical results of the travel time studies are found in Appendix	J.  The overall summary for each

corridor is shown below. 

The optimized signal timings have resulted in a net reduction of the average travel time along SR 611

by 18%, a reduction of 86% in vehicle delay and a reduction in stopped delay by 71%.  The reduced

stopped time has resulted in increased travel speeds from 26.1 mph to 31.3 mph.  This is a 20%

increase in travel speeds. 

The re-timing of the two study intersections on SR 611 has provided benefits to the motorists and

residents within the City of Lorain due to the reduction in delay, anticipated reduction in motor vehicle

crashes, and increase in travel speeds.  The estimated annual signal re-timing benefits (in dollars) are

shown in Appendix	K.   The re-timing is expected to save $38,047 to motorists using SR 611 with a

benefit to cost ratio of 2:1. 

Page 7
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Appendix	D	‐	24‐Hour	Automatic	Tube	Count



TM
S

 E
ng

in
ee

rs
Tu

be
 C

ou
nt

 R
ep

or
t

24
-1

22
: C

ity
 o

f M
ed

in
a

Si
te

 C
od

e:
 W

 2
1s

t S
T

St
ar

t D
at

e:
 1

/7
/2

02
5

Lo
ca

tio
n 

1:
 W

. 2
1s

t S
t.,

 b
/w

En
d 

D
at

e:
 1

/1
1/

20
25

Lo
ca

tio
n 

2:
 W

as
hi

ng
to

n 
& 

H
am

ilt
on

 A
ve

.
D

at
e 

Pr
in

te
d:

 1
/1

3/
20

25
Lo

ca
tio

n 
3:

 L
or

ai
n,

 O
h.

La
tit

ud
e:

 0
.0

00
00

0
Lo

ca
tio

n 
4:

Lo
ng

itu
de

: 0
.0

00
00

0 1

1/
6/

20
25

1/
6/

20
25

1/
7/

20
25

1/
8/

20
25

1/
9/

20
25

1/
10

/2
02

5
W

ee
kd

ay
 A

ve
ra

ge
1/

11
/2

02
5

1/
12

/2
02

5
Ti

m
e

A 
to

 B
,

EB
B 

to
 A

,
W

B
A 

to
 B

,
EB

B 
to

 A
,

W
B

A 
to

 B
,

EB
B 

to
 A

,
W

B
A 

to
 B

,
EB

B 
to

 A
,

W
B

A 
to

 B
,

EB
B 

to
 A

,
W

B
A 

to
 B

,
EB

B 
to

 A
,

W
B

A 
to

 B
,

EB
B 

to
 A

,
W

B
A 

to
 B

,
EB

B 
to

 A
,

W
B

12
:0

0 
AM

*
*

*
*

36
47

39
45

46
44

40
45

50
45

*
*

1:
00

*
*

*
*

23
26

30
26

20
29

24
27

45
31

*
*

2:
00

*
*

*
*

26
24

22
28

21
19

23
24

26
3

*
*

3:
00

*
*

*
*

23
15

22
13

19
21

21
16

26
3

*
*

4:
00

*
*

*
*

47
24

56
25

41
21

48
23

14
3

*
*

5:
00

*
*

*
*

13
4

71
13

0
81

10
9

62
12

4
71

16
0

*
*

6:
00

*
*

*
*

13
4

15
9

12
4

13
9

12
0

13
0

12
6

14
3

0
0

*
*

7:
00

*
*

*
*

35
4

27
2

32
7

27
3

28
9

25
4

32
3

26
6

0
0

*
*

8:
00

*
*

*
*

30
2

27
4

29
8

25
7

27
6

24
1

29
2

25
7

0
0

*
*

9:
00

*
*

*
*

23
6

24
1

24
1

22
3

25
1

23
1

24
3

23
2

0
0

*
*

10
:0

0
*

*
*

*
25

1
23

8
20

4
23

9
22

0
24

9
22

5
24

2
0

0
*

*
11

:0
0

*
*

*
*

22
0

24
6

23
2

22
4

28
1

28
0

24
4

25
0

0
0

*
*

12
:0

0 
PM

*
*

*
*

27
1

30
7

29
1

27
9

30
4

30
0

28
9

29
5

*
*

*
*

1:
00

*
*

*
*

27
7

30
6

29
5

31
4

29
8

33
8

29
0

31
9

*
*

*
*

2:
00

*
*

*
*

33
9

39
5

35
6

42
8

39
7

46
2

36
4

42
8

*
*

*
*

3:
00

*
*

37
1

41
3

38
0

41
1

32
8

43
1

36
9

44
8

36
2

42
6

*
*

*
*

4:
00

*
*

36
3

38
3

36
4

42
6

33
6

40
5

41
3

44
4

36
9

41
4

*
*

*
*

5:
00

*
*

28
0

35
4

30
5

34
5

31
6

36
0

31
1

36
5

30
3

35
6

*
*

*
*

6:
00

*
*

24
9

24
7

24
7

27
2

23
3

27
6

31
5

27
8

26
1

26
8

*
*

*
*

7:
00

*
*

19
0

21
0

19
4

22
0

22
2

20
1

18
0

21
7

19
6

21
2

*
*

*
*

8:
00

*
*

14
4

16
9

16
6

16
2

17
1

17
5

16
0

18
3

16
0

17
2

*
*

*
*

9:
00

*
*

12
0

14
4

13
1

15
9

12
4

14
3

14
7

15
5

13
0

15
0

*
*

*
*

10
:0

0
*

*
94

96
86

10
9

10
1

98
12

4
12

7
10

1
10

8
*

*
*

*
11

:0
0

*
*

65
57

57
64

60
61

11
3

74
74

64
*

*
*

*
To

ta
l

0
0

18
76

20
73

46
03

48
13

45
58

47
44

48
24

49
72

46
32

48
08

17
7

85
0

0
D

ay
0

39
49

94
16

93
02

97
96

94
40

26
2

0
AM

 P
ea

k
7:

00
8:

00
7:

00
7:

00
7:

00
11

:0
0

7:
00

7:
00

12
:0

0 
AM

12
:0

0 
AM

Vo
lu

m
e

35
4

27
4

32
7

27
3

28
9

28
0

32
3

26
6

50
45

PM
 P

ea
k

3:
00

3:
00

3:
00

4:
00

2:
00

3:
00

4:
00

2:
00

4:
00

2:
00

Vo
lu

m
e

37
1

41
3

38
0

42
6

35
6

43
1

41
3

46
2

36
9

42
8

C
om

b 
To

ta
l

0
39

49
94

16
93

02
97

96
94

40
26

2
0

AD
T

AD
T:

