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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.
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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
onJanuary9,2025. 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 alonger 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

Aseries oftravel time studies were conducted for the SR611 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.

L 7:00 AM to 9:00 AM (AM Peak)

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

Trip Time (minutes)

Stop Time (minutes)

Travel Speed (mph)

OO w >

Running Speed (mph)
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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.

SR611

Pre-Study vs. Optimized Timings
Cumulative Analysis

Vehicl t
. Travel ehicle | Stopped Average Speed
Timing . Delay Delay Stops
Time (sec) (mph)
(sec) (sec)
CUMULATIVE
Pre-Study 45 7 7 0.5 26.1
Optimized 37 1 2 0.2 31.3
% Change -18% -86% -71% -60% 20%
Reduction
No Change

I ncrease

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

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 B - ODOT Traffic Signal Inspection Forms



TRAFFIC SIGNAL TIMING INSPECTION FORM

INTERSECTION NAME: Wﬂ\sjr *\—OLWYW Av< DATE: | / 23 / 254
INSPECTED BY: frp

CABINET Type: [1332 [1336 [Ts2 f{Ts1

CONTROLLER  Make & Model: fLO\)U&f (o La“’

\L Firmware Version:
Address: Time Synced? [ﬂ YES [JNO EthernetPort? [ YES [JNO Master? []YES XL.NO

COMMUNICATION Type: ﬂ Radio []CellModem []Interconnect [ ] Other Brand: Rf?('a T“”éﬂhlﬁ'ﬁ’/
Working Properly? &YES [J NO; Issues found:

Mounting: [] Pole E Ground

DETECTION Type: [] Radar ﬂVideo [J Loops

Working Properly? [{] YES [] NO; Issues found:

Left Turn 1st/2nd NB SB EB WB
Car Detection:

[] Other Brand: “Auo VVG\; 14

Detector 1 2 3 P4 5 6 PH7  $8
= 00O 0O O Delay (sec):

2 OO0

PUSHBUTTONS  Provided? [{ YES, Phase(s): ?’\u\“ \0 *%
Working Properly? [} YES [] NO; Issues found:

[NO

PHASING  Issplit phasingused? [] YES, Phase(s):
Do yellow ball traps exist? =[] YES, Phase(s):

[\ NO
[ NO Offset Reference: {¢ ){ oL’

[] Take pictures in cabinet (both sides)
[ Upload existing field data or populate standard timing sheet

TASKS [] Take pictures on each approach

ASSOCIATED PHASES INTERSECTION DIAGRAM
$1 $2 $3 P4 &5 36 &7 $8 (Show lane config, signal heads, & detectors)

Dir. | WhWt| £ S¢ | pou| we Ve G
OVL
s . \1 - : [C 171 )1/ [ 1)\ 6 (ndicateNorth)
o (Indicate Nort
LEGEND Not to Scale
X CABINET = —
g PED. PUSHBUTTON ~ b
S~ S
—»  3-SECTION HEAD R
5-SECTION HEAD ~
< S _
—l— 3-SECTION HEAD W/ ARROWS = S — ‘g
—bp  4-SECTION HEAD W/ ARROWS = ~ =
Cx VIDEO DETECTION ——\] ==
M
COMMENTS = o
o~ A d
|
ARRRRRNERR NN
*Form shall be filled
out in black pen
Rev-1 04/20/2016




TRAFFIC SIGNAL TIMING INSPECTION FORM
INTERSECTION NAME: m W2\ 6k & \N(\S\\\\N‘\'\‘O(\/ DATE: ”23\1&5

INSPECTED BY: Ry
CABINET Type: [1332 [1336 []7s-2 [QTs-1 Mounting: [ Pole [# Ground
CONTROLLER Make & Model: ?60\»‘0 H'C (o L“']A/ Firmware Version:
Address: Time Synced? [X] YES [JNO Ethernet Port? gg YES [JNO Master? []YES [ANO

COMMUNICATION Type: [{jRadic []CellModem []Interconnect []Other  Brand: ﬂpplrf/ %&n&ﬁov

Working Properly? mYES [J NO; Issues found:

DETECTION Type: [] Radar [{Video [JLoops []Other Brand: m Wt G D}}
1

Working Properly? [ YES [] NO; Issues found:

Left Turn 1st/2nd NB SB EB WB Detector 1 P2 3 d4 b5 b6 7 8

Car Detection: = 008N Delay (sec):

2 [ OO

PUSHBUTTONS  Provided? [§] YES, Phase(s): LM “\0&% CNo

Working Properly? [ YES [] NO; Issues found:
PHASING  Issplit phasingused? [] YES, Phase(s): @ NO

Do yellow ball traps exist?  [] YES, Phase(s): [E NO Offset Reference: _| ¢ ”05&
TASKS [] Take pictures on each approach [[] Take pictures in cabinet (both sides)

[] Upload existing field data or populate standard timing sheet

ASSOCIATED PHASES INTERSECTION DIAGRAM
$1 $2 $3 P4 $5 $6 $7 $8 (Show lane config, signal heads, & detectors)
ir. [ vo0b¥| g % | ] we N
on ()
PED i Y M il I TR0 O O A R R
(Indicate North)
LEGEND Not to Scale
X CABINET " -
- PED. PUSHBUTTON i
—»  3-SECTION HEAD =
3> 5-SECTION HEAD S -
=2 ¢
—l— 3-SECTION HEAD W/ ARROWS =
—p  4-SECTION HEAD W/ ARROWS s = -
Cx  VIDEO DETECTION =
» —
COMMENTS e -

