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Appendix D:  
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{ƛǘŜ aǳƴƛŎƛǇŀƭƛǘȅ

/ƻƳōƛƴŜŘ 
wŜǎƛŘŜƴǘƛŀƭ 
tŀǊƪƛƴƎ wŀǘŜ 5ŀǘŜ

!a aƻŘŜ 
{ƘŀǊŜ

ta aƻŘŜ 
{ƘŀǊŜ

му 9ǊǎƪƛƴŜ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ лΦнс ¢ƘǳǊǎΦΣ {ŜǇǘΦ нфΣ нлнн т҈ у҈ л л
му 9ǊǎƪƛƴŜ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ лΦнс ¢ƘǳǊǎΦΣ hŎǘΦ рΣ нлно ф҈ мл҈
нр aƻƴǘƎƻƳŜǊȅ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ лΦрф ¢ƘǳǊǎΦΣ {ŜǇǘΦ нфΣ нлнн мр҈ мм҈
нр aƻƴǘƎƻƳŜǊȅ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ лΦрф ¢ǳŜǎΦΣ aŀǊΦ нуΣ нлно мр҈ мо҈
ру hǊŎƘŀǊŘ ±ƛŜǿ .ƻǳƭŜǾŀǊŘ ¢ƻǊƻƴǘƻ лΦрф ¢ƘǳǊǎΦΣ {ŜǇǘΦ нфΣ нлнн но҈ му҈
ру hǊŎƘŀǊŘ ±ƛŜǿ .ƻǳƭŜǾŀǊŘ ¢ƻǊƻƴǘƻ лΦрф ²ŜŘƴΦΣ hŎǘΦ пΣ нлно ом҈ рт҈
мрл wŜŘǇŀǘƘ !ǾŜƴǳŜ ϧ мсм wƻŜƘŀƳǇǘƻƴ !ǾŜƴǳŜ¢ƻǊƻƴǘƻ лΦнс ¢ƘǳǊǎΦΣ {ŜǇǘΦ нфΣ нлнн мр҈ мо҈
мрл wŜŘǇŀǘƘ !ǾŜƴǳŜ ϧ мсм wƻŜƘŀƳǇǘƻƴ !ǾŜƴǳŜ¢ƻǊƻƴǘƻ лΦнс ¢ǳŜǎΦΣ aŀǊΦ нуΣ нлно нл҈ му҈

   у IƛƭƭǎŘŀƭŜ !ǾŜƴǳŜϧр {ƻǳŘŀƴ !ǾŜƴǳŜό!Ǌǘ {ƘƻǇǇŜύ¢ƻǊƻƴǘƻ лΦос ²ŜŘƴΦΣ hŎǘΦ нрΣ нлно мр҈ мм҈
нурр .ƭƻƻǊ {ǘǊŜŜǘ ²Ŝǎǘ όYƛƴƎǎǿŀȅ /ƻƴŘƻƳƛƴƛǳƳǎύ¢ƻǊƻƴǘƻ мΦро ²ŜŘƴΦΣ {ŜǇǘΦ моΣ нлно пс҈ он҈
мур hƴŜƛŘŀ /ǊŜǎΦ ό¢ƘŜ wƻȅŀƭ ƻŦ .ŀȅǾƛŜǿ DƭŜƴ /ƻƴŘƻƳƛƴƛǳƳǎύwƛŎƘƳƻƴŘ Iƛƭƭ мΦол ¢ǳŜǎΦΣ hŎǘΦ млΣ нлно рт҈ тр҈
нссн .ƭƻƻǊ {ǘǊŜŜǘ ²Ŝǎǘ ό¢ƘŜ ¢ŜǊǊŀŎŜǎ ƻŦ hƭŘ aƛƭƭύ¢ƻǊƻƴǘƻ мΦпр ¢ƘǳǊǎΦΣ {ŜǇǘΦ нмΣ нлно рр҈ ро҈
с tŀǊƪǿƻƻŘ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ лΦфу ¢ǳŜǎΦΣ WǳƴΦ моΣ нлно нр҈ ор҈
рл ϧ сл !ƴƴ hϥwŜƛƭƭȅ wƻŀŘ ¢ƻǊƻƴǘƻ лΦфл ¢ǳŜǎΦΣ aŀǊΦ нмΣ нлно см҈ пу҈
рр !ƴƴ hϥwŜƛƭƭȅ wƻŀŘ ¢ƻǊƻƴǘƻ лΦфл ²ŜŘƴΦΣ aŀǊΦ уΣ нлно ср҈ рл҈
сф hƭŘ aƛƭƭ ¢ŜǊǊŀŎŜ ¢ƻǊƻƴǘƻ лΦум ¢ƘǳǊǎΦΣ {ŜǇǘΦ мпΣ нлно нм҈ нт҈
тт aǳǘǳŀƭ {ǘǊŜŜǘ ¢ƻǊƻƴǘƻ лΦнф ²ŜŘƴΦΣ !ǳƎΦ нΣ нлно нн҈ у҈
млл WƻƘƴ {ǘǊŜŜǘ .ǊŀƳǇǘƻƴ мΦлл ¢ǳŜǎΦΣ aŀȅ олΣ нлно пм҈ тл҈
муу 5ƻǊƛǎ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ мΦлл ²ŜŘƴΦΣ WǳƴΦ нмΣ нлно нт҈ му҈
нмл {ƛƳŎƻŜ {ǘǊŜŜǘ ¢ƻǊƻƴǘƻ лΦос ²ŜŘƴΦΣ 5ŜŎΦ моΣ нлно у҈ н҈
нно {ǘΦ /ƭŀƛǊ !ǾŜƴǳŜ ²Ŝǎǘ ¢ƻǊƻƴǘƻ лΦул ¢ǳŜǎΦΣ WǳƴŜ моΣ нлно ом҈ нс҈
ноу 5ƻǊƛǎ !ǾŜƴǳŜ ¢ƻǊƻƴǘƻ мΦлл ²ŜŘƴΦΣ WǳƴΦ нмΣ нлно но҈ мс҈
пло /ƘǳǊŎƘ {ǘǊŜŜǘ ¢ƻǊƻƴǘƻ лΦос ²ŜŘƴΦΣ !ǳƎΦ нΣ нлно мп҈ у҈
фрл tƻǊǘŀƎŜ tŀǊƪǿŀȅ ±ŀǳƎƘŀƴ лΦфо ²ŜŘƴΦΣ !ǇǊΦ мнΣ нлно мф҈ мф҈
мсоу .ƭƻƻǊ {ǘǊŜŜǘ ²Ŝǎǘ ¢ƻǊƻƴǘƻ мΦлм ²ŜŘƴΦΣ aŀǊΦ нфΣ нлно нф҈ ол҈
олфм 5ǳŦŦŜǊƛƴ {ǘǊŜŜǘ ¢ƻǊƻƴǘƻ мΦмн ¢ǳŜǎΦΣ WǳƴΦ моΣ нлно рт҈ пф҈
рнпф 5ǳƴŘŀǎ {ǘǊŜŜǘ ²Ŝǎǘ ό{ǘŀǘƛƻƴ tƭŀŎŜύ ¢ƻǊƻƴǘƻ лΦул ¢ƘǳǊǎΦΣ aŀǊΦ олΣ нлно мп҈ мф҈
рннф ϧ рноо 5ǳƴŘŀǎ {ǘǊŜŜǘ ²Ŝǎǘ ό¢ƘŜ 9ǎǎŜȄύ¢ƻǊƻƴǘƻ мΦлр ¢ƘǳǊǎΦΣ aŀǊΦ олΣ нлно ос҈ ос҈
ртфм ϧ ртфо ¸ƻƴƎŜ {ǘǊŜŜǘ ό[ǳȄŜύ ¢ƻǊƻƴǘƻ мΦлл ²ŜŘƴΦΣ CŜōΦ мΣ нлно пн҈ оп҈
ртфм ϧ ртфо ¸ƻƴƎŜ {ǘǊŜŜǘ ό[ǳȄŜύ ¢ƻǊƻƴǘƻ мΦлл ²ŜŘƴΦΣ aŀǊΦ ннΣ нлно ол҈ ос҈
ртфм ϧ ртфо ¸ƻƴƎŜ {ǘǊŜŜǘ ό[ǳȄŜύ ¢ƻǊƻƴǘƻ мΦлл ²ŜŘƴΦΣ hŎǘΦ ммΣ нлно но҈ он҈
туфр WŀƴŜ {ǘǊŜŜǘ ό¢ƘŜ aŜǘύ ±ŀǳƎƘŀƴ лΦфр ¢ƘǳǊǎΦΣ aŀǊΦ фΣ нлно рл҈ пл҈
фф .ǊƻŀŘǿŀȅ !ǾŜƴǳŜ ό/ƛǘȅ [ƛƎƘǘ /ƻƴŘƻǎύ ¢ƻǊƻƴǘƻ лΦол ¢ǳŜǎΦΣ aŀǊΦ нуΣ нлно му҈ му҈
рло ϧ рлф .ŜŜŎǊƻŦǘ wƻŀŘ ό/ƻƴǘƛƴŜƴǘŀƭ /ƻƴŘƻƳƛƴƛǳƳǎύ¢ƻǊƻƴǘƻ мΦмл ²ŜŘƴΦΣ CŜōΦ мрΣ нлно пл҈ он҈
оф wƻŜƘŀƳǇǘƻƴ !ǾŜƴǳŜ ό9н /ƻƴŘƻǎύ ¢ƻǊƻƴǘƻ лΦно ¢ǳŜǎΦΣ aŀǊΦ нуΣ нлно ф҈ у҈
нлнрπнлпр {ƘŜǇǇŀǊŘ !ǾŜƴǳŜ 9ŀǎǘ ό¸ƻǊƪƭŀƴŘΣ [ŜƎŀŎȅΣ ¦ƭǘǊŀύ¢ƻǊƻƴǘƻ мΦнл ¢ǳŜǎΦΣ !ǇǊΦ пΣ нлно рр҈ пу҈
нл wƛŎƘŀǊŘǎƻƴ {ǘǊŜŜǘ ϧ мр [ƻǿŜǊ WŀǊǾƛǎ {ǘǊŜŜǘ ό[ƛƎƘǘƘƻǳǎŜ ¢ƻǿŜǊ 9ŀǎǘ ϧ ²Ŝǎǘ /ƻƴŘƻǎύ¢ƻǊƻƴǘƻ лΦсс ¢ƘǳǊǎΦΣ aŀǊΦ олΣ нлно мл҈ мп҈
мнπмс .ƻƴƴȅŎŀǎǘƭŜ {ǘǊŜŜǘ όaƻƴŘŜ /ƻƴŘƻǎύ ¢ƻǊƻƴǘƻ лΦсс ¢ƘǳǊǎΦΣ aŀǊΦ олΣ нлно но҈ нн҈
ннуπнол vǳŜŜƴ vǳŀȅ .ƭǾŘ ² όwƛǾƛŜǊŀ /ƻƴŘƻǎύ¢ƻǊƻƴǘƻ лΦсс ¢ƘǳǊǎΦΣ aŀǊΦ олΣ нлно нр҈ мп҈
нм tŀǊƪ {ǘǊŜŜǘ 9ŀǎǘ ό¢!b¦ /ƻƴŘƻǎύ aƛǎǎƛǎǎŀǳƎŀ мΦлр ¢ǳŜǎΦΣ WǳƭΦ нрΣ нлно оо҈ он҈
уфу tƻǊǘŀƎŜ tƪǿȅ ϧ р .ǳǘǘŜǊƳƛƭƭ !ǾŜ ό¢Ǌŀƴǎƛǘ /ƛǘȅύ±ŀǳƎƘŀƴ лΦрл ²ŜŘƴΦΣ !ǇǊΦ мнΣ нлно мф҈ у҈
мрΣ нфΣ оф vǳŜŜƴǎ vǳŀȅ .ƭǾŘ 9 όtƛŜǊ нт /ƻƴŘƻǎύ¢ƻǊƻƴǘƻ лΦфо ¢ǳŜǎΦΣ WǳƴŜ сΣ нлно мс҈ му҈
мму aŜǊŎƘŀƴǘϥǎ ²ƘŀǊŦ ό!ǉǳŀƭƛƴŀ /ƻƴŘƻǎύ ¢ƻǊƻƴǘƻ лΦсс ²ŜŘƴΦΣ aŀȅ мтΣ нлно нр҈ нт҈
мр ϧ рр aŜǊŎƘŀƴǘϥǎ ²ƘŀǊŦ ό!ǉǳŀƭƛƴŀ /ƻƴŘƻǎύ¢ƻǊƻƴǘƻ лΦсс ¢ƘǳǊǎΦΣ aŀȅ нрΣ нлно нм҈ мр҈