 8
,8

01
AA

D
T:

 8
,8

01



Appendix	E	‐	Clearance	Timing	Calculations
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Appendix	F	‐	Final	Signal	Timing	Charts



   DUAL ENTRY: Yes 2,6
   REST IN RED: RING 1 - RING 2 -

START IN: FLASH
TIME FOR FLASH OR ALL RED: 7
FIRST PHASE(S): 2 6
COLOR DISPLAYED: G

1 2 3 4 5 6 7 8
WB L EB NB L SB EB L WB SB L NB

(SEC.) 7 20 7 10 7 20 7 10
*(SEC./ACTUATION) - - - - - - - -

*(SEC.) - - - - - - - -
(SEC.) 2.5 4.0 2.5 4.0 2.5 4.0 2.5 4.0

*(SEC.) - - - - - - - -
*(SEC.) - - - - - - - -
*(SEC.) - - - - - - - -
(SEC.) 15 50 15 30 15 50 15 30
(SEC.) 15 50 15 30 15 50 15 30
(SEC.) 3.2 4.1 3.0 3.3 3.2 4.1 3.0 3.3
(SEC.) 1.0 1.0 1.6 1.0 1.0 1.0 1.6 1.0
(SEC.) - 8 - 8 - 8 - 8
(SEC.) - 13 - 13 - 13 - 13

MAXIMUM (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF
MINIMUM (ON/OFF) OFF ON OFF OFF OFF ON OFF OFF
PEDESTRIAN (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF

(ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF
*VOLUME DENSITY CONTROLS

NOTES:
1.

2.

3.

4.

Maximum recall should normally be set to OFF for all used phases, particularly on the coordinated phases during coordinated operation.

Pedestrian recall should be set to OFF for all used phase

Set minimum recall to ON for the major street phases if the intersection consist of a major street and a minor street with significantly 

higher volumes on the major street.

Set minimum recall to OFF when the intersection consists of two streets with equal volumes and set‐back detectors on both streets.

SIGNAL TIMING CHART

START UP

MAINTAINING AGENCY:
INTERSECTION:

D

- - - -

 OVERLAP

 PHASES

CONTROLLER MOVEMENT NO.

PHASES:

W. 21st Street & Oberlin Avenue
Lorain

A B C

MEMORY

PASSAGE TIME (PRESET GAP)
TIME BEFORE REDUCTION
MINIMUM GAP
TIME TO REDUCE
MAXIMUM GREEN I
MAXIMUM GREEN II
YELLOW CHANGE
ALL RED CLEARANCE
WALK
PEDESTRIAN CLEARANCE

RECALL

MAXIMUM INITIAL

INTERVAL OR FEATURE
INTERSECTION MOVEMENT (PHASE)
DIRECTION
MINIMUM GREEN (INITIAL)
ADDED INITIAL



   DUAL ENTRY: Yes 2,6
   REST IN RED: RING 1 - RING 2 -

START IN: FLASH
TIME FOR FLASH OR ALL RED: 7
FIRST PHASE(S): 2 6
COLOR DISPLAYED: G

1 2 - 4 5 6 - 8
WB L EB - SB EB L WB - NB

(SEC.) 7 20 - 10 7 20 - 10
*(SEC./ACTUATION) - - - - - - - -

*(SEC.) - - - - - - - -
(SEC.) 2.5 4.0 - 4.0 2.5 4.0 - 4.0

*(SEC.) - - - - - - - -
*(SEC.) - - - - - - - -
*(SEC.) - - - - - - - -
(SEC.) 15 50 - 30 15 50 - 30
(SEC.) 15 50 - 30 15 50 - 30
(SEC.) 3.2 4.1 - 3.3 3.2 4.1 - 3.3
(SEC.) 1.0 1.0 - 1.0 1.0 1.0 - 1.0
(SEC.) - 7 - 7 - 7 - 7
(SEC.) - 7 - 9 - 7 - 9

MAXIMUM (ON/OFF) OFF OFF - OFF OFF OFF - OFF
MINIMUM (ON/OFF) OFF ON - OFF OFF ON - OFF
PEDESTRIAN (ON/OFF) OFF OFF - OFF OFF OFF - OFF

(ON/OFF) OFF OFF - OFF OFF OFF - OFF
*VOLUME DENSITY CONTROLS

NOTES:
1.

2.

3.

4.

Maximum recall should normally be set to OFF for all used phases, particularly on the coordinated phases during coordinated operation.

Pedestrian recall should be set to OFF for all used phase

Set minimum recall to ON for the major street phases if the intersection consist of a major street and a minor street with significantly 

higher volumes on the major street.

Set minimum recall to OFF when the intersection consists of two streets with equal volumes and set‐back detectors on both streets.

SIGNAL TIMING CHART

START UP

MAINTAINING AGENCY:
INTERSECTION:

D

- - - -

 OVERLAP

 PHASES

CONTROLLER MOVEMENT NO.

PHASES:

W. 21st Street & Washington Avenue
Lorain

A B C

MEMORY

PASSAGE TIME (PRESET GAP)
TIME BEFORE REDUCTION
MINIMUM GAP
TIME TO REDUCE
MAXIMUM GREEN I
MAXIMUM GREEN II
YELLOW CHANGE
ALL RED CLEARANCE
WALK
PEDESTRIAN CLEARANCE