H/////f///

*Form shall be filled
out in black pen

Rev-1 04/20/2016



Appendix C - Manual Counts



3 abeq

4 aunbiy

£119-989 (0gg) Xvd  2019-989 loge)
480 oW ‘Bingaum |
£# Yo fiempeq 03e) 71 |1 2

“INI “9d33ANIONI SNL

880 slojoe fjypuoyy 6y m 88°0 t1ope fijyuopy 6o 5
880 uoped fijyuopy 6oy 3 880 ogoey fjyuopy bog N
[ 11 ] :10p0e4 pauquiay 6o m (61 ] :10joe4 pouiquia) 60 § 19°L :10j2e finoy Goj m 85l t10ppey fipnoy 6o 5
E +0joe4 pouiquioy Ba) 3 E Hopoe] pauiquioy b N 19'1 uope] fipnoy by 3 85’1 Hojoey fipnoy B N
G986Vl | st 4 G¢5¢ | sev | o5 | 695 %0'E vo6e | 69 | Z1ve | sLLL | £0ML %g'L o0 | 998 | leve | vbE %b'l oove | 26y | vevz | ssv lav
L6201 | €625 | 0z | ¢9 | ogsc | 80c | 618l | €0V | 92 | 45 | €942 | 192 | 114l | 16 | VOLS | €2 | ST | 2992 | 929 | €viL | €82 Lz | zvbe | €9 | WL | sve | SIWVIOL
006
008
00:4
09
G480 | L16'0 | ga8°0 | 8870 | Z8€EL 069 0 € 10 134 4% 9r 0 ] 68 | s ogz | 901 | 269 1 0 ase | v 124 9¢ z lgg 184 6vZ vid 00
0920 | ¥68°0 | l€g'0 | 0260 | €g€9l 984 v 8 ¥4 14 192 29 1 € Sly 1474 84z Gl VA £4 € 0 (484 98 (82 oy 1 133 €9 (174 £ 00
6920 [ 980 | 6160 | 870 | Y9GL 174 g 14 e zs ove a9 € v | s | ¢£ asz | 911 | 64¢L g 1 vey (8 v62 €5 ] ave 14 892 43 00:g
002
(580 | ¢68°0 | ¢ve0 | 1980 | €911 | 949 z g 92 134 €61 og |21 | s zie | sz £61 (8 P74 1 1 862 ve 661 sz 4 62 9¢ 00z 154 00:1
516'0 (9880 |8vs'0 | 5060 | 2401 | 949 1 | oL | 682 g €1z 44 1 | g1 | ¢s2 sz 91 86 96V 0 € | 89z | &9 891 ze £ | sez 23 £91 143 0o:zl
£08°0 | 9480 | 9280 | €480 | G68 &Ly o | oL | 6g2 62 891 44 o [ oL | sez €z £91 zs 518 4 z ¢ 861 a4 6z1 ez ] 0zz a4 24! ve 00:LL
000l
v65°0 [ 8820 |8b5'0 | 2080 | 99L 74 1 6 981 £z 6€l vz € ] 681 91 pLL 65 €6 14 v | <0z 69 €1l 74 v | 981 6z szl 43 00:60
9880 [ 0260 | €220 | €820 | 088 S0 1 g z0z €l 651 o0g 0 S 90z L1 ezl 19 tA44 € v | (g2 95 syl 53 £ | sez £z 951 95 00:80
1820 | ¥6L°0 | ev8'0 |veso | QGLL 029 9 | €t g | 62 zse oL 9 ¢ 682 0z z (6 0gs 14 s | esz 9¢ 091 L1 4 L@©e 15 161 g€ 00:£0
00:90
150M | 183 [ 405 | goN | o3miq | Loam | "8 [ ML | oL | wybrd | nayy | yor | seg | opi [ peion | aybrd | muyp 491 | Hings | o8 | ML | 1moL | 6rd | nuyg yo1 | sng |yl | eog | wbrd | nuyy | g, SNioaa
526010 90 W90 2345 512 M 520z 01 "wer :pasajua ojeq Tor fiqfiguoepeg ora {s)1opacaoy 1e09 uoysam
Irl-€e yoofouq ¥ ‘nyy Hfieq  5202/6/1 ageq
anuaAy uijiaqQ pue Joolg 151 Z 15om 1J0 uoydasIRLU| Jy ulelo) fipjedungy

AJVININNDG INNQY YI44Vd 1 dVINJIHIA




3 abeq

4 aunbiy

£119-989 (0gg) Xvd  2019-989 loge)