!a wнΥ лΦро
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[ƛōŜǊǘȅ ±ƛƭƭŀƎŜ
!a ta

Wed Apr 10 2024 09:14:47 GMT-0400 (Eastern Daylight Time) - Run Time: 1915ms Wed Apr 10 2024 09:18:12 GMT-0400 (Eastern Daylight Time) - Run Time: 1953ms

Cross Tabulation Query Form - Trip - 2016 Cross Tabulation Query Form - Trip - 2016

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: 2006 GTA zone of household - gta06_hhld Column: 2006 GTA zone of household - gta06_hhld

Filters: Filters:

(Type of dwelling unit - dwell_type In 2 о (Type of dwelling unit - dwell_type In 2 о
and and

Start time of trip - start_time In 600-859 Start time of trip - start_time In 1600-1859

and and

Trip purpose - trip_purp In 1 н о Trip purpose - trip_purp In 1 н о
and and

2006 GTA zone of household - gta06_hhld In 85уу уфύ 2006 GTA zone of household - gta06_hhld In 85уу уфύ

Trip 2016 Trip 2016 

Table: Table: 

уф уф
Transit excluding GO rail нотф Transit excluding GO rail нпмн
Cycle нро Cycle оуо
Auto driver нпнр Auto driver ннфр
GO rail only фо GO rail only фс
Joint GO rail and local transit мп Joint GO rail and local transit мп
Motorcycle нл Motorcycle мп
Other но Auto passenger олн
Auto passenger нтн Taxi passenger мсу
Taxi passenger уу Paid rideshare мсн
Paid rideshare мсс Walk ммсп
Walk тфм тлмл

срнп

aƻŘŜ aƻŘŜ
!ǳǘƻ 5ǊƛǾŜǊ нпсу оу҈ !ǳǘƻ 5ǊƛǾŜǊ нолф оо҈
!ǳǘƻ tŀǎǎŜƴƎŜǊ рнс у҈ !ǳǘƻ tŀǎǎŜƴƎŜǊ сон ф҈
¢Ǌŀƴǎƛǘ нпус оу҈ ¢Ǌŀƴǎƛǘ нрнн ос҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ млпп мс҈ !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ мрпт нн҈
¢h¢![ срнп млл҈ ¢h¢![ тлмл млл҈



YƛǇƭƛƴƎ κ {ƛȄ tƻƛƴǘǎ κ LǎƭƛƴƎǘƻƴ
!a ta

Thu Feb 08 2024 17:27:13 GMT-0500 (Eastern Standard Time) - Run Time: 3653ms Thu Feb 08 2024 17:43:20 GMT-0500 (Eastern Standard Time) - Run Time: 2083ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: 2006 GTA zone of household - gta06_hhld Column: 2006 GTA zone of household - gta06_hhld

Filters: Filters:

(Type of dwelling unit - dwell_typ (Type of dwelling unit - dwell_typ

and and

Start time of trip - start_time In Start time of trip - start_time In

and and

Trip purpose - trip_purp In 1н о Trip purpose - trip_purp In 1н о
and and

2006 GTA zone of household - gta06 2006 GTA zone of household - gta06

Trip 2016 Trip 2016

Table: Table:

омн омо ¢h¢![ омн омо ¢h¢![
Transit excluding GO railрпл нусо опло Transit excluding GO railтрн нопс олфу
Cycle л нн нн Cycle л нн нн
Auto driver суп мтту нпсн Auto driver уно мфоо нтрс
GO rail only ср ну фо GO rail only рс ну уп
Auto passenger ммр нлп омф Motorcycle л нн нн
School bus нп мнл мпп Auto passenger мтл опо рмо
Taxi passenger л мт мт Paid rideshare л нн нн
Walk млс пмф рнр Walk рл нуу ооу
TOTAL мроп рпрм TOTAL мурм рллп

aƻŘŜ омн омо ¢h¢![ aƻŘŜ омн омо ¢h¢![
!ǳǘƻ 5ǊƛǾŜǊ суп пр҈ мтту оо҈ нпсн ор҈ !ǳǘƻ 5ǊƛǾŜǊ уно пп҈ мфоо оф҈ нтрс пл҈
!ǳǘƻ tŀǎǎŜƴƎŜǊ моф ф҈ опм с҈ пул т҈ !ǳǘƻ tŀǎǎŜƴƎŜǊ мтл ф҈ оут у҈ ррт у҈
¢Ǌŀƴǎƛǘ слр оф҈ нуфм ро҈ опфс рл҈ ¢Ǌŀƴǎƛǘ улу пп҈ нотп пт҈ омун пс҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴмлс т҈ ппм у҈ рпт у҈ !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴрл о҈ омл с҈ осл р҈
¢h¢![ мроп млл҈ рпрм млл҈ сфур млл҈ ¢h¢![ мурм млл҈ рллп млл҈ сурр млл҈

сфур сурр



bƻǊǘƘ ¸ƻǊƪ
!a ta

Thu Feb 08 2024 17:13:36 GMT-0500 (Eastern Standard Time) - Run Time: 4142ms Thu Feb 08 2024 17:45:59 GMT-0500 (Eastern Standard Time) - Run Time: 2197ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: 2006 GTA zone of household - gta06_hhld Column: 2006 GTA zone of household - gta06_hhld

Filters: Filters:

(Type of dwelling unit - dwell_type In 2о (Type of dwelling unit - dwell_type In 2о
and and

Start time of trip - start_time In 600-859 Start time of trip - start_time In 1600-1859

and and

Trip purpose - trip_purp In 1н о Trip purpose - trip_purp In 1н о
and and

2006 GTA zone of household - gta06_hhld In 442ппо ппп ппу прл прнύ 2006 GTA zone of household - gta06_hhld In 442ппо ппп ппу прл прнύ

Trip 2016 Trip 2016 

Table: Table: 

ппн ппо ппп ппу прл прн ¢h¢![ ппн ппо ппп ппу прл прн ¢h¢![
Transit excluding GO railммуо мслу монм фту нрфл нлру фтоу Transit excluding GO railммоф мсоо фрл мооф нтур мфрм фтфт
Cycle мр мт л нф п л ср Cycle ул см л нф у мо мфм
Auto driver сол момт птс тнм мптф мпол слро Auto driver фум мсрт пфс рнм мулп мтпм тнлл
Auto passenger ммп оол нмл ммл мтн мсм млфт Other л л л л л мм мм
School bus у нт л л ом л сс Auto passenger ннр осн мсм уо слу нсм мтлл
Taxi passenger л л л л л мм мм School bus л л л л п л п
Walk нтл мфт мон см тмт сср нлпн Taxi passenger но ос л л нн пс мнт
TOTAL нннл опфс нмоф муфф пффо понр Walk нсо оло мрф млс пнс рст мунп

TOTAL нтмм плрн мтсс нлту рсрт прфл
aƻŘŜ ппн ппо ппп ппу прл прн ¢h¢![
!ǳǘƻ 5ǊƛǾŜǊ сол ну҈ момт оу҈ птс нн҈ тнм оу҈ мптф ол҈ мпол оо҈ псно ом҈ aƻŘŜ ппн ппо ппп ппу прл прн ¢h¢![
!ǳǘƻ tŀǎǎŜƴƎŜǊ мнн р҈ орт мл҈ нмл мл҈ ммл с҈ нло п҈ мтн п҈ мллн т҈ !ǳǘƻ 5ǊƛǾŜǊ фум ос҈ мсрт пм҈ пфс ну҈ рнм нр҈ мулп он҈ мтрн оу҈ рпрф оп҈
¢Ǌŀƴǎƛǘ ммуо ро҈ мслу пс҈ монм сн҈ фту рн҈ нрфл рн҈ нлру пу҈ тсул рн҈ !ǳǘƻ tŀǎǎŜƴƎŜǊ нпу ф҈ офу мл҈ мсм ф҈ уо п҈ соп мм҈ олт т҈ мрнп ф҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴнур мо҈ нмп с҈ мон с҈ фл р҈ тнм мп҈ сср мр҈ мппн мл҈ ¢Ǌŀƴǎƛǘ ммоф пн҈ мсоо пл҈ фрл рп҈ мооф сп҈ нтур пф҈ мфрм по҈ тупс пу҈
¢h¢![ нннл млл҈ опфс млл҈ нмоф млл҈ муфф млл҈ пффо млл҈ понр млл҈ мптпт млл҈ !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴопо мо҈ осп ф҈ мрф ф҈ мор с҈ поп у҈ рул мо҈ мпор ф҈

мптпт ¢h¢![ нтмм млл҈ плрн млл҈ мтсс млл҈ нлту млл҈ рсрт млл҈ прфл млл҈ мснсп млл҈
мснсп



¸ƻƴƎŜπ9Ǝƭƛƴǘƻƴ
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Thu Feb 08 2024 16:15:43 GMT-0500 (Eastern Standard Time) - Run Time: 4051ms Thu Feb 08 2024 17:54:41 GMT-0500 (Eastern Standard Time) - Run Time: 2011ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: 2006 GTA zone of household - gta06_hhld Column: 2006 GTA zone of household - gta06_hhld

Filters: Filters:

(Type of dwelling unit - dwell_type In 2 о (Type of dwelling unit - dwell_type In 2о
and and

Start time of trip - start_time In 600-859 Start time of trip - start_time In 1600-1859

and and

Trip purpose - trip_purp In 1 н о Trip purpose - trip_purp In 1н о
and and

2006 GTA zone of household - gta06_hhld In 200нлм нлф нмл нммύ 2006 GTA zone of household - gta06_hhld In 200нлм нлф нмл нммύ

Trip 2016 Trip 2016 

Table: Table: 

нлл нлм нлф нмл нмм ¢h¢![ нлл нлм нлф нмл нмм ¢h¢![
Transit excluding GO rail мтл умс ннпр мфмм оффл фмон Transit excluding GO railмлл спн нрнф муос понм фпну
Cycle л мнн фо ср ун осн Cycle л со муо ср мрл псм
Auto driver нс омп урн уур мтсн оуоф Auto driver нс прр фрс утр нлто поур
Auto passenger л л ум сн уп ннт Joint GO rail and local transitл л л мп л мп
Paid rideshare л л п нл л нп Auto passenger тт оо мтм мот нсн сул
Walk ру нлс спу псф утн ннро Taxi passenger л л л ро л ро
TOTAL нрп мпру офно опмн стфл Paid rideshare л л нт рл он млф

Walk ср оту орс отм ммрт нонт
aƻŘŜ нлл нлм нлф нмл нмм ¢h¢![ TOTAL нсу мртм пннн оплм тффр
!ǳǘƻ 5ǊƛǾŜǊ нс мл҈ омп нн҈ урн нн҈ уур нс҈ мтсн нс҈ оуоф нп҈
!ǳǘƻ tŀǎǎŜƴƎŜǊ л л҈ л л҈ ур н҈ ун н҈ уп м҈ нрм н҈ aƻŘŜ нлл нлм нлф нмл нмм ¢h¢![
¢Ǌŀƴǎƛǘ мтл ст҈ умс рс҈ ннпр рт҈ мфмм рс҈ оффл рф҈ фмон ру҈ !ǳǘƻ 5ǊƛǾŜǊ нс мл҈ прр нф҈ фрс но҈ утр нс҈ нлто нс҈ поур нр҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ ру но҈ ону нн҈ тпм мф҈ роп мс҈ фрп мп҈ нсмр мт҈ !ǳǘƻ tŀǎǎŜƴƎŜǊ тт нф҈ оо н҈ мфу р҈ нпл т҈ нфп п҈ упн р҈
¢h¢![ нрп млл҈ мпру млл҈ офно млл҈ опмн млл҈ стфл млл҈ мруот млл҈ ¢Ǌŀƴǎƛǘ млл от҈ спн пм҈ нрнф сл҈ мурл рп҈ понм рп҈ фппн рп҈

мруот !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴср нп҈ ппм ну҈ роф мо҈ пос мо҈ молт мс҈ нтуу мс҈
¢h¢![ нсу млл҈ мртм млл҈ пннн млл҈ оплм млл҈ тффр млл҈ мтпрт млл҈

мтпрт



¢ƻǊƻƴǘƻ
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Fri Feb 09 2024 11:31:36 GMT-0500 (Eastern Standard Time) - Run Time: 2970ms Fri Feb 09 2024 11:37:43 GMT-0500 (Eastern Standard Time) - Run Time: 2214ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: Planning district of household - pd_hhld Column: Planning district of household - pd_hhld