RECALL

MAXIMUM INITIAL

INTERVAL OR FEATURE
INTERSECTION MOVEMENT (PHASE)
DIRECTION
MINIMUM GREEN (INITIAL)
ADDED INITIAL



Appendix	G	‐	Synchro	Analyses	Outputs



Timings 7:00 - 8:00 AM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 70 232 97 172 17 160 35 191
Future Volume (vph) 70 232 97 172 17 160 35 191
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 30.0 13.0 30.0 27.0 27.0 27.0 27.0
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 41.8 34.8 42.6 35.2 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.60 0.50 0.61 0.50 0.23 0.23 0.23 0.23
v/c Ratio 0.12 0.37 0.19 0.26 0.13 0.65 0.26 0.68
Control Delay (s/veh) 6.4 14.7 5.0 9.3 21.1 27.7 24.5 30.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 6.4 14.7 5.0 9.3 21.1 27.7 24.5 30.7
LOS A B A A C C C C
Approach Delay (s/veh) 12.9 7.8 27.3 29.9
Approach LOS B A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay (s/veh): 18.6 Intersection LOS: B
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 7:00 - 8:00 AM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 35 259 18 225 5 20 60 36
Future Volume (vph) 35 259 18 225 5 20 60 36
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 33.0 13.0 33.0 24.0 24.0 24.0 24.0
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 34.3% 34.3% 34.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 46.5 42.7 45.6 40.5 13.4 13.4
Actuated g/C Ratio 0.66 0.61 0.65 0.58 0.19 0.19
v/c Ratio 0.06 0.30 0.03 0.33 0.19 0.61
Control Delay (s/veh) 5.6 10.2 4.8 10.6 17.9 29.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 5.6 10.2 4.8 10.6 17.9 29.4
LOS A B A B B C
Approach Delay (s/veh) 9.7 10.2 17.9 29.4
Approach LOS A B B C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 4 (6%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay (s/veh): 14.2 Intersection LOS: B
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 8:00 - 9:00 AM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 30 159 61 128 33 148 56 156
Future Volume (vph) 30 159 61 128 33 148 56 156
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 29.0 13.0 29.0 28.0 28.0 28.0 28.0
Total Split (%) 18.6% 41.4% 18.6% 41.4% 40.0% 40.0% 40.0% 40.0%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 43.1 38.0 44.4 40.5 15.6 15.6 15.6 15.6
Actuated g/C Ratio 0.62 0.54 0.63 0.58 0.22 0.22 0.22 0.22
v/c Ratio 0.04 0.20 0.09 0.15 0.23 0.67 0.48 0.55
Control Delay (s/veh) 6.0 11.5 4.4 7.2 23.3 29.8 32.9 27.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 6.0 11.5 4.4 7.2 23.3 29.8 32.9 27.1
LOS A B A A C C C C
Approach Delay (s/veh) 10.7 6.3 28.9 28.5
Approach LOS B A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay (s/veh): 20.3 Intersection LOS: C
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 8:00 - 9:00 AM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 20 246 27 210 11 42 52 64
Future Volume (vph) 20 246 27 210 11 42 52 64
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 32.0 13.0 32.0 25.0 25.0 25.0 25.0
Total Split (%) 18.6% 45.7% 18.6% 45.7% 35.7% 35.7% 35.7% 35.7%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 45.8 42.1 45.8 42.1 14.0 14.0
Actuated g/C Ratio 0.65 0.60 0.65 0.60 0.20 0.20
v/c Ratio 0.03 0.30 0.04 0.24 0.26 0.63
Control Delay (s/veh) 3.3 8.0 5.0 9.2 16.1 29.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 3.3 8.0 5.0 9.2 16.1 29.3
LOS A A A A B C
Approach Delay (s/veh) 7.7 8.8 16.1 29.3
Approach LOS A A B C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 3 (4%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay (s/veh): 13.8 Intersection LOS: B
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 9:00 - 10:00 AM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 24 139 59 114 25 113 32 125
Future Volume (vph) 24 139 59 114 25 113 32 125
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 30.0 13.0 30.0 27.0 27.0 27.0 27.0
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 45.1 38.6 47.2 43.3 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.64 0.55 0.67 0.62 0.18 0.18 0.18 0.18
v/c Ratio 0.03 0.18 0.09 0.15 0.17 0.60 0.26 0.55
Control Delay (s/veh) 4.5 9.6 3.7 6.2 24.8 27.1 27.5 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 4.5 9.6 3.7 6.2 24.8 27.1 27.5 29.2
LOS A A A A C C C C
Approach Delay (s/veh) 9.0 5.4 26.8 28.9
Approach LOS A A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay (s/veh): 17.8 Intersection LOS: B
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 9:00 - 10:00 AM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 188 8 166 3 22 24 22
Future Volume (vph) 19 188 8 166 3 22 24 22
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 33.0 13.0 33.0 24.0 24.0 24.0 24.0
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 34.3% 34.3% 34.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 53.2 51.9 52.4 49.7 10.3 10.3
Actuated g/C Ratio 0.76 0.74 0.75 0.71 0.15 0.15
v/c Ratio 0.02 0.17 0.01 0.16 0.22 0.34
Control Delay (s/veh) 1.7 3.9 2.9 5.9 22.2 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 1.7 3.9 2.9 5.9 22.2 21.9
LOS A A A A C C
Approach Delay (s/veh) 3.7 5.8 22.2 21.9
Approach LOS A A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 4 (6%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.34
Intersection Signal Delay (s/veh): 8.9 Intersection LOS: A
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 11:00 - 12:00 PM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 42 168 52 163 22 129 34 144
Future Volume (vph) 42 168 52 163 22 129 34 144
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 30.0 13.0 30.0 27.0 27.0 27.0 27.0
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 45.5 40.3 45.6 40.3 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.65 0.58 0.65 0.58 0.19 0.19 0.19 0.19
v/c Ratio 0.06 0.23 0.07 0.20 0.16 0.58 0.23 0.59
Control Delay (s/veh) 4.8 9.8 4.2 7.6 24.0 28.1 25.8 29.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 4.8 9.8 4.2 7.6 24.0 28.1 25.8 29.3
LOS A A A A C C C C
Approach Delay (s/veh) 9.0 6.8 27.6 28.7
Approach LOS A A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay (s/veh): 17.4 Intersection LOS: B
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 11:00 - 12:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 181 5 180 2 17 35 28
Future Volume (vph) 19 181 5 180 2 17 35 28
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 33.0 13.0 33.0 24.0 24.0 24.0 24.0
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 34.3% 34.3% 34.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 52.9 51.6 52.9 51.6 10.6 10.6
Actuated g/C Ratio 0.76 0.74 0.76 0.74 0.15 0.15
v/c Ratio 0.02 0.15 0.01 0.21 0.18 0.40
Control Delay (s/veh) 2.3 4.3 3.0 5.3 21.8 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 2.3 4.3 3.0 5.3 21.8 25.6
LOS A A A A C C
Approach Delay (s/veh) 4.1 5.3 21.8 25.6
Approach LOS A A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 9 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay (s/veh): 9.2 Intersection LOS: A
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 12:00 - 1:00 PM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 44 213 98 164 32 168 32 163
Future Volume (vph) 44 213 98 164 32 168 32 163
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 30.0 13.0 30.0 27.0 27.0 27.0 27.0
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 42.2 35.6 44.2 38.4 15.4 15.4 15.4 15.4
Actuated g/C Ratio 0.60 0.51 0.63 0.55 0.22 0.22 0.22 0.22
v/c Ratio 0.06 0.29 0.15 0.21 0.19 0.67 0.23 0.52
Control Delay (s/veh) 5.9 13.0 5.2 8.7 22.4 29.6 24.3 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 5.9 13.0 5.2 8.7 22.4 29.6 24.3 26.1
LOS A B A A C C C C
Approach Delay (s/veh) 12.0 7.5 28.8 25.9
Approach LOS B A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay (s/veh): 18.1 Intersection LOS: B
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 12:00 - 1:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 30 219 4 209 7 12 27 21
Future Volume (vph) 30 219 4 209 7 12 27 21
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 33.0 13.0 33.0 24.0 24.0 24.0 24.0
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 34.3% 34.3% 34.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 53.1 51.9 52.3 49.6 10.4 10.4
Actuated g/C Ratio 0.76 0.74 0.75 0.71 0.15 0.15
v/c Ratio 0.04 0.17 0.00 0.20 0.14 0.37
Control Delay (s/veh) 1.9 3.9 3.0 6.3 22.3 21.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 1.9 3.9 3.0 6.3 22.3 21.7
LOS A A A A C C
Approach Delay (s/veh) 3.7 6.2 22.3 21.7
Approach LOS A A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 6 (9%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay (s/veh): 8.3 Intersection LOS: A
Intersection Capacity Utilization 41.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 1:00 - 2:00 PM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 30 193 87 197 25 199 43 200
Future Volume (vph) 30 193 87 197 25 199 43 200
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 30.0 13.0 30.0 27.0 27.0 27.0 27.0
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 40.5 34.0 43.4 39.0 17.0 17.0 17.0 17.0
Actuated g/C Ratio 0.58 0.49 0.62 0.56 0.24 0.24 0.24 0.24
v/c Ratio 0.05 0.31 0.14 0.25 0.16 0.70 0.34 0.61
Control Delay (s/veh) 6.8 14.2 6.7 10.1 20.5 30.0 26.4 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 6.8 14.2 6.7 10.1 20.5 30.0 26.4 27.2
LOS A B A B C C C C
Approach Delay (s/veh) 13.3 9.2 29.2 27.1
Approach LOS B A C C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay (s/veh): 19.8 Intersection LOS: B
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 1:00 - 2:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 253 8 247 1 28 50 41
Future Volume (vph) 19 253 8 247 1 28 50 41
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 33.0 13.0 33.0 24.0 24.0 24.0 24.0
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 34.3% 34.3% 34.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 48.6 46.3 48.6 46.3 12.1 12.1
Actuated g/C Ratio 0.69 0.66 0.69 0.66 0.17 0.17
v/c Ratio 0.03 0.24 0.01 0.31 0.19 0.55
Control Delay (s/veh) 2.7 5.2 4.0 7.3 19.0 27.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 2.7 5.2 4.0 7.3 19.0 27.8
LOS A A A A B C
Approach Delay (s/veh) 5.0 7.2 19.0 27.8
Approach LOS A A B C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 6 (9%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay (s/veh): 10.9 Intersection LOS: B
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 3:00 - 4:00 PM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 55 240 116 285 53 294 32 268
Future Volume (vph) 55 240 116 285 53 294 32 268
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 33.0 14.0 34.0 33.0 33.0 33.0 33.0
Total Split (%) 16.3% 41.3% 17.5% 42.5% 41.3% 41.3% 41.3% 41.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 44.3 37.5 46.1 38.3 22.9 22.9 22.9 22.9
Actuated g/C Ratio 0.55 0.47 0.58 0.48 0.29 0.29 0.29 0.29
v/c Ratio 0.11 0.40 0.22 0.42 0.38 0.78 0.31 0.70
Control Delay (s/veh) 8.7 17.9 8.0 14.2 28.4 35.2 27.5 31.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 8.7 17.9 8.0 14.2 28.4 35.2 27.5 31.5
LOS A B A B C D C C
Approach Delay (s/veh) 16.4 12.6 34.3 31.1
Approach LOS B B C C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay (s/veh): 23.5 Intersection LOS: C
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 3:00 - 4:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 41 254 33 319 16 64 42 60
Future Volume (vph) 41 254 33 319 16 64 42 60
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 39.0 13.0 39.0 28.0 28.0 28.0 28.0
Total Split (%) 16.3% 48.8% 16.3% 48.8% 35.0% 35.0% 35.0% 35.0%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 53.7 48.5 53.6 48.4 15.4 15.4
Actuated g/C Ratio 0.67 0.61 0.67 0.61 0.19 0.19
v/c Ratio 0.07 0.28 0.05 0.40 0.60 0.75
Control Delay (s/veh) 4.2 8.6 5.1 11.7 33.6 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 4.2 8.6 5.1 11.7 33.6 39.9
LOS A A A B C D
Approach Delay (s/veh) 8.0 11.2 33.6 39.9
Approach LOS A B C D