480 04Q ‘Bingsuim |

£# Yo fiempeq 03e) 71 |1 2

“INI “9d33ANIONI SNL

880 slojoe fjypuoyy 6y m 88°0 t1ope fijyuopy 6o 5
880 uoped fijyuopy 6oy 3 880 ogoey fjyuopy bog N
[ 11 ] :10p0e4 pauquiay 6o m B :10joe4 pouiquia) 60 § 19°L t1oppey fipnoy Goj m el t10ppey fipnoy 6o 5
E :Jojopy pauiquio) 6o 3 ‘0joe4 pauiqua) boy N [ e fiunoy 6o 3 sl ojoey fipnoy 6o N
GzS6 | osec %Z'v 62 | 911 | 6902 | ss€ %9'E liee | 961 | szle | <81 | GL12 %E'E &9 | 981 | 08 ze %L'Z Lzsl | ves | 99y | <les lav
1189 | 2025 | 2e | v£ | S0z | 28 | ¢llz | 15 | 8 | 09 | 4692 | 15 | viez | 2zl | 6091 | oL | 9 6 | <51 182 19 | 1 | 01 | 021l | 96 | svE | 06 | TIVIOL
006
008
00:4
00:9
61670 | z88°0 | €95°0 | 6280 | 206 804 1 14 V223 9 182 or 0 € 18g 9v aze oL 61 0 0 85 91 g€ ¢ 1 1 9€l vS lg 14 00:q
€290 | ¥26°0 | LgLo |ovLo | 96 P404 g 4 9zg ¢ 162 8z € 1 Ly 65 535 61 602 z z v9 vl 134 6 1 0 141 ¥s 9¢ 95 00y
G980 | 280 | 1€9°0 | 8240 | £L6 604 9 9 g0g €l ¥4z 84 € v 10p 6t 6lg =3 892 z 1 zol zz 9 91 € 1 991 9 09 44 Q0'g
002
1680 | 1920 [ 0020 | 1g80 | 2ZhL 495 1 g | sz 9 €52 6L | s1 [ oL | 682 ve e e 74} 0 0 44 €l 8z 1 z z g€l 44 84 0s 00:1
£26'0 | £26'0 | ¥69°0 | ¥80 | 66G 26V 1 1L 152 z 612 og z |1 824 8z 602 14 201 1 0 sz 9 zL ¢ 0 0 z8 ve 1z Lz 0o:zl
096'0 | €54°0 | 2¥5°0 | 0980 | 829 9ty 1 8 602 6 181 61 0 L pARA ze osl g cll 0 0 9z L L1 z 0 1 98 €z =14 13 0011
000l
S¥e'0 | 9260 | 0090 | ¥98°0 | £2SG (184 |4 g €1z 9 e8l 61 z 6 20z 4 991 e zLl 0 0 9¢ 1 2z € 1 0 9L og zz vz 00:60
L1820 | 196'0 | 8560 | 8220 | 618 199 v 6 162 e 9vz 0z 4 9 0z €€ oLz £z 85¢ 14 1 06 £ 44 1L 1 € 891 zs 9 25 00:80
£08°0 | 2640 €950 |61£0| 19L {85 9 | 91 | zog e 652 =3 6 6 574 44 aze el |24} 1 z 9¢ 1 0z g g z eel 44 9g 09 00:£0
00:90
150M | 183 [ 405 | goN | o3miq | Loam | "8 [ ML | oL | wybrd | nayy | yor | seg | opi [ peion | aybrd | muyp 491 | Hings | o8 | ML | 1moL | 6rd | nuyg yo1 | sng |yl | eog | wbrd | nuyy | g, SNioaa
A0LIV4 ANOH Avad AM_FM " AWHw._, .“mﬁm““—e‘wgug mﬂ “__MN_\“— ﬁ”ﬂ" w::a_._s.“- NMMNH—&MGB g:@ﬁ“—”ﬂ-ﬁﬁ@? i
526010 52021 wr :paajua ajeq Tor fiqfiyue geq ad {s)epaanmy =) :1oyyeam
any uojbulysem 8 45 4512’ M
\ri-€2 yoofouq ¥ ‘nyy Hfieq  5202/6/1 ageq
anuany uojbulysepn pue JooUg 151 Z 15om 1J0 uoydasIaju) Iy uleio] fipedwiunyy

AJVININNDG INNQY YI44Vd 1 dVINJIHIA




Appendix D - 24-Hour Automatic Tube Count
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Appendix E - Clearance Timing Calculations
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Appendix F - Final Signal Timing Charts



SIGNAL TIMING CHART

INTERSECTION: W. 21st Street & Oberlin Avenue
MAINTAINING AGENCY: Lorain
DUAL ENTRY: Yes PHASES: 2,6
START UP REST IN RED: RING 1 - RING 2 -
START IN: FLASH OVERLAP A B C D
TIME FOR FLASH OR ALL RED: 7
FIRST PHASE(S): 2 6
COLOR DISPLAYED: G PHASES - - - -
INTERVAL OR FEATURE CONTROLLER MOVEMENT NO.
INTERSECTION MOVEMENT (PHASE) 1 2 3 4 5 6 7 8
DIRECTION WB L EB NB L SB EBL WB SB L NB
MINIMUM GREEN (INITIAL) (SEC.) 7 20 7 10 7 20 7 10
ADDED INITIAL *(SEC./ACTUATION) - - - - - - - -
MAXIMUM INITIAL *(SEC.) - - - - - - - -
PASSAGE TIME (PRESET GAP) (SEC.) 2.5 4.0 2.5 4.0 2.5 4.0 2.5 4.0
TIME BEFORE REDUCTION *(SEC.) - - - - - - - -
MINIMUM GAP *(SEC.) - - - - - - - -
TIME TO REDUCE *(SEC.) - - - - - - - -
MAXIMUM GREEN | (SEC.) 15 50 15 30 15 50 15 30
MAXIMUM GREEN || (SEC.) 15 50 15 30 15 50 15 30
YELLOW CHANGE (SEC.) 3.2 4.1 3.0 3.3 3.2 4.1 3.0 3.3
ALL RED CLEARANCE (SEC.) 1.0 1.0 1.6 1.0 1.0 1.0 1.6 1.0
WALK (SEC.) - 8 - 8 - 8 - 8
PEDESTRIAN CLEARANCE (SEC.) - 13 - 13 - 13 - 13
MAXIMUM (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF
RECALL MINIMUM (ON/OFF)| OFF ON OFF OFF OFF ON OFF OFF
PEDESTRIAN (ON/OFF)| OFF OFF OFF OFF OFF OFF OFF OFF
MEMORY (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF

*VOLUME DENSITY CONTROLS

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

2. Pedestrian recall should be set to OFF for all used phase

3. 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.

4. 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

INTERSECTION: W. 21st Street & Washington Avenue
MAINTAINING AGENCY: Lorain
DUAL ENTRY: Yes PHASES: 2,6
START UP REST IN RED: RING 1 - RING 2 -

START IN: FLASH OVERLAP A B (e} D
TIME FOR FLASH OR ALL RED: 7
FIRST PHASE(S): 2 6
COLOR DISPLAYED: G PHASES - - - -
INTERVAL OR FEATURE CONTROLLER MOVEMENT NO.
INTERSECTION MOVEMENT (PHASE) 1 2 - 4 5 6 - 8
DIRECTION WB L EB - SB EB L WB - NB
MINIMUM GREEN (INITIAL) (SEC.) 7 20 - 10 7 20 - 10
ADDED INITIAL *(SEC./ACTUATION) - - - - - - - -
MAXIMUM INITIAL *(SEC.) - - - - - - - -
PASSAGE TIME (PRESET GAP) (SEC.) 2.5 4.0 - 4.0 2.5 4.0 - 4.0
TIME BEFORE REDUCTION *(SEC.) - - - - - - - -
MINIMUM GAP *(SEC.) - - - - - - - -
TIME TO REDUCE *(SEC.) - - - - - - - -
MAXIMUM GREEN | (SEC.) 15 50 - 30 15 50 - 30
MAXIMUM GREEN II (SEC.) 15 50 - 30 15 50 - 30
YELLOW CHANGE (SEC.) 3.2 4.1 - 3.3 3.2 4.1 - 3.3
ALL RED CLEARANCE (SEC.) 1.0 1.0 - 1.0 1.0 1.0 - 1.0
WALK (SEC.) - 7 - 7 - 7 - 7
PEDESTRIAN CLEARANCE (SEC.) - 7 - 9 - 7 - 9

MAXIMUM (ON/OFF) OFF OFF - OFF OFF OFF = OFF

RECALL MINIMUM (ON/OFF)| OFF ON - OFF OFF ON - OFF

PEDESTRIAN (ON/OFF)| OFF OFF - OFF OFF OFF - OFF

MEMORY (ON/OFF) OFF OFF - OFF OFF OFF - OFF

*VOLUME DENSITY CONTROLS

NOTES:
1. Maximum recall should normally be set to OFF for all used phases, particularly on the coordinated phases during coordinated operation.
2. Pedestrian recall should be set to OFF for all used phase
3. 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.
4. Set minimum recall to OFF when the intersection consists of two streets with equal volumes and set-back detectors on both streets.



Appendix G - Synchro Analyses Outputs



Timings 7:00 - 8:00 AM

3: Oberlin Avenue & W. 21st St 01/22/2025
e 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations b T % B % B b T
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) 70 200 70 200 10.0 10.0 10.0 10.0
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 13.0  30.0 130 300 270 270 270 270
Total Split (%) 18.6% 42.9% 18.6% 42.9% 38.6% 38.6% 38.6% 38.6%
Yellow Time (s) 3.2 41 3.2 41 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 43 43 43
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) 418 348 426 352 16.0 16.0 160 16.0
Actuated g/C Ratio 060 050 0.61 050 023 023 023 023
vlc Ratio 012 037 019 026 013 065 026 0.68
Control Delay (s/veh) 6.4 14.7 5.0 93 211 217 245 307
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 93 211 2717 245 307
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
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Timings 7:00 - 8:00 AM

6: Washington Ave & W. 21st St 01/22/2025
e 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations b T % B & &
Traffic Volume (vph) 35 259 18 225 B 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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 264 213 213 213 213
Total Split (s) 130 330 130 330 240 240 240 240
Total Split (%) 18.6% 47.1% 18.6% 47.1% 34.3% 343% 343% 34.3%
Yellow Time (s) 3.2 41 3.2 41 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 43 43
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) 465 427 456 405 13.4 13.4
Actuated g/C Ratio 066  0.61 065 058 0.19 0.19
v/c Ratio 006 030 003 033 0.19 0.61
Control Delay (s/veh) 5.6 10.2 48  10.6 17.9 294
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 56 102 48 106 17.9 29.4
LOS A B A B B C
Approach Delay (s/veh) 9.7 10.2 17.9 294
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
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Timings