Filters: Filters:

(Type of dwelling unit - dwell_type In 2о (Type of dwelling unit - dwell_type In 2о
and and

Start time of trip - start_time In 600-859 Start time of trip - start_time In 1600-1859

and and

Trip purpose - trip_purp In 1н о Trip purpose - trip_purp In 1н о
and and

Planning district of household - pd_hhld In 1н о п р с т у ф мл мм мн мо мп мр мсύ Planning district of household - pd_hhld In 1н о п р с т у ф мл мм мн мо мп мр мсύ

Trip 2016 Trip 2016 

Table: Table: 

t5 м ƻŦ ¢ƻǊƻƴǘƻt5 н ƻŦ ¢ƻǊƻƴǘƻt5 о ƻŦ ¢ƻǊƻƴǘƻt5 п ƻŦ ¢ƻǊƻƴǘƻt5 р ƻŦ ¢ƻǊƻƴǘƻt5 с ƻŦ ¢ƻǊƻƴǘƻt5 т ƻŦ ¢ƻǊƻƴǘƻt5 у ƻŦ ¢ƻǊƻƴǘƻt5 ф ƻŦ ¢ƻǊƻƴǘƻt5 мл ƻŦ ¢ƻǊƻƴǘƻt5 мм ƻŦ ¢ƻǊƻƴǘƻt5 мн ƻŦ ¢ƻǊƻƴǘƻt5 мо ƻŦ ¢ƻǊƻƴǘƻt5 мп ƻŦ ¢ƻǊƻƴǘƻt5 мр ƻŦ ¢ƻǊƻƴǘƻt5 мс ƻŦ ¢ƻǊƻƴǘƻ¢h¢![ t5 м ƻŦ ¢ƻǊƻƴǘƻt5 н ƻŦ ¢ƻǊƻƴǘƻt5 о ƻŦ ¢ƻǊƻƴǘƻt5 п ƻŦ ¢ƻǊƻƴǘƻt5 р ƻŦ ¢ƻǊƻƴǘƻt5 с ƻŦ ¢ƻǊƻƴǘƻt5 т ƻŦ ¢ƻǊƻƴǘƻt5 у ƻŦ ¢ƻǊƻƴǘƻt5 ф ƻŦ ¢ƻǊƻƴǘƻt5 мл ƻŦ ¢ƻǊƻƴǘƻt5 мм ƻŦ ¢ƻǊƻƴǘƻt5 мн ƻŦ ¢ƻǊƻƴǘƻt5 мо ƻŦ ¢ƻǊƻƴǘƻt5 мп ƻŦ ¢ƻǊƻƴǘƻt5 мр ƻŦ ¢ƻǊƻƴǘƻt5 мс ƻŦ ¢ƻǊƻƴǘƻ¢h¢![
Transit excluding GO railостфн нрнмп ннрпн нслпр ммспс мфлур пртп мппсу ртмт молмо нррпр тплф нлпул оотм отмл мнфос нрнрпт Transit excluding GO railотрпс нсомр нлуфн нслсл млснс мтфмф пппт ммфоу плну млнто ноффм стрп муфоп нсфт нтрм ммофу носрсф
Cycle снмт ртнн улл ммут ммр нлно нпу нпт пп уп нтф ммр оср л л муу мтсоп Cycle уртл тпфн уфт мпсу пп мсро нуф нму пп нр пфн по нст мп от ннт нмтул
Auto driver ннусс мсмоу мрфпс мснуу мосфо ммнос фспф мурнл млорл мнпфс нмфтс уомс мфппм плмо помс ннмтс ннтпнл Auto driver нрутт мрттф мрмуо мттфп мпмум морно ффоо нлрпм усмн ммсфт нпфрн фмоу мурсс плсс пурм ннфст нотссл
GO rail only нсп опл рс л мо мнр суф нут ннс мл рс оу нно ннм пнл омс онуп GO rail only омн офл пм л мо мсп сор онф ннс мл сф пр нпу мнм омп ону онпр
Joint GO rail and local transitофм млм ммс оу л мон фп ор р л мф то мс сл сл мн ммрн Joint GO rail and local transitпро млм рп фф л см фф уп л у л л нф тп сл мт ммоф
Motorcycle мфм млт рн от л по ммл млф л млт л л мн л пп но уор Motorcycle нпм нро ммп от л мсу фу нн л рт л л мн л пп но млсф
Other ммп л оп л л л ну рт п л л л л л мо л нрл Other рл ор мо л л уф мп оо л л нп л оф л л л нфт
Auto passenger нптф ннфн нуфп нусф олут мффф мнлс олнл омсм орфм плфл нлту ртту мнтр млмн ррмт псопу Auto passenger помн нсоп оофо оонн онлу ннсф мрлм оррф мууу омпн пфрм нмоу ртнс млру мррт ррлф рлмст
School bus мту моф соф осл оос осс мрн момр рур уор рсс нмп тот ун опф тут тспл School bus пн пм ммс мму пр ур л нм л мпр тф нп мос л нру пл ммрл
Taxi passenger туу онп ср мпу рм отм мс ммт оо тт мм т оф л см нрс носп Taxi passenger мром нпо нмл нлф ту пор мпо мтс л нлл нлп нп оуф рф л оф офпл
Paid rideshare тфр фн млн мун мсу ном рт рт мнн оф мпф тм нтм см мф мрр нртм Paid rideshare мслн сро нтф нут мон ррп нло мум со нлс нмо фт нмп рп л нур рлно
Walk плсфл снфп осму сулм ноол порл усо нноф оотп пмор потт нсрт пплс моло мпом оуро фнтнм Walk птулф тфут нррс ромс мптт нтфс ттс фум мсму мрсл отнп уом мофр ммфн фтн нлмл уоллл
TOTAL мммтср рстсо псусп рофрр омпоф оффсм мтсус плптм носнм опоут ртлсу нлфту рмтсу млоус ммпор пснмф срптсс TOTAL мнуопр смфно потпу рптмл нфулп офтмс мумоу оулуо мсптф нтоно русфф мфлфп прфрр фоор млупп пнупо спрлоф

aƻŘŜ aƻŘŜ
!ǳǘƻ 5ǊƛǾŜǊ ннурлр ор҈ !ǳǘƻ 5ǊƛǾŜǊ нофлнс от҈
!ǳǘƻ tŀǎǎŜƴƎŜǊруфно ф҈ !ǳǘƻ tŀǎǎŜƴƎŜǊслнул ф҈
¢Ǌŀƴǎƛǘ нрсфуо оф҈ ¢Ǌŀƴǎƛǘ нплфро от҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴммлорр мт҈ !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴмлптул мс҈
¢h¢![ срптсс млл҈ ¢h¢![ спрлоф млл҈



wŜƎƛƻƴ ƻŦ tŜŜƭ
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Fri Feb 09 2024 12:06:32 GMT-0500 (Eastern Standard Time) - Run Time: 1961ms Fri Feb 09 2024 12:08:58 GMT-0500 (Eastern Standard Time) - Run Time: 2275ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Primary travel mode of trip - mode_prime Row: Primary travel mode of trip - mode_prime

Column: Planning district of household - pd_hhld Column: Planning district of household - pd_hhld

Filters: Filters:

(Type of dwelling unit - dwell_type In 2о (Type of dwelling unit - dwell_type In 2о
and and

Start time of trip - start_time In 600-859 Start time of trip - start_time In 1600-1859

and and

Trip purpose - trip_purp In 1н о Trip purpose - trip_purp In 1н о
and and

Planning district of household - pd_hhld In 34ор осύ Planning district of household - pd_hhld In 34ор осύ

Trip 2016 Trip 2016 

Table: Table: 

/ŀƭŜŘƻƴ .ǊŀƳǇǘƻƴ aƛǎǎƛǎǎŀǳƎŀ¢h¢![ /ŀƭŜŘƻƴ .ǊŀƳǇǘƻƴ aƛǎǎƛǎǎŀǳƎŀ¢h¢![
Transit excluding GO railнф росн мусфс нплут Transit excluding GO railл рммр мссср нмтул
Cycle л рор сос ммтм Cycle л пор оор ттл
Auto driver мрсо оомпс тнлмс млстнр Auto driver мрмо онтлн тлтлп млпфмф
GO rail only л смт оплн плмф GO rail only л рпн омнр осст
Joint GO rail and local transitмо рну ннну нтсф Joint GO rail and local transitмо псм мфпп нпму
Motorcycle л пм но сп Motorcycle л рн он уп
Other л нс ун млу Other л ну по тм
Auto passenger нло тлуу мруом номнн Auto passenger мпт ссоп мплоп нлумр
School bus ср нмфн плст сонп School bus л мрт оуф рпс
Taxi passenger он тр орм пру Taxi passenger нм мул пор сос
Paid rideshare л мсу поп слн Paid rideshare л мло стт тул
Walk оф прпо мнмсу мстрл Walk с мнст пспр рфму

мфпп рпонм мнффоп мусмфф мтлл птстс ммолну мснплп

aƻŘŜ aƻŘŜ
!ǳǘƻ 5ǊƛǾŜǊ млсуфт рт҈ !ǳǘƻ 5ǊƛǾŜǊ млрлтп ср҈
!ǳǘƻ tŀǎǎŜƴƎŜǊолрлс мс҈ !ǳǘƻ tŀǎǎŜƴƎŜǊннттт мп҈
¢Ǌŀƴǎƛǘ олутр мт҈ ¢Ǌŀƴǎƛǘ нтуср мт҈
!ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴмтфнм мл҈ !ŎǘƛǾŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴссуу п҈
¢h¢![ мусмфф млл҈ ¢h¢![ мснплп млл҈
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J27 0 'FTAM'! 'FTPM'! J39 0

4 4 NBL 0 (0) 4 4 NBL

4 5 NBT 0 (0) 4 5 NBT

4 6 NBR 0 (0) 4 6 NBR

3 4 WBL 0 (0) 3 4 WBL

2 4 WBT 0 (0) 2 4 WBT

1 4 WBR 0 (0) 1 4 WBR

3 3 SBL 0 (0) 3 3 SBL

3 2 SBT 0 (0) 3 2 SBT

3 1 SBR 0 (0) 3 1 SBR

4 3 EBL 0 (0) 4 3 EBL

5 3 EBT 0 (0) 5 3 EBT

6 3 EBR 0 (0) 6 3 EBR

R27

4 4

4 5

4 6

3 4

2 4

1 4

3 3

3 2

3 1

4 3

5 3

6 3

Z27 0 'FTAM'! 'FTPM'! J23 Existing Conditions

4 4 NBL 615 (555) 4 4

4 5 NBT 0 (0) 4 5

4 6 NBR 0 (0) 4 6

3 4 WBL 0 (0) 3 4

2 4 WBT 0 (0) 2 4

1 4 WBR 0 (0) 1 4

3 3 SBL 0 (0) 3 3

3 2 SBT 0 (0) 3 2

3 1 SBR 0 (0) 3 1

4 3 EBL 635 (774) 4 3

5 3 EBT 0 (0) 5 3

6 3 EBR 0 (0) 6 3

AP27 0 'FTAM'! 'FTPM'! U39

4 4 NBL 0 (0) 4 4

4 5 NBT 0 (0) 4 5

4 6 NBR 0 (0) 4 6

3 4 WBL 0 (0) 3 4

2 4 WBT 0 (0) 2 4

1 4 WBR 0 (0) 1 4

3 3 SBL 0 (0) 3 3

3 2 SBT 0 (0) 3 2

3 1 SBR 0 (0) 3 1

4 3 EBL 0 (0) 4 3

5 3 EBT 0 (0) 5 3

6 3 EBR 0 (0) 6 3

AX27

4 4

4 5

4 6

3 4

2 4

1 4

3 3
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@I/@@/@@ DH @ EB @ F@ FFC EH FEB @ @ @ FHC @ @ @ @ F @ F FEE GB @ B FHI G@C