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 9 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay (s/veh): 19.0 Intersection LOS: B
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 4:00 - 5:00 PM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 62 261 115 258 40 287 37 245
Future Volume (vph) 62 261 115 258 40 287 37 245
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 32.0 15.0 34.0 33.0 33.0 33.0 33.0
Total Split (%) 16.3% 40.0% 18.8% 42.5% 41.3% 41.3% 41.3% 41.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 43.2 36.1 44.9 37.0 24.1 24.1 24.1 24.1
Actuated g/C Ratio 0.54 0.45 0.56 0.46 0.30 0.30 0.30 0.30
v/c Ratio 0.14 0.50 0.25 0.40 0.23 0.81 0.35 0.58
Control Delay (s/veh) 9.3 20.6 9.1 15.0 22.0 36.2 29.4 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 9.3 20.6 9.1 15.0 22.0 36.2 29.4 26.3
LOS A C A B C D C C
Approach Delay (s/veh) 18.7 13.4 34.8 26.6
Approach LOS B B C C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay (s/veh): 23.3 Intersection LOS: C
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 4:00 - 5:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 28 291 19 333 9 41 55 36
Future Volume (vph) 28 291 19 333 9 41 55 36
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 39.0 13.0 39.0 28.0 28.0 28.0 28.0
Total Split (%) 16.3% 48.8% 16.3% 48.8% 35.0% 35.0% 35.0% 35.0%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 55.5 51.8 54.7 49.6 14.3 14.3
Actuated g/C Ratio 0.69 0.65 0.68 0.62 0.18 0.18
v/c Ratio 0.05 0.31 0.03 0.38 0.27 0.65
Control Delay (s/veh) 3.8 7.4 4.6 10.6 23.8 34.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 3.8 7.4 4.6 10.6 23.8 34.0
LOS A A A B C C
Approach Delay (s/veh) 7.1 10.3 23.8 34.0
Approach LOS A B C C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 16 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay (s/veh): 14.4 Intersection LOS: B
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Timings 5:00 - 6:00 PM
3: Oberlin Avenue & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 46 214 106 230 36 245 42 249
Future Volume (vph) 46 214 106 230 36 245 42 249
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 27.1 12.2 27.1 26.3 26.3 26.3 26.3
Total Split (s) 13.0 34.0 13.0 34.0 33.0 33.0 33.0 33.0
Total Split (%) 16.3% 42.5% 16.3% 42.5% 41.3% 41.3% 41.3% 41.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 45.7 39.0 48.4 42.2 21.5 21.5 21.5 21.5
Actuated g/C Ratio 0.57 0.49 0.61 0.53 0.27 0.27 0.27 0.27
v/c Ratio 0.08 0.33 0.18 0.32 0.25 0.75 0.37 0.66
Control Delay (s/veh) 8.1 16.2 6.6 10.2 24.6 34.5 30.0 30.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 8.1 16.2 6.6 10.2 24.6 34.5 30.0 30.8
LOS A B A B C C C C
Approach Delay (s/veh) 15.0 9.3 33.5 30.7
Approach LOS B A C C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay (s/veh): 22.2 Intersection LOS: C
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Oberlin Avenue & W. 21st St