3: Oberlin Avenue & W. 21st St

8:00 - 9:00 AM
01/22/2025

T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 290 130 290 280 280 280 280
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) 43.1 380 444 405 156 156 156  15.6
Actuated g/C Ratio 062 054 063 058 022 022 022 022
v/c Ratio 004 020 009 015 023 067 048 055
Control Delay (s/veh) 6.0 11.5 4.4 72 233 298 329 271
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 60 115 44 72 233 298 329 271
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 Capacity Utilization 56.9%
Analysis Period (min) 15

Splits and Phases;

3: Oberlin Avenue & W. 21st St

Intersection LOS: C
ICU Level of Service B

£ o
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Timings 8:00 - 9:00 AM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
Traffic Volume (vph) 20 246 27 210 11 42 52 64
Future Volume (vph) 20 246 27 210 1" 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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 320 130 320 250 250 250 250
Total Split (%) 18.6% 45.7% 18.6% 45.7% 357% 357% 357% 357%
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 43
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) 458 421 458 421 14.0 14.0
Actuated g/C Ratio 065 060 065 060 0.20 0.20
v/c Ratio 003 030 004 024 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
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Timings 9:00 - 10:00 AM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 300 130 300 270 270 270 270
Total Split (%) 18.6% 429% 18.6% 429% 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) 45.1 386 472 433 128 128 128 1238
Actuated g/C Ratio 064 055 067 062 018 018 018 0.8
v/c Ratio 003 018 009 015 017 060 026 055
Control Delay (s/veh) 45 9.6 3.7 6.2 248 271 2715 292
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 45 9.6 3.7 62 248 271 2715 292
LOS A A A A C c c C
Approach Delay (s/veh) 9.0 54 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
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Timings 9:00 - 10:00 AM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 330 130 330 240 240 240 240
Total Split (%) 18.6% 471% 18.6% 471% 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 43
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) 532 519 524 497 10.3 10.3
Actuated g/C Ratio 076 074 075 0.7 0.15 0.15
v/c Ratio 002 017  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 59 22.2 219
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
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Timings 11:00 - 12:00 PM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 300 130 300 270 270 270 270
Total Split (%) 18.6% 429% 18.6% 429% 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) 455 403 456 403 135 135 135 135
Actuated g/C Ratio 065 058 065 058 019 019 019 0.9
v/c Ratio 006 023 007 020 016 058 023 059
Control Delay (s/veh) 4.8 9.8 4.2 76 240 281 258 293
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 76 240 281 258 293
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
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Timings 11:00 - 12:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 330 130 330 240 240 240 240
Total Split (%) 18.6% 471% 18.6% 471% 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 43
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) 529 516 529 516 10.6 10.6
Actuated g/C Ratio 076 074 076 0.74 0.15 0.15
v/c Ratio 002 015 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 53 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
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Timings 12:00 - 1:00 PM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 300 130 300 270 270 270 270
Total Split (%) 18.6% 429% 18.6% 429% 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) 422 356 442 384 154 154 154 154
Actuated g/C Ratio 060 0.5 063 055 022 022 022 022
v/c Ratio 006 029 015 021 019 067 023 052
Control Delay (s/veh) 5.9 13.0 5.2 87 24 296 243 2641
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 59 130 5.2 87 224 296 243 261
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
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Timings 12:00 - 1:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 330 130 330 240 240 240 240
Total Split (%) 18.6% 471% 18.6% 471% 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 43
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) 53.1 519 523 496 10.4 10.4
Actuated g/C Ratio 076 074 075 0.7 0.15 0.15
v/c Ratio 004 047 000 020 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 39 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
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Timings 1:00 - 2:00 PM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 300 130 300 270 270 270 270
Total Split (%) 18.6% 429% 18.6% 429% 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) 405 340 434 390 170 170 170 170
Actuated g/C Ratio 058 049 062 056 024 024 024 024
v/c Ratio 005 031 014 025 016 070 034 061
Control Delay (s/veh) 6.8 142 6.7 101 205 300 264 272
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 6.8 142 6.7 101 205 300 264 272
LOS A B A B C c c C
Approach Delay (s/veh) 13.3 9.2 29.2 271
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

'y 21 "2’ @2 (R) 17} b @4
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Timings 1:00 - 2:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 330 130 330 240 240 240 240
Total Split (%) 18.6% 471% 18.6% 471% 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 43
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) 436 463 486 463 12.1 12.1
Actuated g/C Ratio 069 066 069 066 0.17 0.17
v/c Ratio 003 024 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

r o1 "2’ 22 (R) @ b @4
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Timings

3: Oberlin Avenue & W. 21st St

3:00 - 4:00 PM
01/22/2025

T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 330 140 340 330 330 330 330
Total Split (%) 16.3% 41.3% 175% 425% 413% 413% 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) 443 375 4641 383 229 229 229 229
Actuated g/C Ratio 055 047 058 048 029 029 029 029
v/c Ratio 0.11 040 022 042 038 078 031 0.70
Control Delay (s/veh) 8.7 17.9 8.0 142 284 352 2715 315
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 87 179 80 142 284 352 215 315
LOS A B A B C D c C
Approach Delay (s/veh) 16.4 12.6 34.3 311
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 Capacity Utilization 67.1%
Analysis Period (min) 15