@I/FG/@@ IB F E@ @ C FCE GH C@G @ @ @ CDE @ @ F @ B F @ FAA A@ @ B CEA DBD

@I/B@/@@ HB @ BH @ B FBC EA FDG F @ @ CFB F @ F @ C C @ FGI AC @ G CB@ GAA

@I/EG/@@ F@B C BB @ B FBI EE C@D F @ @ CGF @ @ @ @ F @ C FDI GH @ C CCH DFI

I @!J$ &*@F BEI B FGG @ FI G@D FHH AFH C @ @ HC@ F @ C @ A B B DEA CGE @ FB H@E LVVV

0BB &@CDN DIMIN @MDN B@MDN @N L CFMDN AIMCN @MCN @N L BBMBN @N DDMAN @N L @MBN AFMDN CIMFN @N L O

&*@F<$N FEMHN @MFN DMDN @N CFMAN IMGN B@MIN @MFN @N BHMEN @N @N @MFN @N @MFN @MFN CAMAN F@MHN @N BIMAN O

R4W @MIE @MBI @MH @ @MHC @MIE @MIA @MG @ @MIA @MCG @ @MG @ @MBI @MBI @MHF @MII @ @MHF O

4(@'P CI @ C @ B@ B EG @ @ EI @ @ @ @ @ @ CG FG @ E@ O

4(@'P$N IN @N FMBN @N GMHN FMGN DMBN @N @N GMCN @N @N @N @N @N @N BMHN GMHN @N EMEN O

/"#D*< BC@ B FGB @ EAD FHD DAE C @ IAC F @ C @ B B DCC CBH @ IDE O

/"#D*<$N HCN F@@N HIMAN @N HEMFN HIMGN HBMAN F@@N @N HEMIN F@@N @N F@@N @N F@@N F@@N HDMFN HEMFN @N HGMDN O

3"!#F(OX!"*$  CS< CE @ C @ CD C CE @ @ CD @ @ @ @ @ @ FB FB @ CD O

3"!#F(OX!"*$  CS<$N DMHN @N FMBN @N GMFN FN BMBN @N @N CMIN @N @N @N @N @N @N CN GMFN @N CMHN O

Q <(< B @ @ @ B F FA @ @ FI @ @ @ @ @ @ FF @ @ FF O

Q <(<$N @MHN @N @N @N @MDN @MGN CMEN @N @N CN @N @N @N @N @N @N FMAN @N @N FMCN O

0 *"C F@*(J$  CS< F @ @ @ F @ E @ @ E @ @ @ @ @ @ F C @ B O

0 *"C F@*(J$  CS<$N @MBN @N @N @N @MCN @N @MDN @N @N @MEN @N @N @N @N @N @N @MCN @MIN @N @MBN O

R(J(<* "@!< L L L L FD L L L L L @ L L L L L G L L L L L FF L O

R(J(<* "@!<N L L L L ECMFN " L L L L @N " L L L L FBMCN " L L L L CIMHN " O

Q"CPCF(<$&!$+ &<<Y@FS L L L L C L L L L L @ L L L L L C L L L L L C L O

Q"CPCF(<$&!$+ &<<Y@FSN L L L L GMBN " L L L L @N " L L L L GMBN " L L L L GMBN " O

Q"CPCF(<$&!$6&@J @ @ @ @ @ L F B @ @ @ L @ @ @ @ @ L @ G @ @ @ L O

Q"CPCF(<$&!$6&@JN L L L L @N " L L L L @N " L L L L @N " L L L L @N " O

K%"O2<3;
B@@"EG"'1M"P$% #"%Q!"0

1)#).1)").1%# )R"SEQ"F&H
P%.% %

1327*7+"S<T4U47-"P<37-
$<>=-*<7".=U4/"$%&!'()#!"# "!"V"  !"#

=-4/"049R")>-"@GR"C@CC"""""" 4;?<WU47-"$4=9/"84-42" ?*=:

K%PCCPAX1327*7+"S<T4U47-
P<37-

8=+4"C"<5"G



R(@S$4&  =$>H=>>$R%$O$>M=>>$R% """""E(@*D( =$+F(@ $3SP$,LL.M$U+;

3*@ *$ ")(
A$0BB &@CD$

 !"#
2$0BB &@CD$

$%&!'()#!"# "!
3$0BB &@CD$

 !"#
E$0BB &@CD$

$%&!'()#!"# "!
9!*.$ &*@F
,GH$)"!;

#*+,- 1,23 $45- 61327 849: %;;2<=>,"1<-=? #*+,- 1,23 $45- 61327 849: %;;2<=>,"1<-=? #*+,- 1,23 $45- 61327 849: %;;2<=>,"1<-=? #*+,- 1,23 $45- 61327 849: %;;2<=>,"1<-=?

FA/@@/@@ ID @ GA @ FF FEB GI C@D @ @ @ CDE F @ @ @ B F @ FDB AC @ H CBG DEB

FA/FG/@@ AC F D@ @ A FBB DE CCE @ @ C CII @ F @ @ I F @ FH@ DH @ E CGH DIF

FA/B@/@@ AG @ AE @ F FEH GB C@C F @ @ CGD F @ @ @ B F @ FE@ DE @ E C@E DF@

FA/EG/@@ I@ F GA @ FF FBI DA CG@ @ @ @ BFA @ @ @ @ F @ @ FA@ GB @ E CCB DAI

I @!J$ &*@F BFB C CEI @ B@ GDB CEC IIC F @ C FFCG C F @ @ FG B @ DDB CGI @ CF HCF LMGL

0BB &@CDN GGMDN @MEN EEN @N L CFMGN AIMEN @MFN @N L DDMAN BBMBN @N @N L @N ACN CIN @N L O

&*@F<$N FCN @MFN HMGN @N CFMDN HMBN BBMIN @N @N EBMFN @MFN @N @N @N @MFN @N CGMEN HMHN @N BGMBN O

R4W @MHF @MG @MIE @ @MHE @MH @MII @MCG @ @MIH @MG @MCG @ @ @MAG @ @MIA @MH @ @MIH O

4(@'P C @ F @ B E FA @ @ CF @ @ @ @ @ @ FA G @ CC O

4(@'P$N @MDN @N @MEN @N @MGN FMAN FMHN @N @N FMHN @N @N @N @N @N @N CMDN FMHN @N CMEN O

/"#D*< BFF C CEA @ GD@ CBI IDG F @ FF@E C F @ @ B @ DED CGB @ IHH O

/"#D*<$N HHMEN F@@N HHMDN @N HHMGN HIMBN HIMFN F@@N @N HIMFN F@@N F@@N @N @N F@@N @N HAMEN HIMFN @N HAMDN O

3"!#F(OX!"*$  CS< C @ F @ B B I @ @ FF @ @ @ @ @ @ I C @ F@ O

3"!#F(OX!"*$  CS<$N @MDN @N @MEN @N @MGN FMCN @MHN @N @N FN @N @N @N @N @N @N FMCN @MIN @N FMFN O

Q <(< @ @ @ @ @ @ H @ @ H @ @ @ @ @ @ I @ @ I O

Q <(<$N @N @N @N @N @N @N FN @N @N @MIN @N @N @N @N @N @N FMCN @N @N @MHN O

0 *"C F@*(J$  CS< @ @ @ @ @ F @ @ @ F @ @ @ @ @ @ F B @ E O

0 *"C F@*(J$  CS<$N @N @N @N @N @N @MEN @N @N @N @MFN @N @N @N @N @N @N @MCN FMCN @N @MEN O

R(J(<* "@!< L L L L CD L L L L L @ L L L L L D L L L L L FI L O

R(J(<* "@!<N L L L L BIMCN " L L L L @N " L L L L IMIN " L L L L CDMGN " O

Q"CPCF(<$&!$+ &<<Y@FS L L L L E L L L L L C L L L L L H L L L L L B L O

Q"CPCF(<$&!$+ &<<Y@FSN L L L L GMHN " L L L L CMHN " L L L L FBMCN " L L L L EMEN " O

Q"CPCF(<$&!$6&@J @ @ @ @ @ L @ B @ @ @ L C @ @ @ @ L F G @ @ @ L O

Q"CPCF(<$&!$6&@JN L L L L @N " L L L L @N " L L L L @N " L L L L @N " O

K%"O2<3;
B@@"EG"'1M"P$% #"%Q!"0

1)#).1)").1%# )R"SEQ"F&H
P%.% %

1327*7+"S<T4U47-"P<37-
$<>=-*<7".=U4/"$%&!'()#!"# "!"V"  !"#

=-4/"049R")>-"@GR"C@CC"""""" 4;?<WU47-"$4=9/"84-42" ?*=:

K%PCCPAX1327*7+"S<T4U47-
P<37-

8=+4"B"<5"G



R(@S$4&  =$>T=>>$0%$O$>K=>>$0% """""E(@*D( =$+F(@ $3SP$,K.LL$U+;

@

"FH
H"Y
FMG
N
Z

"C"
""""
Y@M
@N
Z

"AF
H"Y
DMB
N
Z

FI

YFMBNZ"FGG"
Y@M@NZ"""""B"

YIM@NZ"BEI"

A "F"Y@M@NZ"@"Y@M@NZ"C"Y@M@NZ

FB

YB
MHN

Z"D
EA
"

YG
MHN

Z"C
GE
"

Y@
M@N

Z""
"""B
"

"EGB" "." "G@D"

"B" "'" "I"

"HC
@"
"!
"
"I@
B"

"F@
DH
"
"0
" "
H@
E"

/(#(!J=

[[["Y[M["NZ""""1)1%$"Q!( P$!'"Y(!%Q\"NZ

K*>W>?4:"<7"P2<::]=?^ 8494:-2*=7:

. C FD

' C G

! @ @

0 C FF

K%"O2<3;
B@@"EG"'1M"P$% #"%Q!"0

1)#).1)").1%# )R"SEQ"F&H
P%.% %

1327*7+"S<T4U47-"P<37-
$<>=-*<7".=U4/"$%&!'()#!"# "!"V"  !"#

=-4/"049R")>-"@GR"C@CC"""""" 4;?<WU47-"$4=9/"84-42" ?*=:

K%PCCPAX1327*7+"S<T4U47-
P<37-

8=+4"E"<5"G



R(@S$4&  =$>H=>>$R%$O$>M=>>$R% """""E(@*D( =$+F(@ $3SP$,LL.M$U+;

C

"CE
C"Y
FMA
N
Z

"F"
""""
Y@M
@N
Z

"II
C"Y
FMH
N
Z

B@

Y@MENZ"CEI"
Y@M@NZ"""""C"

Y@MDNZ"BFB"

FG "C"Y@M@NZ"F"Y@M@NZ"@"Y@M@NZ

CF

YC
MDN

Z"D
DB
"

YF
MHN

Z"C
GI
"

Y@
M@N

Z""
"""@
"

"G@F" "." "GDB"

"B" "'" "B"

"FF
CG
"
"!
"
"HF
B"

"FF
HG
"
"0
" "
HC
F"

/(#(!J=

[[["Y[M["NZ""""1)1%$"Q!( P$!'"Y(!%Q\"NZ

K*>W>?4:"<7"P2<::]=?^ 8494:-2*=7:

. E CD

' H D

! C @

0 B FI

K%"O2<3;
B@@"EG"'1M"P$% #"%Q!"0

1)#).1)").1%# )R"SEQ"F&H
P%.% %

1327*7+"S<T4U47-"P<37-
$<>=-*<7".=U4/"$%&!'()#!"# "!"V"  !"#

=-4/"049R")>-"@GR"C@CC"""""" 4;?<WU47-"$4=9/"84-42" ?*=:

K%PCCPAX1327*7+"S<T4U47-
P<37-

8=+4"G"<5"G



 !"!#$%&'()(!*$+& !*$,-$.$/01234562$67$2$8$203 $092:$$

3*; *$ ")(

<$0== &;>?$
 !" #

2$0== &;>?$
$ %  &'( "()"

3$0== &;>?$
 !" #

@$0== &;>?$
$ %  &'( "()"

A!*.$ &*;B
,CD$)"!:

A!*.$ &*;B
,C$? :

(*+,-
./0

!,12
./ 

$34-
./

5!216
./.

7389
./ ::1;<=,"!;-<> (*+,-

/.
!,12
/0

$34-
/ 

5!216
/

7389
/ ::1;<=,"!;-<> (*+,-

 /
!,12
 /.

$34-
 /0

5!216
 / 

7389
 / ::1;<=,"!;-<> (*+,-

0/ 
!,12
0/

$34-
0/.

5!216
0/0

7389
0/ ::1;<=,"!;-<>

?@/A?/?? ? ? B ? C B ? CCD C ? C CC@ B ? C ? B A E B?@ A ? A BCE AFC

?@/FG/?? B ? C ? D A C CD@ A ? C C@C ? ? F ? B F BF BGA C ? C B@H FGD

?H/??/?? C ? A ? B F C B?F ? C ? B?D C ? F ? ? G CE BBB C ? C BFB FG@

?H/CG/?? A ? C ? ? F B B@C ? ? ? B@A ? ? ? ? ? ? D BBA ? ? B BBE G?D C@D?