Timings 5:00 - 6:00 PM
6: Washington Ave & W. 21st St 01/22/2025

Scenario 1  2:51 pm 01/21/2025 Baseline Synchro 12 Report
Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 40 281 10 325 7 35 45 37
Future Volume (vph) 40 281 10 325 7 35 45 37
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 7.0 20.0 10.0 10.0 10.0 10.0
Minimum Split (s) 12.2 26.1 12.2 26.1 21.3 21.3 21.3 21.3
Total Split (s) 13.0 42.0 13.0 42.0 25.0 25.0 25.0 25.0
Total Split (%) 16.3% 52.5% 16.3% 52.5% 31.3% 31.3% 31.3% 31.3%
Yellow Time (s) 3.2 4.1 3.2 4.1 3.3 3.3 3.3 3.3
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.2 5.1 4.2 5.1 4.3 4.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None
Act Effct Green (s) 58.0 55.7 56.3 51.2 12.7 12.7
Actuated g/C Ratio 0.73 0.70 0.70 0.64 0.16 0.16
v/c Ratio 0.06 0.25 0.01 0.37 0.24 0.58
Control Delay (s/veh) 2.7 4.9 3.9 9.4 23.7 31.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 2.7 4.9 3.9 9.4 23.7 31.4
LOS A A A A C C
Approach Delay (s/veh) 4.6 9.3 23.7 31.4
Approach LOS A A C C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 13 (16%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay (s/veh): 12.2 Intersection LOS: B
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Washington Ave & W. 21st St



Appendix	H	‐	Optimized	Coordination	Timing	

and	Time	of	Day	Plans



Time of 

Day
Cycle 1 ‐ WB LT 2 ‐ EB 3 ‐ OMIT 4 ‐ SB 5 ‐ EB LT 6 ‐ WB 7 ‐ OMIT 8 ‐ NB

Offset 1  

Synchro

7:00 70 13 30 27 13 30 27 0

8:00 70 13 29 28 13 29 28 0

9:00 70 13 30 27 13 30 27 0

11:00 70 13 30 27 13 30 27 0

12:00 70 13 30 27 13 30 27 0

13:00 70 13 30 27 13 30 27 0

15:00 80 14 33 33 13 34 33 0

16:00 80 15 32 33 13 34 33 0

17:00 80 13 34 33 13 34 33 0

Time of 

Day
Cycle 1 ‐ WB LT 2 ‐ EB 3 4 ‐ SB 5 ‐ EB LT 6 ‐ WB 7 8 ‐ NB

Offset 1  

Synchro

7:00 70 13 33 24 13 33 24 4

8:00 70 13 32 25 13 32 25 3

9:00 70 13 33 24 13 33 24 4

11:00 70 13 33 24 13 33 24 9

12:00 70 13 33 24 13 33 24 6

13:00 70 13 33 24 13 33 24 6

15:00 80 13 39 28 13 39 28 9

16:00 80 13 39 28 13 39 28 16

17:00 80 13 42 25 13 42 25 13

Note: Phase timing intervals in above chart are in seconds.  Offsets are shown in seconds.

W. 21st Street & Oberlin Avenue Phase

W. 21st Street ‐ Lorain ‐ Proposed Hourly Signal Splits and Offsets
1/22/2025

W. 21st Street & Oberlin Avenue Phase



Patterns Cycle 1 ‐ WB LT 2 ‐ EB 3 ‐ OMIT 4 ‐ SB 5 ‐ EB LT 6 ‐ WB 7 ‐ OMIT 8 ‐ NB
Offset 1  

Synchro

3 70 13 30 27 13 30 27 0

4 80 15 32 33 13 34 33 0

Patterns Cycle 1 ‐ WB LT 2 ‐ EB 3 4 ‐ SB 5 ‐ EB LT 6 ‐ WB 7 8 ‐ NB
Offset 1  

Synchro

3 70 13 33 24 13 33 24 13

4 80 13 40 27 13 40 27 9

Mon‐Fri 12:00 AM FREE Sat ‐ Sun 12:00 AM FREE

Mon‐Fri 7:00 AM 3 70 sec Sat ‐ Sun 9:00 AM 3 70 sec

Mon‐Fri 2:00 PM 4 80 sec Sat ‐ Sun 7:00 PM FREE

Mon‐Fri 6:00 PM 3 70 sec

Mon‐Fri 8:30 PM FREE

Note: Phase timing intervals in above chart are in seconds.  Offsets are shown in seconds.

Time of Day Plans Time of Day Plans

W. 21st Street & Oberlin Avenue Phase

W. 21st Street ‐ Lorain ‐ Proposed Patterns and Time of Day Schedule
1/22/2025

W. 21st Street & Oberlin Avenue Phase



Appendix	I	‐	Tru‐Traffic	Travel	Run	Results



Signal	Plan	Timing	Runs



Thursday 1/30/2025 12:16:50 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 7:34:33 AM to 8:26:19 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

52 1655 1650 12 40 7 45 18 34 14 14 38 33 20 22.2 0.7 33.5 55.5 9 1 0

Std Dev 
Neither 
(n=7) 

10 6 0 10 0 10 0 11 1 12 11 2 7 8 4.0 0.5 34.3 29.2 11 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 7:37:46 AM to 8:23:05 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

46 1654 1650 6 40 1 45 11 35 3 5 42 34 13 25.2 0.1 1.8 27.6 3 1 0

Std Dev
Neither 
(n=7) 