Splits and Phases;

3: Oberlin Avenue & W. 21st St

Intersection LOS: C
ICU Level of Service C

£ o

Y .
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Timings 3:00 - 4:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 390 130 390 280 280 280 280
Total Split (%) 16.3% 48.8% 16.3% 48.8% 350% 350% 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 43
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) 537 485 536 484 15.4 15.4
Actuated g/C Ratio 067  0.61 067  0.61 0.19 0.19
v/c Ratio 007 028 005 040 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 1.7 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
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Timings 4:00 - 5:00 PM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 320 150 340 330 330 330 330
Total Split (%) 16.3% 40.0% 18.8% 425% 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) 432 361 449 370 241 241 241 241
Actuated g/C Ratio 054 045 05 046 030 030 030 030
v/c Ratio 014 050 025 040 023 081 035 058
Control Delay (s/veh) 93 206 9.1 150 220 362 294 263
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 93 206 9.1 150 220 362 294 263
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
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Timings 4:00 - 5:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 390 130 390 280 280 280 280
Total Split (%) 16.3% 48.8% 16.3% 48.8% 350% 350% 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 43
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) 555 518 547 496 14.3 14.3
Actuated g/C Ratio 069 065 068 062 0.18 0.18
v/c Ratio 005 031 003 038 0.27 0.65
Control Delay (s/veh) 3.8 74 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 74 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
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Timings 5:00 - 6:00 PM

3: Oberlin Avenue & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T b T b T
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 271 122 271 263 263 263 263
Total Split (s) 130 340 130 340 330 330 330 330
Total Split (%) 16.3% 425% 16.3% 425% 41.3% 413% 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) 457 390 484 422 215 215 215 215
Actuated g/C Ratio 057 049  0.61 053 027 027 027 0.27
v/c Ratio 008 033 018 032 025 075 037 066
Control Delay (s/veh) 8.1 16.2 66 102 246 345 300 308
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 66 102 246 345 300 308
LOS A B A B C c c C
Approach Delay (s/veh) 15.0 9.3 335 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
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Timings 5:00 - 6:00 PM

6: Washington Ave & W. 21st St 01/22/2025
T A
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations % T % T N N
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) 70 200 70 200 100 100 100 100
Minimum Split (s) 122 2641 122 2614 213 213 213 213
Total Split (s) 130 420 130 420 250 250 250 250
Total Split (%) 16.3% 52.5% 16.3% 525% 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 43
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) 580 557 563 512 12.7 12.7
Actuated g/C Ratio 073 070 070 064 0.16 0.16
v/c Ratio 006 025 0.01 0.37 0.24 0.58
Control Delay (s/veh) 2.7 49 3.9 94 23.7 314
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 2.7 4.9 3.9 94 23.7 314
LOS A A A A c c
Approach Delay (s/veh) 4.6 9.3 23.7 314
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
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Appendix H - Optimized Coordination Timing
and Time of Day Plans



W. 21st Street - Lorain - Proposed Hourly Signal Splits and Offsets

1/22/2025
W. 21st Street & Oberlin Avenue Phase

Time of Cycle 1-WBLT 2-EB 3-omIT 4-s8 5-EBLT 6-WB 7-omIT 8-NB Offset 1
Day 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

W. 21st Street & Oberlin Avenue Phase

Time of Cycle 1-WBLT 2-EB 3 4-sB 5-EBLT 6-WB 7 8-NB Offset 1
Day Synchro
7:00 70 13 33 24 13 33 24 4
8:00 70 13 32 25 13 32 25
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 - Lorain - Proposed Patterns and Time of Day Schedule

1/22/2025
W. 21st Street & Oberlin Avenue Phase
Offset 1
Patterns Cycle 1-WBLT 2-EB 3-oMIT 4-SB 5-EBLT 6-WB 7 - OMIT 8-NB s€
Synchro
3 70 13 30 27 13 30 27 0
4 80 15 32 33 13 34 33 0
W. 21st Street & Oberlin Avenue Phase
Offset 1
Patterns Cycle 1-WBLT 2-EB 3 4-SB 5-EBLT 6-WB 7 8-NB s€
Synchro
3 70 13 33 24 13 33 24 13
4 80 13 40 27 13 40 27 9
Time of Day Plans Time of Day Plans
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.



Appendix I - Tru-Traffic Travel Run Results



Signal Plan Timing Runs



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 52 [|1655|(1650( 12| 40 7 45 18 34 14 14 38 33 20 |[22.2 0.7 33.5 || 55.5 9 1110
(n=7)

Std Dev
Neither 10 6 0 [10( O 10 0 11 1 12 11 2 7 8 4.0 0.5 34.3 || 29.2 11 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 46 |[1654)/1650( 6 | 40 1 45 1 35 3 5 42 34 13 [[25.2f 0.1 1.8 || 27.6 3 110
(n=7)

Std Dev
Neither 11 9 0 (11 O 11 0 9 2 9 9 3 20 10 4.7 0.4 4.6 | 26.1 8 0 |0
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 49 [1655]1650( o || 40 | 4 45 | 15 35 9 9 | 40 || 33 | 16 |237] 04 176|416 6 | 1|0
(n=14)
Std Dev
Neither [ 120 8 | o 0] 0o | 10 0 10 2 1 | n 3 14 | 9 [a5| o5 [|287 303 9 [o [o
(n=14)
Difference [ 0 [0 [ o oo o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 49 |[1652||1650( 9 || 40 4 45 17 32 10 11 38 25 24 |[[23.9( 0.6 41.0 || 57.0 20 110
(n=7)