?H/A?/?? ? ? ? ? C ? A BG@ ? ? ? BD? ? ? H ? C H H BAA C ? ? BFB GC? CEBE

?H/FG/?? C ? C ? B B B B@E A ? ? BHF C C @ ? ? E CA BDD A ? ? BHB G@@ B?G?

?E/??/?? ? ? C ? B C C CHC B ? ? CHF B ? A ? C G BC BCA ? ? C BAF FBF B?C@

?E/CG/?? B ? A ? B G F CHA A ? B CE? C ? D ? ? @ C@ CDE ? ? B CHD AHH CHEE

IIIJ( %III

CD/??/?? C ? C ? E B @ B@H C ? F BHD @ C BB ? ? A? CB CHH G ? B B?G GBA

CD/CG/?? C ? ? ? E C AB BGD A ? ? BEC D C F ? A CC @ BBH B ? C BA@ GF?

CD/A?/?? B ? ? ? G B CD BBC ? ? C BA@ ? ? CB ? B CB @ BBF G ? G BAD FH@

CD/FG/?? C ? B ? E A BB B@H B ? C A?B B F F ? G C? H CHA C ? C CEB G?@ B?G@

C@/??/?? A ? B ? A G BA BFH A ? C B@F F ? B? ? F BF E BAB D ? A BF@ GG? B?HF

C@/CG/?? C ? A ? D F CE BHC B ? ? A?B B B C? ? A CF H BBA C ? B BAB GGB B?ED

C@/A?/?? B ? B ? F F E B@D B ? ? BH@ B C B ? ? G G BC@ A ? B BBG GBC BCA?

C@/FG/?? F ? C ? @ G CB B@A ? ? B BHG B ? B ? A F D BBC C ? A BBH GBB BCFG

E ;!F$ &*;B BF ? BA ? DH F@ CGF A@DE BG C CA AEFE AB C? C?E ? BD CGC C@E AG?B AA ? BE A@CF GHIC K

0== &;>?J GCLCM ?M FHLEM ?M K ALEM EGLFM ?LDM ?M K BCLBM DLDM @BLBM ?M K FLHM EFLAM ?LEM ?M K K K

&*;BL$J ?LAM ?M ?LAM ?M ?LDM BM F@LEM ?LAM ?M G?LBM ?LFM ?LCM CLFM ?M CLEM BLAM FFLGM ?LFM ?M F@LBM K K

4(;'M ? ? ? ? K B CBF ? ? K A ? A ? K C? C?B C ? K K K

4(;'M$J ?M ?M ?M ?M K CLAM ALAM ?M ?M K ELFM ?M BLHM ?M K GLDM BLEM AM ?M K K K

N">M>B(L ? ? ? ? K ? E ? ? K ? ? ? ? K C CF ? ? K K K

N">M>B($J ?M ?M ?M ?M K ?M ?LBM ?M ?M K ?M ?M ?M ?M K ?LDM ?LFM ?M ?M K K K

J "N1;2:
A??"FG" !L"O$ P(" # "0

!'('.!'"'.! (P'Q"RF#"C%E
O . )

!216*6+"R;S3T36-"O;26-
$;=<-*;6".<T3/"$ %  &'( "()" "U"  !" #

)<-3/"038Q"'=-"?GQ"B?BB"""""")3:>;VT36-"$3<8/"73-31"P>*<9

J OBBO@W!216*6+"R;S3T36-
O;26-

7<+3"C";4"G



O(;P$4&  Q$RHQRR$0%$K$RSQRR$0% """""@(;*?( Q$+B(; $3PM$,S.--$T+:

3*; *$ ")(
<$0== &;>?$

 !" #
2$0== &;>?$

$ %  &'( "()"
3$0== &;>?$

 !" #
@$0== &;>?$

$ %  &'( "()"
A!*.$ &*;B
,CD$)"!:

(*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<>

?H/??/?? C ? A ? B F C B?F ? C ? B?D C ? F ? ? G CE BBB C ? C BFB FG@

?H/CG/?? A ? C ? ? F B B@C ? ? ? B@A ? ? ? ? ? ? D BBA ? ? B BBE G?D

?H/A?/?? ? ? ? ? C ? A BG@ ? ? ? BD? ? ? H ? C H H BAA C ? ? BFB GC?

?H/FG/?? C ? C ? B B B B@E A ? ? BHF C C @ ? ? E CA BDD A ? ? BHB G@@

E ;!F$ &*;B G ? G ? G C? H C?CC A C ? C?BA B C CE ? C BB FD EFF G ? A EEG -RDR

0== &;>?J G?M ?M G?M ?M K ?LHM EHLHM ?LAM ?LCM K ELCM FLGM HDLFM ?M K FLDM EFLEM ?LGM ?M K K

&*;BL$J ?LBM ?M ?LBM ?M ?LGM ?LFM FELAM ?LCM ?M FELEM ?LCM ?M ?LEM ?M CLCM BLBM FDM ?LBM ?M FHLGM K

O4U ?LFB ? ?LFB ? ?LDA ?LD@ ?LEC ?LBG ?LBG ?LE ?LG ?LBG ?LGE ? ?LDC ?LDC ?LHE ?LFB ? ?LHH K

4(;'M ? ? ? ? ? C GD ? ? G@ ? ? ? ? ? ? AA ? ? AA K

4(;'M$J ?M ?M ?M ?M ?M CBLGM GLGM ?M ?M GLDM ?M ?M ?M ?M ?M ?M ALGM ?M ?M ALAM K

/"#?*L G ? G ? C? @ EGG A C EDD B C CE ? BB FD ECC G ? EDB K

/"#?*L$J C??M ?M C??M ?M C??M H@LGM EFLGM C??M C??M EFLFM C??M C??M C??M ?M C??M C??M EDLGM C??M ?M EDL@M K

3"!#B(KV!"*$  >PL ? ? ? ? ? C A@ ? ? AH ? ? ? ? ? ? BG ? ? BG K

3"!#B(KV!"*$  >PL$J ?M ?M ?M ?M ?M CBLGM AL@M ?M ?M AL@M ?M ?M ?M ?M ?M ?M BLDM ?M ?M BLGM K

N L(L ? ? ? ? ? ? CB ? ? CB ? ? ? ? ? ? D ? ? D K

N L(L$J ?M ?M ?M ?M ?M ?M CLBM ?M ?M CLBM ?M ?M ?M ?M ?M ?M ?LDM ?M ?M ?LDM K

0 *"> B;*(F$  >PL ? ? ? ? ? ? @ ? ? @ ? ? ? ? ? ? B ? ? B K

0 *"> B;*(F$  >PL$J ?M ?M ?M ?M ?M ?M ?L@M ?M ?M ?L@M ?M ?M ?M ?M ?M ?M ?LBM ?M ?M ?LBM K

O(F(L* ";!L K K K K F K K K K K ? K K K K K C K K K K K B K K

O(F(L* ";!LJ K K K K FFLFM " K K K K ?M " K K K K CCLCM " K K K K BBLBM " K

N">M>B(L$&!$+ &LLW;BP K K K K C K K K K K ? K K K K K ? K K K K K C K K

N">M>B(L$&!$+ &LLW;BPJ K K K K CCLCM " K K K K ?M " K K K K ?M " K K K K CCLCM " K

N">M>B(L$&!$6&;F ? ? ? ? ? K ? F ? ? ? K ? ? ? ? ? K ? ? ? ? ? K K

N">M>B(L$&!$6&;FJ K K K K ?M " K K K K ?M " K K K K ?M " K K K K ?M " K

J "N1;2:
A??"FG" !L"O$ P(" # "0

!'('.!'"'.! (P'Q"RF#"C%E
O . )

!216*6+"R;S3T36-"O;26-
$;=<-*;6".<T3/"$ %  &'( "()" "U"  !" #

)<-3/"038Q"'=-"?GQ"B?BB"""""")3:>;VT36-"$3<8/"73-31"P>*<9

J OBBO@W!216*6+"R;S3T36-
O;26-

7<+3"B";4"G



O(;P$4&  Q$RDQRR$O%$K$RIQRR$O% """""@(;*?( Q$+B(; $3PM$,--.I$T+:

3*; *$ ")(
<$0== &;>?$

 !" #
2$0== &;>?$

$ %  &'( "()"
3$0== &;>?$

 !" #
@$0== &;>?$

$ %  &'( "()"
A!*.$ &*;B
,CD$)"!:

(*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<> (*+,- !,12 $34- 5!216 7389 ::1;<=,"!;-<>

C@/??/?? A ? B ? A G BA BFH A ? C B@F F ? B? ? F BF E BAB D ? A BF@ GG?

C@/CG/?? C ? A ? D F CE BHC B ? ? A?B B B C? ? A CF H BBA C ? B BAB GGB

C@/A?/?? B ? B ? F F E B@D B ? ? BH@ B C B ? ? G G BC@ A ? B BBG GBC

C@/FG/?? F ? C ? @ G CB B@A ? ? B BHG B ? B ? A F D BBC C ? A BBH GBB

E ;!F$ &*;B C? ? H ? B? CH DA C?@H @ ? A CCFH C? A AF ? C? F@ BH HEA CC ? C? EAB -CXD

0== &;>?J GGLDM ?M FFLFM ?M K GLGM EALEM ?LDM ?M K BCLAM DLFM @BLAM ?M K AM EGLHM CLBM ?M K K

&*;BL$J ?LGM ?M ?LFM ?M ?LHM BLEM G?LAM ?LAM ?M GALGM ?LGM ?LCM CLDM ?M BLBM CLAM FCLDM ?LGM ?M FALFM K

O4U ?LDA ? ?LD@ ? ?LE ?LDH ?LED ?LGH ? ?LEG ?LDA ?LAH ?LFA ? ?LFE ?L@H ?LED ?LFD ? ?LEF K

4(;'M ? ? ? ? ? ? G ? ? G C ? ? ? C A CA C ? C@ K

4(;'M$J ?M ?M ?M ?M ?M ?M ?LGM ?M ?M ?LFM C?M ?M ?M ?M BLCM C?L@M CLGM ELCM ?M CLHM K

/"#?*L C? ? H ? CH DA C?@A @ ? CCFA E A AF ? FD BG HH? C? ? ECG K

/"#?*L$J C??M ?M C??M ?M C??M C??M EELGM C??M ?M EELDM E?M C??M C??M ?M E@LEM HELAM EHLGM E?LEM ?M EHLBM K

3"!#B(KV!"*$  >PL ? ? ? ? ? ? C ? ? C ? ? ? ? ? A E C ? CA K

3"!#B(KV!"*$  >PL$J ?M ?M ?M ?M ?M ?M ?LCM ?M ?M ?LCM ?M ?M ?M ?M ?M C?L@M CM ELCM ?M CLFM K

N L(L ? ? ? ? ? ? F ? ? F ? ? ? ? ? ? F ? ? F K

N L(L$J ?M ?M ?M ?M ?M ?M ?LFM ?M ?M ?LAM ?M ?M ?M ?M ?M ?M ?LFM ?M ?M ?LFM K

0 *"> B;*(F$  >PL ? ? ? ? ? ? ? ? ? ? C ? ? ? C ? ? ? ? ? K

0 *"> B;*(F$  >PL$J ?M ?M ?M ?M ?M ?M ?M ?M ?M ?M C?M ?M ?M ?M BLCM ?M ?M ?M ?M ?M K

O(F(L* ";!L K K K K CF K K K K K B K K K K K D K K K K K E K K

O(F(L* ";!LJ K K K K ABLDM " K K K K FL@M " K K K K CFM " K K K K B?LEM " K
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Appendix I:  
Synchro Detailed Capacity Analysis Results