11 9 0 11 0 11 0 9 2 9 9 3 20 10 4.7 0.4 4.6 26.1 8 0 0

Page 1 of 2Travel Time & Delay Report for W. 21st St./S.R. 611

1/30/2025about:blank



Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 7:34:33 AM to 8:26:19 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

49 1655 1650 9 40 4 45 15 35 9 9 40 33 16 23.7 0.4 17.6 41.6 6 1 0

Std Dev 
Neither 
(n=14)

10 8 0 10 0 10 0 10 2 11 11 3 14 9 4.5 0.5 28.7 30.3 9 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D

Page 2 of 2Travel Time & Delay Report for W. 21st St./S.R. 611
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Thursday 1/30/2025 12:29:12 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 11:30:27 AM to 12:21:05 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

49 1652 1650 9 40 4 45 17 32 10 11 38 25 24 23.9 0.6 41.0 57.0 20 1 0

Std Dev 
Neither 
(n=7) 

12 1 0 12 0 12 0 12 1 13 12 2 11 4 4.7 0.5 39.2 27.6 24 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 11:33:42 AM to 12:23:46 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

38 1651 1650 -2 40 -7 45 4 34 1 1 37 11 27 30.0 0.1 9.2 50.4 4 1 0

Std Dev
Neither 
(n=7) 

6 0 0 6 0 6 0 5 3 3 3 5 18 12 4.2 0.4 24.4 22.2 11 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 11:30:27 AM to 12:23:46 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

44 1651 1650 3 40 -1 45 10 33 5 6 37 18 26 26.9 0.4 25.1 53.7 12 1 0

Std Dev 
Neither 
(n=14)

11 1 0 11 0 11 0 11 2 10 10 4 16 9 5.3 0.5 35.4 24.3 19 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 12:35:19 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 4:04:06 PM to 5:02:28 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

55 1653 1650 15 40 10 45 22 33 15 16 40 35 20 20.4 1.0 35.9 27.0 67 1 0

Std Dev 
Neither 
(n=7) 

4 3 0 4 0 4 0 4 1 6 6 3 4 5 1.5 0.0 37.5 34.7 48 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 4:07:08 PM to 5:05:47 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

40 1651 1650 0 40 -5 45 6 34 1 1 39 21 19 28.1 0.1 0.9 49.5 101 1 0

Std Dev
Neither 
(n=7) 

3 1 0 3 0 3 0 3 2 2 2 2 12 10 2.2 0.4 2.3 22.5 267 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 4:04:06 PM to 5:05:47 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

48 1652 1650 8 40 3 45 14 34 8 8 39 28 20 24.2 0.6 18.4 38.2 84 1 0

Std Dev 
Neither 
(n=14)

9 2 0 9 0 9 0 9 2 9 8 2 11 7 4.3 0.5 31.3 30.4 185 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 12:40:40 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 9:24:57 AM to 10:11:38 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

47 1692 1650 7 40 2 45 15 32 9 9 38 23 24 24.6 1.0 39.8 30.4 58 1 0

Std Dev 
Neither 
(n=7) 

4 42 0 4 0 4 0 5 1 4 4 1 5 3 1.7 0.0 37.1 36.2 46 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 9:38:26 AM to 10:15:16 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

34 1651 1650 -6 40 -11 45 2 33 0 0 34 4 31 32.8 0.0 0.0 48.9 0 1 0

Std Dev
Neither 
(n=7) 

2 1 0 2 0 2 0 2 1 0 0 2 7 5 1.6 0.0 0.0 19.5 0 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/15/2025 to Wednesday 1/15/2025, over day(s) Wed, with starting times during 9:24:57 AM to 10:15:16 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

41 1671 1650 1 40 -4 45 8 32 4 5 36 14 27 28.7 0.5 19.9 39.6 29 1 0

Std Dev 
Neither 
(n=14)

7 36 0 7 0 7 0 8 1 5 6 2 12 5 4.5 0.5 32.6 29.6 44 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 12:47:53 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 7:39:56 AM to 8:18:41 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

37 1651 1650 -3 40 -8 45 6 31 1 3 35 11 26 30.9 0.1 1.8 41.4 4 1 0

Std Dev 
Neither 
(n=7) 

6 0 0 6 0 6 0 5 1 3 3 3 12 6 4.7 0.4 4.8 15.2 11 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 7:31:57 AM to 8:26:50 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

34 1651 1650 -6 40 -11 45 2 32 0 0 34 5 29 33.2 0.0 0.0 55.4 0 1 0

Std Dev
Neither 
(n=7) 

3 0 0 3 0 3 0 2 1 0 0 3 6 3 2.5 0.0 0.0 8.0 0 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 7:31:57 AM to 8:26:50 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

36 1651 1650 -5 40 -9 45 4 32 1 1 34 8 28 32.1 0.1 0.9 48.4 2 1 0

Std Dev 
Neither 
(n=14)

5 0 0 5 0 5 0 4 1 2 3 3 10 5 3.8 0.3 3.4 13.7 8 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 12:54:13 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 11:41:28 AM to 12:27:27 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

41 1651 1650 1 40 -4 45 9 32 3 4 37 17 24 27.9 0.4 23.0 51.9 35 1 0

Std Dev 
Neither 
(n=7) 

6 0 0 6 0 6 0 5 1 4 5 3 9 4 4.1 0.5 28.8 6.5 53 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 11:43:53 AM to 12:19:04 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

33 1651 1650 -8 40 -12 45 1 31 0 0 33 1 31 34.5 0.0 0.0 39.7 0 1 0

Std Dev
Neither 
(n=7) 

1 0 0 1 0 1 0 1 1 0 0 1 2 1 0.8 0.0 0.0 16.8 0 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 11:41:28 AM to 12:27:27 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

37 1651 1650 -3 40 -8 45 5 32 2 2 35 9 27 31.2 0.2 11.5 45.8 18 1 0

Std Dev 
Neither 
(n=14)

6 0 0 6 0 6 0 5 1 3 4 3 10 5 4.4 0.4 22.9 13.8 40 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 1:00:47 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 4:01:37 PM to 5:02:05 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

37 1652 1650 -3 40 -8 45 7 31 4 4 33 9 29 31.2 0.3 16.7 55.3 4 1 0

Std Dev 
Neither 
(n=7) 

9 3 0 9 0 9 0 8 1 7 7 2 12 3 6.1 0.5 28.6 7.6 7 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 4:03:48 PM to 4:59:30 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

41 1651 1650 1 40 -4 45 10 31 3 4 38 18 23 27.7 0.4 22.6 51.7 40 1 0

Std Dev
Neither 
(n=7) 

6 0 0 6 0 6 0 6 1 5 5 3 8 3 3.8 0.5 28.7 7.3 71 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 4:01:37 PM to 5:02:05 PM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