Std Dev
Neither 2 1 0 (12 O 12 0 12 1 13 12 2 11 4 4.7 0.5 39.2 || 27.6 24 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 38 [ 1651|[1650( -2 || 40 -7 45 4 34 1 1 37 11 27 |[30.0f 0.1 9.2 | 50.4 4 110
(n=7)

Std Dev
Neither 6 0 0 6| O 6 0 5 3 3 3 5 18 12 4.2 0.4 24.4 | 22.2 11 0 |0
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 44 [ 1651 1650[ 3 | 40 | -1 45 | 10 33 5 6 37 | 18 | 26 [269| 04 [ 251837 12| 1 |o
(n=14)
Std Dev
Neither [ 11 1 | o f1z] o | 11 0 1 2 10 || 10 | 4 16 9 |53 o5 [354 243 19 [0 |o
(n=14)
Difference [ 0 [0 [ o oo o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 55 [[1653(|1650( 15 || 40 10 45 22 33 15 16 40 35 20 |(204] 1.0 35.9 || 27.0 67 110
(n=7)

Std Dev
Neither 4 3 0o 4] o0 4 0 4 1 6 6 3 4 5 15 0.0 375 | 34.7 48 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 40 |[1651)|1650( O || 40 -5 45 6 34 1 1 39 21 19 |[28.1] 0.1 0.9 | 49.5 || 101 110
(n=7)

Std Dev
Neither 3 1 0O (3] O 3 0 3 2 2 2 2 12 10 2.2 0.4 2.3 || 225 || 267 0 |0
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 48 [1652]1650( 8 || 40| 3 45 | 14 34 8 8 39 | 28 | 20 [242| o6 [ 184382 84 | 1 | O
(n=14)
Std Dev
Neither |9 |2 | o fofo] o 0 9 2 9 8 2 1 7 43| o5 |313]304 185 |0 |0
(n=14)
Difference [ 0 [0 [ o o o] o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 47 (1692|1650 7 || 40 2 45 15 32 9 9 38 23 24 |[246] 1.0 39.8 || 30.4 58 1110
(n=7)

Std Dev
Neither 4 | 42 0o 4] o0 4 0 5 1 4 4 1 5 3 1.7 0.0 37.1 | 36.2 46 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 34 1651|(1650( -6 || 40 -1 45 2 33 0 0 34 4 31 32.8| 0.0 0.0 |[ 48.9 0 110
(n=7)

Std Dev
Neither 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
(n=7)

about:blank 1/30/2025



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

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 ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv

to End of Artery

Average

Neither 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
(n=14)

Std Dev

Neither 7 | 36 0 7 0 7 0 8 1 5 6 2 12 5 45 0.5 326 || 29.6 || 44 o |o
(n=14)

Difference | 0 0 0 0| o 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 0o
Std Dev

Difference 0 0 0 of o 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0 o |o
0,

E/;ifference 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

about:blank 1/30/2025
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Travel Time & Delay Report for W. 21st St./S.R. 611 Page 1 of 2

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 37 [[1651(/1650( -3 || 40 -8 45 6 31 1 3 35 11 26 |[[30.9( 0.1 1.8 || 414 4 110
(n=7)

Std Dev
Neither 6 0 0 6| O 6 0 5 1 3 3 3 12 6 4.7 0.4 4.8 | 15.2 11 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 34 1651|(1650( -6 || 40 -1 45 2 32 0 0 34 5 29 |[33.2] 0.0 0.0 || 55.4 0 110
(n=7)

Std Dev
Neither 3 0 0O (3] O 3 0 2 1 0 0 3 6 3 25 0.0 0.0 8.0 0 0 |0
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 36 (1651 1650( -5 | 40 | -9 | 45 4 32 1 1 34 8 28 324 o1 |09 484 2 | 1|0
(n=14)
Std Dev
Neither [ 5 [0 | o 5o 5 0 4 1 2 3 3 10 5 |38 03 |34 137 8 [0 |o
(n=14)
Difference [ 0 [0 [ o o o] o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 41 |[1651)|1650( 1 || 40 -4 45 9 32 3 4 37 17 24 |[[27.9( 0.4 23.0 || 51.9 35 110
(n=7)

Std Dev
Neither 6 0 0 6| O 6 0 5 1 4 5 3 9 4 4.1 0.5 28.8 || 6.5 53 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 33 [[1651(1650( -8 || 40 -12 45 1 31 0 0 33 1 31 345 0.0 0.0 |[ 39.7 0 110
(n=7)

Std Dev
Neither 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
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 37 (1651 1650( -3 | 40 | -8 | 45 5 32 2 2 35 9 27 312 o2 [ 115|458 18 | 1 |0
(n=14)
Std Dev
Neither [ 6 [0 | 0o 60| 6 0 5 1 3 4 3 10 5 |44 04 |229|138 | 40 [0 |oO
(n=14)
Difference [ 0 [0 [ o o o] o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 37 [1652|[1650( -3 || 40 -8 45 7 31 4 4 33 9 29 |[31.2] 03 16.7 || 55.3 4 1110
(n=7)