Lanes and Geometrics Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.93 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.987 0.850 0.882
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 1566 1750 3298 0 1750 1883 1566 1750 1637 0
Flt Permitted 0.950 0.950 0.647 0.722
Satd. Flow (perm) 1738 3444 1463 1741 3298 0 1185 1883 1532 1318 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 9 153 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 149 1563 107 24 1548 175 53 260 82 21
Future Volume (vph) 149 1563 107 24 1548 175 53 260 82 21
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 15.0 73.0 73.0 11.0 69.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 10.7% 52.1% 52.1% 7.9% 49.3% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 22.9 92.0 92.0 8.4 72.8 28.3 17.3 17.3 28.3 17.3
Actuated g/C Ratio 0.16 0.66 0.66 0.06 0.52 0.20 0.12 0.12 0.20 0.12
v/c Ratio 0.52 0.69 0.11 0.23 0.98 0.65 0.23 0.80 0.28 0.37
Control Delay 67.7 15.6 4.8 83.9 39.9 58.2 54.3 42.0 44.5 19.3
Queue Delay 0.0 0.1 0.0 0.0 22.2 0.0 0.0 0.0 0.0 0.0
Total Delay 67.7 15.7 4.8 83.9 62.1 58.2 54.3 42.0 44.5 19.3
LOS E B A F E E D D D B
Approach Delay 19.3 62.4 49.2 30.7
Approach LOS B E D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 40.9 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 149 1563 107 24 1692 175 53 260 82 99
v/c Ratio 0.52 0.69 0.11 0.23 0.98 0.65 0.23 0.80 0.28 0.37
Control Delay 67.7 15.6 4.8 83.9 39.9 58.2 54.3 42.0 44.5 19.3
Queue Delay 0.0 0.1 0.0 0.0 22.2 0.0 0.0 0.0 0.0 0.0
Total Delay 67.7 15.7 4.8 83.9 62.1 58.2 54.3 42.0 44.5 19.3
Queue Length 50th (m) 45.5 64.3 1.0 7.3 41.8 44.4 14.2 31.0 19.7 5.5
Queue Length 95th (m) m63.5 114.1 m7.5 m11.7 #338.5 61.7 25.7 59.7 31.6 21.4
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 286 2263 999 105 1718 271 524 537 291 512
Starvation Cap Reductn 0 25 0 0 1 0 0 0 0 0
Spillback Cap Reductn 0 104 0 0 118 0 0 4 0 2
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.72 0.11 0.23 1.06 0.65 0.10 0.49 0.28 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 149 1563 107 24 1548 144 175 53 260 82 21 78
Future Volume (vph) 149 1563 107 24 1548 144 175 53 260 82 21 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1463 1750 3299 1744 1883 1532 1738 1637
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.65 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1750 3444 1463 1750 3299 1188 1883 1532 1322 1637
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 149 1563 107 24 1548 144 175 53 260 82 21 78
RTOR Reduction (vph) 0 0 39 0 4 0 0 0 134 0 68 0
Lane Group Flow (vph) 149 1563 68 24 1688 0 175 53 126 82 31 0
Confl. Peds. (#/hr) 18 12 12 18 6 9 9 6
Heavy Vehicles (%) 2% 6% 2% 2% 9% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 21.9 88.6 88.6 5.1 71.8 23.3 16.3 16.3 23.3 16.3
Effective Green, g (s) 22.9 89.6 89.6 6.1 72.8 25.3 17.3 17.3 25.3 17.3
Actuated g/C Ratio 0.16 0.64 0.64 0.04 0.52 0.18 0.12 0.12 0.18 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 2204 936 76 1715 246 232 189 262 202
v/s Ratio Prot c0.09 c0.45 0.01 c0.51 c0.04 0.03 0.02 0.02
v/s Ratio Perm 0.05 c0.09 0.08 0.04
v/c Ratio 0.52 0.71 0.07 0.32 0.98 0.71 0.23 0.67 0.31 0.15
Uniform Delay, d1 53.5 16.6 9.5 64.9 33.0 53.0 55.3 58.6 49.3 54.8
Progression Factor 1.15 0.78 1.80 1.29 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.4 0.1 1.9 15.8 9.3 0.5 8.6 0.7 0.4
Delay (s) 62.9 14.4 17.2 85.4 38.3 62.3 55.8 67.2 50.0 55.1
Level of Service E B B F D E E E D E
Approach Delay (s) 18.5 38.9 64.2 52.8
Approach LOS B D E D

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 0.91 0.99 0.97
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.968 0.953
Satd. Flow (prot) 1653 3476 0 1785 3476 1536 0 1776 0 0 1813 1465
Flt Permitted 0.950 0.950 0.863 0.729
Satd. Flow (perm) 1620 3476 0 1777 3476 1400 0 1572 0 0 1387 1427
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 556 1282 2 902 199 2 0 155 3 512
Future Volume (vph) 556 1282 2 902 199 2 0 155 3 512
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Detector Phase 7 4 3 8 8 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 60.1 104.2 6.8 41.6 41.6 22.3 22.3 83.4
Actuated g/C Ratio 0.43 0.74 0.05 0.30 0.30 0.16 0.16 0.60
v/c Ratio 0.78 0.50 0.02 0.87 0.40 0.01 0.71 0.59
Control Delay 44.5 18.0 64.0 57.0 16.9 0.0 72.8 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 18.0 64.0 57.0 16.9 0.0 72.8 18.2
LOS D B E E B A E B
Approach Delay 26.0 49.8 31.1
Approach LOS C D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 34.2 Intersection LOS: C
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 556 1285 2 902 199 3 158 512
v/c Ratio 0.78 0.50 0.02 0.87 0.40 0.01 0.71 0.59
Control Delay 44.5 18.0 64.0 57.0 16.9 0.0 72.8 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 18.0 64.0 57.0 16.9 0.0 72.8 18.2
Queue Length 50th (m) 171.0 121.7 0.6 129.5 15.8 0.0 44.3 78.1
Queue Length 95th (m) #236.2 194.5 3.7 157.5 38.6 0.0 65.7 111.2
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 709 2587 86 1067 516 522 386 875
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.50 0.02 0.85 0.39 0.01 0.41 0.59

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

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 556 1282 3 2 902 199 2 0 1 155 3 512
Future Volume (vph) 556 1282 3 2 902 199 2 0 1 155 3 512
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1653 3475 1785 3476 1400 1763 1813 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 0.73 1.00
Satd. Flow (perm) 1653 3475 1785 3476 1400 1572 1386 1455
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 556 1282 3 2 902 199 2 0 1 155 3 512
RTOR Reduction (vph) 0 0 0 0 0 88 0 3 0 0 0 9
Lane Group Flow (vph) 556 1285 0 2 902 111 0 0 0 0 158 503
Confl. Peds. (#/hr) 18 7 7 18 13 13
Heavy Vehicles (%) 8% 5% 2% 0% 5% 4% 0% 0% 0% 1% 0% 9%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 59.1 98.4 1.3 40.6 40.6 21.3 21.3 80.4
Effective Green, g (s) 60.1 99.4 2.3 41.6 41.6 22.3 22.3 82.4
Actuated g/C Ratio 0.43 0.71 0.02 0.30 0.30 0.16 0.16 0.59
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 709 2467 29 1032 416 250 220 856
v/s Ratio Prot c0.34 0.37 0.00 c0.26 0.25
v/s Ratio Perm 0.08 0.00 c0.11 0.09
v/c Ratio 0.78 0.52 0.07 0.87 0.27 0.00 0.72 0.59
Uniform Delay, d1 34.4 9.3 67.8 46.7 37.6 49.5 55.9 18.1
Progression Factor 1.06 2.01 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 1.0 10.2 1.6 0.0 10.7 1.0
Delay (s) 40.3 19.3 68.8 57.0 39.1 49.5 66.5 19.1
Level of Service D B E E D D E B
Approach Delay (s) 25.6 53.8 49.5 30.3
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 35.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 1.00 0.98 0.97
Frt 0.850 0.865 0.850
Flt Protected 0.950 0.950 0.950 0.953
Satd. Flow (prot) 3330 3544 0 1785 3476 1426 0 1662 0 1556 1597 1551
Flt Permitted 0.069 0.271 0.950 0.729
Satd. Flow (perm) 242 3544 0 508 3476 1390 0 1662 0 1556 1222 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 281 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Morning Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1023 2 1297 887 0 564 3 440
Future Volume (vph) 419 1023 2 1297 887 0 564 3 440
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 6
Detector Phase 7 4 8 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 22.0 86.0 64.0 64.0 43.0 11.0 43.0 54.0 22.0
Total Split (%) 15.7% 61.4% 45.7% 45.7% 30.7% 7.9% 30.7% 38.6% 15.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min None None None None None
Act Effct Green (s) 79.0 79.0 57.4 57.4 106.3 6.2 48.8 48.8 67.6
Actuated g/C Ratio 0.56 0.56 0.41 0.41 0.76 0.04 0.35 0.35 0.48
v/c Ratio 0.84 0.51 0.01 0.91 0.78 0.01 0.52 0.51 0.59
Control Delay 49.9 19.6 35.0 52.5 8.7 0.0 42.2 41.9 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 19.6 35.0 52.5 8.7 0.0 42.2 41.9 25.9
LOS D B C D A A D D C
Approach Delay 28.4 34.7 35.0
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 419 1025 2 1297 887 1 282 285 440
v/c Ratio 0.84 0.51 0.01 0.91 0.78 0.01 0.52 0.51 0.59
Control Delay 49.9 19.6 35.0 52.5 8.7 0.0 42.2 41.9 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 19.6 35.0 52.5 8.7 0.0 42.2 41.9 25.9
Queue Length 50th (m) 43.9 89.5 0.4 188.5 4.6 0.0 68.5 68.9 81.1
Queue Length 95th (m) #67.5 107.3 m0.5 193.0 48.1 0.0 112.9 113.1 115.2
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 60.0 70.0 115.0
Base Capacity (vph) 511 2050 214 1464 1135 185 542 556 748
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.50 0.01 0.89 0.78 0.01 0.52 0.51 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1023 2 2 1297 887 0 0 1 564 3 440
Future Volume (vph) 419 1023 2 2 1297 887 0 0 1 564 3 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3330 3543 1779 3476 1408 1662 1556 1597 1516
Flt Permitted 0.07 1.00 0.27 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 243 3543 507 3476 1408 1662 1556 1221 1516
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 419 1023 2 2 1297 887 0 0 1 564 3 440
RTOR Reduction (vph) 0 0 0 0 0 77 0 1 0 0 0 11
Lane Group Flow (vph) 419 1025 0 2 1297 810 0 0 0 282 285 429
Confl. Peds. (#/hr) 10 6 6 10 13 13
Heavy Vehicles (%) 4% 3% 0% 0% 5% 12% 0% 0% 0% 9% 0% 3%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 73.2 73.2 51.7 51.7 99.5 1.0 47.8 54.8 70.3
Effective Green, g (s) 74.2 74.2 52.7 52.7 101.5 2.0 48.8 55.8 72.3
Actuated g/C Ratio 0.53 0.53 0.38 0.38 0.72 0.01 0.35 0.40 0.52
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 492 1877 190 1308 1020 23 542 617 837
v/s Ratio Prot c0.10 0.29 c0.37 c0.28 0.00 0.18 0.16 c0.06
v/s Ratio Perm 0.35 0.00 0.30 0.02 0.22
v/c Ratio 0.85 0.55 0.01 0.99 0.79 0.00 0.52 0.46 0.51
Uniform Delay, d1 42.4 21.8 27.3 43.4 12.5 68.0 36.3 31.0 22.3
Progression Factor 1.00 1.00 1.47 1.18 0.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.3 1.1 0.1 17.8 2.8 0.0 0.9 0.5 0.5
Delay (s) 55.7 22.9 40.2 68.9 15.2 68.0 37.2 31.6 22.8
Level of Service E C D E B E D C C
Approach Delay (s) 32.4 47.0 68.0 29.3
Approach LOS C D E C