39 1651 1650 -1 40 -6 45 8 31 4 4 36 13 26 29.5 0.4 19.7 53.5 22 1 0

Std Dev 
Neither 
(n=14)

7 2 0 7 0 7 0 7 1 6 6 3 11 4 5.2 0.5 27.7 7.4 52 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Thursday 1/30/2025 1:06:46 PM

Travel Time & Delay Report for W. 21st St./S.R. 611

Legend:

CTT:
Summarized Cumulative Travel Time since beginning of Run (seconds) 

CTL:
Summarized Cumulative Travel Distance since beginning of Run (feet)

CDL:
Summarized Cumulative User-specified Design Distance since beginning of Run (feet) 

CD:
Summarized Cumulative Delay since beginning of Run (seconds) = CTT - CRT 

CRT:
Summarized Cumulative Running Time (seconds) = accumulation of DL/DS since beginning of Run 

CPLSD:
Summarized Cumulative Posted Speed Limit Delay since beginning of Run (seconds)

CPLRT:
Summarized Cumulative Posted Speed Limit Running Time, or Travel Time since beginning of Run if maintaining Posted Speed Limit (seconds) = accumulation of 
DL/PLS since beginning of Run

CMxSD:
Summarized Cumulative Maximum-Speed Delay since beginning of Run (seconds) 

CMinRT:
Summarized Cumulative Minimum Running Time, or Travel Time since beginning of Run if maintaining Maximum Speed (seconds) = accumulation of DL/MxS since 
beginning of Run 

CStopD:
Summarized Cumulative Stopped Delay since beginning of Run (seconds). The "Stopped Delay" is counted from when the speed drops below 5 mph after exceeding 
15 mph until it exceeds 15 mph once again

CBS1T:
Summarized Cumulative Time spent Below Speed #1 (10 mph) since beginning of Run (seconds) 

CAS1T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #1 (10 mph)) since beginning of Run (seconds) = CTT - CBS1T

CBS2T:
Summarized Cumulative Time spent Below Speed #2 (30 mph) since beginning of Run (seconds) 

CAS2T:
Summarized Cumulative Free-Flow Travel Time (spent Above Speed #2 (30 mph)) since beginning of Run (seconds) = CTT - CBS2T

CAS:
Summarized Cumulative Actual Average Speed since beginning of Run (mph) = CTL/CTT 

CStops:
Summarized Cumulative number of Stops in Run. A "Stop" is counted when the speed drops below 5 mph after exceeding 15 mph 

CGST:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to Vehicle Startup (seconds). A "Stop" is counted when the speed drops below 5 mph 
after exceeding 15 mph

CGCT:
Summarized Cumulative Time Elapsed from presumed Start of Through Green to this Node Crossing (seconds)

CQDL:
Summarized Cumulative Travel Distance from Vehicle Startup after last Stop to Node Crossing (feet). A "Stop" is counted when the speed drops below 5 mph after 
exceeding 15 mph

CLN:
Summarized Cumulative Number of Links in Run 

TV:
Summarized Through Volume (vph) 

Cumulative Summary of runs Westbound from Washington Ave. (#1)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 9:07:47 AM to 9:54:49 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Oberlin Ave. (#2)
Average 
Neither 
(n=7) 

38 1651 1650 -2 40 -7 45 7 31 3 3 35 12 26 30.7 0.3 17.1 49.1 17 1 0

Std Dev 
Neither 
(n=7) 

10 1 0 10 0 10 0 9 2 6 6 4 18 8 6.3 0.5 29.2 10.7 34 0 0

Cumulative Summary of runs Eastbound from Oberlin Ave. (#2)
7 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 9:09:57 AM to 10:04:48 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to Washington Ave. (#1)
Average 
Neither
(n=7) 

33 1651 1650 -7 40 -12 45 3 30 0 0 33 6 27 34.1 0.0 0.0 45.2 0 1 0

Std Dev
Neither 
(n=7) 

2 0 0 2 0 2 0 3 1 0 0 2 9 7 2.3 0.0 0.0 23.4 0 0 0
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Cumulative Summary of all runs, either direction through artery
14 Neither-type runs, collected Wednesday 1/29/2025 to Wednesday 1/29/2025, over day(s) Wed, with starting times during 9:07:47 AM to 10:04:48 AM

CTT CTL CDL CD CRT CPLSD CPLRT CMxSD CMinRT CStopD CBS1T CAS1T CBS2T CAS2T CAS CStops CGST CGCT CQDL CLN TV

to End of Artery
Average 
Neither 
(n=14) 

36 1651 1650 -4 40 -9 45 5 31 2 2 34 9 27 32.4 0.1 8.5 47.1 8 1 0

Std Dev 
Neither 
(n=14)

7 1 0 7 0 7 0 6 1 4 4 3 14 7 4.9 0.4 21.7 17.6 25 0 0

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0
Std Dev 
Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0 0

% 
Difference N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D
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Appendix	J	‐	Travel	Run	Comparison	Charts



Timing Direction
Travel 

Time (sec)

Vehicle

Delay 

(sec)

Stopped

Delay

(sec)

Stops
Average Speed 

(mph)

45 7 7 0.5 26.1

37 1 2 0.2 31.3

‐18% ‐86% ‐71% ‐60% 20%

Pre‐Study EB 46 6 3 0.1 27.6

Optimized EB 34 1 1 0.1 33.2

‐26% ‐83% ‐67% 0% 20%

Pre‐Study WB 52 12 14 0.7 22.2

Optimized WB 37 1 1 0.1 30.9

‐29% ‐92% ‐93% ‐86% 39%

Pre‐Study EB 40 1 1 0.1 28.1

Optimized EB 33 1 1 0.1 34.5

‐18% 0% 0% 0% 23%

Pre‐Study WB 55 15 15 1 20.4

Optimized WB 41 1 3 0.4 27.9

‐25% ‐93% ‐80% ‐60% 37%

Pre‐Study EB 39 1 1 0.1 29.4

Optimized EB 41 1 3 0.4 27.7

5% 0% 200% 300% ‐6%

Pre‐Study WB 49 9 11 0.7 24.0

Optimized WB 37 1 4 0.3 31.2

‐24% ‐89% ‐64% ‐57% 30%

Pre‐Study EB 34 1 1 0.1 32.8

Optimized EB 33 1 1 0.1 34.1

‐3% 0% 0% 0% 4%

Pre‐Study WB 47 7 9 1 24.6

Optimized WB 38 1 3 0.3 30.7

‐19% ‐86% ‐67% ‐70% 25%

Reduction

No Change

Increase

(Note: in the case of average speed, green means an increase in overall travel speed, whereas 

red means a reduction in overall travel speed)