Std Dev
Neither 9 3 0 91| o 9 0 8 1 7 7 2 12 3 6.1 0.5 286 || 7.6 7 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 41 |[1651)|1650( 1 || 40 -4 45 10 31 3 4 38 18 23 |[[27.7| 0.4 226 || 51.7 40 110
(n=7)

Std Dev
Neither 6 0 0 6| O 6 0 6 1 5 5 3 8 3 3.8 0.5 28.7 || 7.3 71 0 |0
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 39 (1651 1650( -1 | 40 | -6 | 45 8 31 4 4 3% [ 13 | 26 [205| 04 [ 1978535 22 | 1 |o
(n=14)
Std Dev
Neither |7 (|2 o 7o 7 0 7 1 6 6 3 1 4 |52 o5 277 | 74 | 52 [0 |o
(n=14)
Difference [ 0 [0 [ o o o] o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



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

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] c1L | cpL]/cD] crT|cPLSD| cPLRT][cMxsD| cMinRT] cStopD|[cBS1T|/CAS1T] CBS2T| cAS2T|/cAS| CStops| cGsT|ceeT|cabpL |[cLn]Tv

to Oberlin Ave. (#2)

Average
Neither 38 [ 1651|(1650( -2 || 40 -7 45 7 31 3 3 35 12 26 |[[30.7(| 0.3 17.1 || 491 17 110
(n=7)

Std Dev
Neither 0 1 0 [10( O 10 0 9 2 6 6 4 18 8 6.3 0.5 29.2 | 10.7 34 0 |0
(n=7)

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

[lcTr] c1L [ coL|[co]crT|cpLs]cpLRT|cMxsD] cminRT]cstopb|cBS 1T|[cAS1T| CBS2T][cAS2T]/cAS| CStops| casT]cacT|cabL |[cLn]Tv

to Washington Ave. (#1)

Average
Neither 33 [[1651(1650( -7 || 40 -12 45 3 30 0 0 33 6 27 |[34.1] 0.0 0.0 || 45.2 0 110
(n=7)

Std Dev
Neither 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
(n=7)

about:blank 1/30/2025



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

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

Page 2 of 2

|ctT] cTL ] coL] cp |[crT|cPLsD|cPLRT|cMxsD|cMinRT| cstopD | cBS1T|cAS1T| CcBS2T| CAS2T|CAS] CStops|casT|cacT] capL|cLn] Tv
to End of Artery
Average
Neither | 36 (1651 1650( -4 | 40 | -9 | 45 5 31 2 2 34 9 27 |324] o1 | 85 47| 8 | 1|0
(n=14)
Std Dev
Neither |7 [ 2 | o 7o 7 0 6 1 4 4 3 14 7 49| 04 207|176 25 |0 |o
(n=14)
Difference [ 0 [0 [ o o o] o 0 0 0 0 0 0 0 0 Joo] 0o JJooJoo] o JofJo
Std Dev
Difference | @ | © J o fofo] o 0 0 0 0 0 0 0 0o [oo| 0o [foo oo f o fofo
% ND|| ND | ND [ND|ND| ND | ND | ND | ND | ND || ND | ND || ND | ND [ND| ND | ND | ND || N/D | N/D[ND
ifference
about:blank 1/30/2025



Appendix ] - Travel Run Comparison Charts



SR 611

Pre-Study vs Optimized Timings

Peak Hour Analysis
. L. Travel Vehicle | Stopped Average Speed
Timing Direction Time (sec) Delay Delay Stops (mph)
(sec) (sec)
CUMULATIVE
Pre-Study 45 7 7 0.5 26.1
Optimized 37 1 2 0.2 313
% Change -18% -86% -71% -60% 20%
AM Peak
Pre-Study EB 46 6 3 0.1 27.6
Optimized EB 34 1 1 0.1 33.2
EB % Change -26% -83% -67% 0% 20%
Pre-Study WB 52 12 14 0.7 22.2
Optimized WB 37 1 1 0.1 30.9
WB % Change -29% -92% -93% -86% 39%
MIDDAY Peak
Pre-Study EB 40 1 1 0.1 28.1
Optimized EB 33 1 1 0.1 34.5
EB % Change -18% 0% 0% 0% 23%
Pre-Study WB 55 15 15 1 204
Optimized WB 41 1 3 0.4 27.9
WB % Change -25% -93% -80% -60% 37%
PM Peak
Pre-Study EB 39 1 1 0.1 29.4
Optimized EB 41 1 3 0.4 27.7
EB % Change
Pre-Study WB 49 9 11 0.7 24.0
Optimized WB 37 1 4 0.3 31.2
WB % Change -24% -89% -64% -57% 30%
OFF Peak
Pre-Study EB 34 1 1 0.1 32.8
Optimized EB 33 1 1 0.1 34.1
EB % Change -3% 0% 0% 0% 4%
Pre-Study WB 47 7 9 1 24.6
Optimized WB 38 1 3 0.3 30.7
WB % Change -19% -86% -67% -70% 25%
Reduction
No Change

(Note: in the case of average speed, green means an increase in overall travel speed, whereas
red means a reduction in overall travel speed)
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Appendix K - Estimated Signal Re-Timing Benefits
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