Intersection Summary
HCM 2000 Control Delay 38.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.96 1.00 0.98
Frt 0.995 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3527 0 1785 3444 1413 1785 1633 0 1785 1608 0
Flt Permitted 0.950 0.950 0.754 0.498
Satd. Flow (perm) 1783 3527 0 1784 3444 1358 1412 1633 0 936 1608 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 78 94 70
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 5 1517 11 2168 8 126 0 5 0
Future Volume (vph) 5 1517 11 2168 8 126 0 5 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.0 104.8 7.5 107.6 107.6 18.8 18.8 18.8 18.8
Actuated g/C Ratio 0.05 0.75 0.05 0.77 0.77 0.13 0.13 0.13 0.13
v/c Ratio 0.06 0.59 0.12 0.82 0.01 0.67 0.49 0.04 0.02
Control Delay 70.2 12.0 52.2 13.7 0.0 73.6 26.1 49.6 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 12.0 52.2 13.7 0.0 73.6 26.1 49.6 0.2
LOS E B D B A E C D A
Approach Delay 12.2 13.9 48.1 24.9
Approach LOS B B D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 5 1564 11 2168 8 126 146 5 5
v/c Ratio 0.06 0.59 0.12 0.82 0.01 0.67 0.49 0.04 0.02
Control Delay 70.2 12.0 52.2 13.7 0.0 73.6 26.1 49.6 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 12.0 52.2 13.7 0.0 73.6 26.1 49.6 0.2
Queue Length 50th (m) 1.4 86.5 3.0 118.4 0.0 35.4 13.8 1.3 0.0
Queue Length 95th (m) m2.9 226.3 m4.0 #373.1 m0.0 55.3 34.1 5.4 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 89 2640 95 2646 1061 363 489 240 465
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.59 0.12 0.82 0.01 0.35 0.30 0.02 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
5: East Avenue & Lakeshore Rd E Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 5 1517 47 11 2168 8 126 0 146 5 0 5
Future Volume (vph) 5 1517 47 11 2168 8 126 0 146 5 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3528 1785 3444 1358 1779 1633 1785 1608
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.50 1.00
Satd. Flow (perm) 1785 3528 1785 3444 1358 1413 1633 936 1608
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 5 1517 47 11 2168 8 126 0 146 5 0 5
RTOR Reduction (vph) 0 1 0 0 0 2 0 81 0 0 4 0
Lane Group Flow (vph) 5 1563 0 11 2168 6 126 65 0 5 1 0
Confl. Peds. (#/hr) 5 1 1 5 3 3
Heavy Vehicles (%) 0% 3% 0% 0% 6% 13% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 1.4 100.2 3.0 101.8 101.8 17.8 17.8 17.8 17.8
Effective Green, g (s) 2.4 101.2 4.0 102.8 102.8 18.8 18.8 18.8 18.8
Actuated g/C Ratio 0.02 0.72 0.03 0.73 0.73 0.13 0.13 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 2550 51 2528 997 189 219 125 215
v/s Ratio Prot 0.00 0.44 c0.01 c0.63 0.04 0.00
v/s Ratio Perm 0.00 c0.09 0.01
v/c Ratio 0.17 0.61 0.22 0.86 0.01 0.67 0.30 0.04 0.00
Uniform Delay, d1 67.8 9.7 66.5 13.3 5.0 57.6 54.6 52.7 52.5
Progression Factor 1.10 1.12 0.81 0.95 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.0 1.2 2.4 0.0 8.6 0.8 0.1 0.0
Delay (s) 76.7 11.8 55.0 15.1 5.0 66.2 55.4 52.9 52.5
Level of Service E B D B A E E D D
Approach Delay (s) 12.0 15.2 60.4 52.7
Approach LOS B B E D

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.95 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3510 1551 1750 3476 3395 1566
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3510 1478 1744 3476 3337 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 29 294
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Morning Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1532 113 31 1793 423 294
Future Volume (vph) 1532 113 31 1793 423 294
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 83.3 83.3 19.6 83.3 23.4 23.4
Actuated g/C Ratio 0.60 0.60 0.14 0.60 0.17 0.17
v/c Ratio 0.73 0.13 0.13 0.87 0.75 0.58
Control Delay 15.9 9.0 53.2 20.2 63.8 10.0
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 15.9 9.0 53.2 20.3 63.8 10.0
LOS B A D C E B
Approach Delay 15.4 20.9 41.7
Approach LOS B C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1532 113 31 1793 423 294
v/c Ratio 0.73 0.13 0.13 0.87 0.75 0.58
Control Delay 15.9 9.0 53.2 20.2 63.8 10.0
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 15.9 9.0 53.2 20.3 63.8 10.0
Queue Length 50th (m) 147.3 3.7 8.9 117.4 61.1 0.0
Queue Length 95th (m) 110.7 14.6 m10.5m#309.6 77.2 25.9
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 2087 890 350 2067 679 548
Starvation Cap Reductn 0 0 0 21 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.13 0.09 0.88 0.62 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1532 113 31 1793 423 294
Future Volume (vph) 1532 113 31 1793 423 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.95 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1478 1750 3476 3395 1566
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3510 1478 1750 3476 3395 1566
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1532 113 31 1793 423 294
RTOR Reduction (vph) 0 12 0 0 0 245
Lane Group Flow (vph) 1532 101 31 1793 423 49
Confl. Peds. (#/hr) 7 7 11
Heavy Vehicles (%) 4% 3% 2% 5% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 81.1 81.1 17.5 81.1 22.4 22.4
Effective Green, g (s) 82.1 82.1 18.5 82.1 23.4 23.4
Actuated g/C Ratio 0.59 0.59 0.13 0.59 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2058 866 231 2038 567 261
v/s Ratio Prot 0.44 c0.02 c0.52 c0.12
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.74 0.12 0.13 0.88 0.75 0.19
Uniform Delay, d1 21.2 12.9 53.7 24.7 55.5 50.1
Progression Factor 0.56 0.69 1.10 0.60 1.00 1.00
Incremental Delay, d2 2.1 0.2 0.1 2.5 5.3 0.4
Delay (s) 13.9 9.1 59.2 17.4 60.8 50.5
Level of Service B A E B E D
Approach Delay (s) 13.6 18.1 56.6
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 22.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 1.00 1.00
Frt 0.850 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1785 3476 1597 1750 3443 0 1750 1601 0 0 1687 0
Flt Permitted 0.950 0.950 0.754 0.911
Satd. Flow (perm) 1771 3476 1516 1745 3443 0 1389 1601 0 0 1561 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 299 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 2 1788 138 41 1501 234 0 2 0
Future Volume (vph) 2 1788 138 41 1501 234 0 2 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.5 86.9 86.9 9.7 97.1 29.7 29.7 29.7
Actuated g/C Ratio 0.05 0.62 0.62 0.07 0.69 0.21 0.21 0.21
v/c Ratio 0.02 0.83 0.14 0.34 0.63 0.80 0.53 0.01
Control Delay 64.5 23.5 5.1 76.0 13.4 70.9 8.1 0.0
Queue Delay 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 64.5 23.7 5.1 76.0 13.5 70.9 8.1 0.0
LOS E C A E B E A A
Approach Delay 22.4 15.2 35.4
Approach LOS C B D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 2 1788 138 41 1502 234 304 6
v/c Ratio 0.02 0.83 0.14 0.34 0.63 0.80 0.53 0.01
Control Delay 64.5 23.5 5.1 76.0 13.4 70.9 8.1 0.0
Queue Delay 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 64.5 23.7 5.1 76.0 13.5 70.9 8.1 0.0
Queue Length 50th (m) 0.5 188.4 4.9 12.6 78.5 65.1 1.2 0.0
Queue Length 95th (m) m0.9 #324.3 m8.6 m18.6 77.2 90.0 24.3 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 82 2157 988 350 2387 386 661 519
Starvation Cap Reductn 0 28 0 0 68 0 0 0
Spillback Cap Reductn 0 48 0 0 168 0 4 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.85 0.14 0.12 0.68 0.61 0.46 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 1788 138 41 1501 1 234 0 304 2 0 4
Future Volume (vph) 2 1788 138 41 1501 1 234 0 304 2 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1785 3476 1516 1750 3443 1750 1601 1686
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.91
Satd. Flow (perm) 1785 3476 1516 1750 3443 1389 1601 1562
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 2 1788 138 41 1501 1 234 0 304 2 0 4
RTOR Reduction (vph) 0 0 48 0 0 0 0 236 0 0 5 0
Lane Group Flow (vph) 2 1788 90 41 1502 0 234 68 0 0 1 0
Confl. Peds. (#/hr) 16 8 8 16
Heavy Vehicles (%) 0% 5% 0% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 84.7 84.7 7.6 91.3 28.7 28.7 28.7
Effective Green, g (s) 2.0 85.7 85.7 8.6 92.3 29.7 29.7 29.7
Actuated g/C Ratio 0.01 0.61 0.61 0.06 0.66 0.21 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2127 928 107 2269 294 339 331
v/s Ratio Prot 0.00 c0.51 c0.02 c0.44 0.04
v/s Ratio Perm 0.06 c0.17 0.00
v/c Ratio 0.08 0.84 0.10 0.38 0.66 0.80 0.20 0.00
Uniform Delay, d1 68.1 21.7 11.2 63.2 14.4 52.3 45.4 43.5
Progression Factor 1.00 0.85 1.45 1.15 0.91 1.00 1.00 1.00
Incremental Delay, d2 1.1 3.3 0.2 1.7 1.1 13.8 0.3 0.0
Delay (s) 69.0 21.8 16.4 74.3 14.2 66.1 45.7 43.5
Level of Service E C B E B E D D
Approach Delay (s) 21.4 15.8 54.6 43.5
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 0.99
Frt 0.850 0.997 0.850 0.942
Flt Protected 0.950 0.950 0.960 0.982
Satd. Flow (prot) 1750 3476 1566 1750 3461 0 0 1808 1566 0 1728 0
Flt Permitted 0.950 0.950 0.662 0.741
Satd. Flow (perm) 1732 3476 1566 1750 3461 0 0 1241 1537 0 1301 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 2 134 26
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 107 1733 241 118 1425 103 21 150 36 19
Future Volume (vph) 107 1733 241 118 1425 103 21 150 36 19
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 20.6 88.0 88.0 15.7 83.0 20.3 20.3 20.3
Actuated g/C Ratio 0.15 0.63 0.63 0.11 0.59 0.14 0.14 0.14
v/c Ratio 0.41 0.79 0.23 0.60 0.71 0.69 0.45 0.46
Control Delay 69.7 11.4 2.3 57.1 31.2 75.3 14.7 45.0
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.7 11.7 2.3 57.1 31.2 75.3 14.7 45.0
LOS E B A E C E B D
Approach Delay 13.6 33.2 42.1 45.0
Approach LOS B C D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 107 1733 241 118 1458 124 150 96
v/c Ratio 0.41 0.79 0.23 0.60 0.71 0.69 0.45 0.46
Control Delay 69.7 11.4 2.3 57.1 31.2 75.3 14.7 45.0
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.7 11.7 2.3 57.1 31.2 75.3 14.7 45.0
Queue Length 50th (m) 32.7 52.0 3.3 33.2 153.6 34.8 4.1 18.7
Queue Length 95th (m) m41.3 #75.8 m5.4 m45.2 193.6 54.2 23.5 35.4
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 258 2183 1041 212 2053 434 625 372
Starvation Cap Reductn 0 103 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.83 0.23 0.56 0.71 0.29 0.24 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 107 1733 241 118 1425 33 103 21 150 36 19 41
Future Volume (vph) 107 1733 241 118 1425 33 103 21 150 36 19 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1750 3476 1566 1750 3459 1800 1537 1725
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.66 1.00 0.74
Satd. Flow (perm) 1750 3476 1566 1750 3459 1241 1537 1302
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 107 1733 241 118 1425 33 103 21 150 36 19 41
RTOR Reduction (vph) 0 0 58 0 1 0 0 0 115 0 22 0
Lane Group Flow (vph) 107 1733 183 118 1457 0 0 124 35 0 74 0
Confl. Peds. (#/hr) 20 20 6 6 6 6
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 19.6 87.0 87.0 14.7 82.1 19.3 19.3 19.3
Effective Green, g (s) 20.6 88.0 88.0 15.7 83.1 20.3 20.3 20.3
Actuated g/C Ratio 0.15 0.63 0.63 0.11 0.59 0.15 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 2184 984 196 2053 179 222 188
v/s Ratio Prot 0.06 c0.50 c0.07 0.42
v/s Ratio Perm 0.12 c0.10 0.02 0.06
v/c Ratio 0.42 0.79 0.19 0.60 0.71 0.69 0.16 0.39
Uniform Delay, d1 54.2 19.3 10.9 59.2 20.0 56.9 52.4 54.3
Progression Factor 1.20 0.41 0.38 0.81 1.41 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.9 0.3 3.8 1.5 11.0 0.3 1.4
Delay (s) 65.8 9.8 4.4 51.9 29.8 67.9 52.7 55.6
Level of Service E A A D C E D E
Approach Delay (s) 12.0 31.4 59.6 55.6
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.870
Flt Protected 0.998 0.972
Satd. Flow (prot) 1599 0 1842 0 0 1790
Flt Permitted 0.998 0.972
Satd. Flow (perm) 1599 0 1842 0 0 1790
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 7 185 88 0 34 24
Future Volume (vph) 7 185 88 0 34 24
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 7 185 88 0 34 24

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 192 88 58
Volume Left (vph) 7 0 34
Volume Right (vph) 185 0 0
Hadj (s) -0.54 0.03 0.15
Departure Headway (s) 3.7 4.4 4.5
Degree Utilization, x 0.20 0.11 0.07
Capacity (veh/h) 937 781 747
Control Delay (s) 7.6 7.9 7.9
Approach Delay (s) 7.6 7.9 7.9
Approach LOS A A A