PM Peak

EB % Change

WB % Change

OFF Peak

EB % Change

WB % Change

SR	611

 % Change

Optimized

Pre‐Study

WB % Change

Pre‐Study	vs	Optimized	Timings

CUMULATIVE

AM Peak

EB % Change

WB % Change

MIDDAY Peak

EB % Change

Peak	Hour	Analysis



05

1
0

1
5

2
0

2
5

3
0

3
5

4
0

A
M

M
id
d
ay

P
M

O
P

A
M

M
id
d
ay

P
M

O
P

Average Speed in MPH

SR
 6
1
1

A
ve
ra
ge
 S
p
e
e
d

P
re
‐S
tu
d
y

O
p
ti
m
iz
ed

EA
ST
B
O
U
N
D

W
ES
TB

O
U
N
D

EA
ST
BO

UN
D

AM
 P
ea

k
+5

.6
 M

PH
20

%
 in

cr
ea

se

M
id
da

y 
Pe

ak
+6

.4
 M

PH
23

%
 in

cr
ea

se

PM
 P
ea
k

‐1
.7
 M

PH
6%

 re
du

ct
io
n

O
FF
 P
ea
k

+1
.3
 M

PH
4%

 in
cr
ea
se

W
ES
TB

O
UN

D

AM
 P
ea

k
+8

.7
 M

PH
39

%
 in

cr
ea

se

M
id
da

y 
Pe

ak
+7

.5
 M

PH
37

%
 in

cr
ea

se

PM
 P
ea
k

+7
.2
 M

PH
30

%
 in

cr
ea

se

O
FF
 P
ea
k

+6
.1
 M

PH
25

%
 in

cr
ea

se



02468

1
0

1
2

1
4

1
6

A
M

M
id
d
ay

P
M

O
P

A
M

M
id
d
ay

P
M

O
P

Stopped Delay in Seconds

SR
 6
1
1

St
o
p
p
e
d
 D
e
la
y

P
re
‐S
tu
d
y

O
p
ti
m
iz
ed

EA
ST
B
O
U
N
D

W
ES
TB

O
U
N
D

EA
ST
BO

U
N
D

A
M
 P
ea

k
‐2
 s
ec
s

67
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐0
 s
ec
s

0%
 in

cr
ea

se

PM
 P
ea

k
+2
 s
ec
s

20
0%

 in
cr
ea

se

O
FF
 P
ea

k
‐0
 s
ec
s

0%
 in

cr
ea

se

W
ES
TB

O
U
N
D

A
M
 P
ea

k
‐1
3 
se
cs

93
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐1
2 
se
cs

80
%
 re

du
ct
io
n

PM
 P
ea

k
‐7
 s
ec
s

64
%
 re

du
ct
io
n

O
FF
 P
ea

k
‐6
 s
ec
s

67
%
 re

du
ct
io
n



0

0
.2

0
.4

0
.6

0
.81

1
.2

A
M

M
id
d
ay

P
M

O
P

A
M

M
id
d
ay

P
M

O
P

Stops

SR
 6
1
1

St
o
p
s

P
re
‐S
tu
d
y

O
p
ti
m
iz
ed

EA
ST
B
O
U
N
D

W
ES
TB

O
U
N
D

EA
ST
BO

U
N
D

A
M
 P
ea

k
‐0
 s
to
ps

0%
 in

cr
ea

se

M
id
da

y 
Pe

ak
‐0
 s
to
ps

0%
 in

cr
ea

se

PM
 P
ea

k
+0
.1
 s
to
ps

30
0%

 in
cr
ea

se

O
FF
 P
ea

k
‐0
 s
to
ps

0%
 in

cr
ea

se

W
ES
TB

O
U
N
D

A
M
 P
ea

k
‐1
 s
to
ps

86
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐1
 s
to
ps

60
%
 re

du
ct
io
n

PM
 P
ea

k
‐0
 s
to
ps

57
%
 re

du
ct
io
n

O
FF
 P
ea

k
‐1
 s
to
ps

70
%
 re

du
ct
io
n



0

1
0

2
0

3
0

4
0

5
0

6
0

A
M

M
id
d
ay

P
M

O
P

W
ke
n
d

A
M

M
id
d
ay

P
M

O
P

W
ke
n
d

Travel Time in Seconds

SR
 6
1
1

Tr
av
e
l T
im

e

P
re
‐S
tu
d
y

O
p
ti
m
iz
ed

EA
ST
B
O
U
N
D

W
ES
TB

O
U
N
D

EA
ST
BO

U
N
D

A
M
 P
ea

k
‐1
2 
se
cs

26
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐7
 s
ec
s

18
%
 re

du
ct
io
n

PM
 P
ea

k
+2
 s
ec
s

5%
 in

cr
ea

se

O
FF
 P
ea

k
‐1
 s
ec
s

3%
 re

du
ct
io
n

W
ES
TB

O
U
N
D

A
M
 P
ea

k
‐1
5 
se
cs

29
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐1
4 
se
cs

25
%
 re

du
ct
io
n

PM
 P
ea

k
‐1
2 
se
cs

24
%
 re

du
ct
io
n

O
FF
 P
ea

k
‐9
 s
ec
s

19
%
 re

du
ct
io
n



02468

1
0

1
2

1
4

1
6

A
M

M
id
d
ay

P
M

O
P

A
M

M
id
d
ay

P
M

O
P

Vehicle Delay in Seconds

SR
 6
1
1

V
e
h
ic
le
 D
e
la
y

P
re
‐S
tu
d
y

O
p
ti
m
iz
ed

EA
ST
B
O
U
N
D

W
ES
TB

O
U
N
D

EA
ST
BO

U
N
D

A
M
 P
ea

k
‐5
 s
ec
s

83
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐0
 s
ec
s

0%
 in

cr
ea

se

PM
 P
ea

k
‐0
 s
ec
s

0%
 in

cr
ea

se

O
FF
 P
ea

k
‐0
 s
ec
s

0%
 in

cr
ea

se

W
ES
TB

O
U
N
D

A
M
 P
ea

k
‐1
1 
se
cs

92
%
 re

du
ct
io
n

M
id
da

y 
Pe

ak
‐1
4 
se
cs

93
%
 re

du
ct
io
n

PM
 P
ea

k
‐8
 s
ec
s

89
%
 re

du
ct
io
n

O
FF
 P
ea

k
‐6
 s
ec
s

86
%
 re

du
ct
io
n



Appendix	K	‐	Estimated	Signal	Re‐Timing	Benefits
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