Intersection Summary
Delay 7.7
Level of Service A
Intersection Capacity Utilization 28.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.872 0.979 0.976
Flt Protected 0.950 0.999 0.999 0.984
Satd. Flow (prot) 0 1750 0 0 1605 0 0 1802 0 0 1769 0
Flt Permitted 0.950 0.999 0.999 0.984
Satd. Flow (perm) 0 1750 0 0 1605 0 0 1802 0 0 1769 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 57 0 0 7 6 252 6 407 77 47 71 25
Future Volume (vph) 57 0 0 7 6 252 6 407 77 47 71 25
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 57 0 0 7 6 252 6 407 77 47 71 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 57 265 490 143
Volume Left (vph) 57 7 6 47
Volume Right (vph) 0 252 77 25
Hadj (s) 0.23 -0.53 -0.06 -0.01
Departure Headway (s) 6.3 5.1 5.0 5.5
Degree Utilization, x 0.10 0.38 0.68 0.22
Capacity (veh/h) 487 640 699 594
Control Delay (s) 10.0 11.2 17.7 10.0
Approach Delay (s) 10.0 11.2 17.7 10.0
Approach LOS A B C B

Intersection Summary
Delay 14.3
Level of Service B
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.910 0.973 0.986
Flt Protected 0.964 0.998 0.988 0.989
Satd. Flow (prot) 0 1767 0 0 1673 0 0 1771 0 0 1796 0
Flt Permitted 0.964 0.998 0.988 0.989
Satd. Flow (perm) 0 1767 0 0 1673 0 0 1771 0 0 1796 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
103: Ogden Ave & Street L Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 139 42 7 8 49 114 104 236 85 34 103 16
Future Volume (vph) 139 42 7 8 49 114 104 236 85 34 103 16
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 139 42 7 8 49 114 104 236 85 34 103 16

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 188 171 425 153
Volume Left (vph) 139 8 104 34
Volume Right (vph) 7 114 85 16
Hadj (s) 0.16 -0.36 -0.04 0.02
Departure Headway (s) 6.0 5.5 5.2 5.7
Degree Utilization, x 0.31 0.26 0.61 0.24
Capacity (veh/h) 544 579 661 572
Control Delay (s) 11.6 10.4 16.0 10.5
Approach Delay (s) 11.6 10.4 16.0 10.5
Approach LOS B B C B

Intersection Summary
Delay 13.2
Level of Service B
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.986
Flt Protected 0.954 0.990
Satd. Flow (prot) 1750 0 0 1824 1816 0
Flt Permitted 0.954 0.990
Satd. Flow (perm) 1750 0 0 1824 1816 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 208 7 83 331 161 18
Future Volume (vph) 208 7 83 331 161 18
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 208 7 83 331 161 18

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 215 414 179
Volume Left (vph) 208 83 0
Volume Right (vph) 7 0 18
Hadj (s) 0.21 0.07 -0.03
Departure Headway (s) 5.6 4.9 5.1
Degree Utilization, x 0.33 0.56 0.25
Capacity (veh/h) 596 718 669
Control Delay (s) 11.3 13.8 9.7
Approach Delay (s) 11.3 13.8 9.7
Approach LOS B B A

Intersection Summary
Delay 12.2
Level of Service B
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.967
Satd. Flow (prot) 1593 0 1842 0 0 1781
Flt Permitted 0.967
Satd. Flow (perm) 1593 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
105: East Avenue & Rangeview Rd Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 38

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 73 14 0 21 10
Future Volume (vph) 0 73 14 0 21 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 73 14 0 21 10

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 73 14 31
Volume Left (vph) 0 0 21
Volume Right (vph) 73 0 0
Hadj (s) -0.57 0.03 0.17
Departure Headway (s) 3.4 4.1 4.2
Degree Utilization, x 0.07 0.02 0.04
Capacity (veh/h) 1029 850 834
Control Delay (s) 6.7 7.2 7.4
Approach Delay (s) 6.7 7.2 7.4
Approach LOS A A A

Intersection Summary
Delay 6.9
Level of Service A
Intersection Capacity Utilization 19.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.952 0.874 0.968 0.991
Flt Protected 0.969 0.998 0.950 0.987
Satd. Flow (prot) 0 1699 0 0 1607 0 1750 1783 0 0 1802 0
Flt Permitted 0.969 0.998 0.950 0.987
Satd. Flow (perm) 0 1699 0 0 1607 0 1750 1783 0 0 1802 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 18 0 10 7 6 191 12 280 77 21 51 5
Future Volume (vph) 18 0 10 7 6 191 12 280 77 21 51 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 18 0 10 7 6 191 12 280 77 21 51 5

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 28 204 12 357 77
Volume Left (vph) 18 7 12 0 21
Volume Right (vph) 10 191 0 77 5
Hadj (s) -0.05 -0.52 0.53 -0.12 0.05
Departure Headway (s) 5.3 4.5 5.7 5.0 5.1
Degree Utilization, x 0.04 0.26 0.02 0.50 0.11
Capacity (veh/h) 608 727 611 693 657
Control Delay (s) 8.5 9.1 7.6 11.7 8.7
Approach Delay (s) 8.5 9.1 11.6 8.7
Approach LOS A A B A

Intersection Summary
Delay 10.4
Level of Service B
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.993 0.928 0.976 0.985
Flt Protected 0.970 0.997 0.989 0.992
Satd. Flow (prot) 0 1774 0 0 1704 0 0 1778 0 0 1800 0
Flt Permitted 0.970 0.997 0.989 0.992
Satd. Flow (perm) 0 1774 0 0 1704 0 0 1778 0 0 1800 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 78 42 7 8 49 65 104 282 85 18 86 13
Future Volume (vph) 78 42 7 8 49 65 104 282 85 18 86 13
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 78 42 7 8 49 65 104 282 85 18 86 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 127 122 471 117
Volume Left (vph) 78 8 104 18
Volume Right (vph) 7 65 85 13
Hadj (s) 0.12 -0.27 -0.03 0.00
Departure Headway (s) 5.7 5.3 4.8 5.3
Degree Utilization, x 0.20 0.18 0.62 0.17
Capacity (veh/h) 564 598 728 629
Control Delay (s) 10.2 9.5 15.3 9.3
Approach Delay (s) 10.2 9.5 15.3 9.3
Approach LOS B A C A

Intersection Summary
Delay 12.8
Level of Service B
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.994 0.990
Flt Protected 0.954 0.988
Satd. Flow (prot) 1747 0 0 1820 1824 0
Flt Permitted 0.954 0.988
Satd. Flow (perm) 1747 0 0 1820 1824 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
108: Hydro Rd & Rangeview Rd Morning Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 159 7 83 255 156 12
Future Volume (vph) 159 7 83 255 156 12
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 159 7 83 255 156 12

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 166 338 168
Volume Left (vph) 159 83 0
Volume Right (vph) 7 0 12
Hadj (s) 0.20 0.08 -0.01
Departure Headway (s) 5.3 4.7 4.8
Degree Utilization, x 0.24 0.44 0.22
Capacity (veh/h) 626 747 714
Control Delay (s) 10.0 11.2 9.1
Approach Delay (s) 10.0 11.2 9.1
Approach LOS B B A

Intersection Summary
Delay 10.4
Level of Service B
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.89 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.989 0.850 0.908
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3579 1597 1785 3540 0 1785 1921 1597 1668 1724 0
Flt Permitted 0.950 0.950 0.380 0.707
Satd. Flow (perm) 1776 3579 1419 1761 3540 0 710 1921 1557 1226 1724 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 8 106 56
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 1399 283 233 1600 103 55 106 129 65
Future Volume (vph) 66 1399 283 233 1600 103 55 106 129 65
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 11.0 68.0 68.0 16.0 73.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 7.9% 48.6% 48.6% 11.4% 52.1% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 12.6 62.2 62.2 34.9 84.5 26.6 15.4 15.4 27.2 15.7
Actuated g/C Ratio 0.09 0.44 0.44 0.25 0.60 0.19 0.11 0.11 0.19 0.11
v/c Ratio 0.41 0.88 0.41 0.52 0.81 0.52 0.26 0.40 0.49 0.69
Control Delay 60.3 29.8 13.9 56.6 18.3 54.9 57.8 13.7 53.2 53.2
Queue Delay 0.0 0.6 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 60.3 30.3 13.9 56.6 18.7 54.9 57.8 13.7 53.2 53.2
LOS E C B E B D E B D D
Approach Delay 28.8 23.2 38.9 53.2
Approach LOS C C D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 66 1399 283 233 1723 103 55 106 129 167
v/c Ratio 0.41 0.88 0.41 0.52 0.81 0.52 0.26 0.40 0.49 0.69
Control Delay 60.3 29.8 13.9 56.6 18.3 54.9 57.8 13.7 53.2 53.2
Queue Delay 0.0 0.6 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 60.3 30.3 13.9 56.6 18.7 54.9 57.8 13.7 53.2 53.2
Queue Length 50th (m) 20.4 63.7 14.9 52.1 53.0 25.3 14.9 0.0 32.4 31.5
Queue Length 95th (m) m25.0 99.4 m30.2 96.9 64.2 40.3 27.5 17.3 49.7 54.6
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 161 1623 703 444 2138 197 535 510 264 520
Starvation Cap Reductn 0 8 0 0 91 0 0 0 0 0
Spillback Cap Reductn 0 47 0 0 2 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.89 0.40 0.52 0.84 0.52 0.10 0.21 0.49 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 66 1399 283 233 1600 123 103 55 106 129 65 102
Future Volume (vph) 66 1399 283 233 1600 123 103 55 106 129 65 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.89 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1419 1785 3542 1781 1921 1557 1654 1724
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.38 1.00 1.00 0.71 1.00
Satd. Flow (perm) 1785 3579 1419 1785 3542 713 1921 1557 1232 1724
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 66 1399 283 233 1600 123 103 55 106 129 65 102
RTOR Reduction (vph) 0 0 61 0 3 0 0 0 94 0 50 0
Lane Group Flow (vph) 66 1399 222 233 1720 0 103 55 12 129 117 0
Confl. Peds. (#/hr) 14 24 24 14 7 12 12 7
Heavy Vehicles (%) 0% 2% 0% 0% 1% 7% 0% 0% 0% 7% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 11.6 61.2 61.2 33.9 83.5 21.6 14.4 14.4 22.2 14.7
Effective Green, g (s) 12.6 62.2 62.2 34.9 84.5 23.6 15.4 15.4 24.2 15.7
Actuated g/C Ratio 0.09 0.44 0.44 0.25 0.60 0.17 0.11 0.11 0.17 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 1590 630 444 2137 182 211 171 238 193
v/s Ratio Prot 0.04 c0.39 c0.13 c0.49 c0.03 0.03 0.03 c0.07
v/s Ratio Perm 0.16 0.06 0.01 0.06
v/c Ratio 0.41 0.88 0.35 0.52 0.80 0.57 0.26 0.07 0.54 0.61
Uniform Delay, d1 60.2 35.5 25.6 45.4 21.4 51.5 57.1 55.9 52.0 59.2
Progression Factor 0.94 0.71 0.83 1.11 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 4.3 0.9 0.8 2.5 4.0 0.7 0.2 2.5 5.3
Delay (s) 57.5 29.6 22.2 51.2 17.0 55.5 57.7 56.0 54.5 64.5
Level of Service E C C D B E E E D E
Approach Delay (s) 29.5 21.1 56.2 60.2
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 29.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.87 0.99 1.00 0.97
Frt 0.850 0.910 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1750 3544 0 1785 3579 1566 0 1732 0 0 1813 1581
Flt Permitted 0.950 0.950 0.727
Satd. Flow (perm) 1701 3544 0 1760 3579 1355 0 1732 0 0 1380 1526
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 2 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 383 1015 1 1035 242 1 248 2 846
Future Volume (vph) 383 1015 1 1035 242 1 248 2 846
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 6 6
Detector Phase 7 4 3 8 8 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 45.7 95.8 6.5 47.3 47.3 31.0 31.0 77.7
Actuated g/C Ratio 0.33 0.68 0.05 0.34 0.34 0.22 0.22 0.56
v/c Ratio 0.67 0.42 0.01 0.86 0.45 0.01 0.82 0.97
Control Delay 40.2 25.4 64.0 52.2 20.9 28.7 72.2 50.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 25.4 64.0 52.2 20.9 28.7 72.2 50.6
LOS D C E D C C E D
Approach Delay 29.5 46.3 28.7 55.5
Approach LOS C D C E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 42.7 Intersection LOS: D
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 383 1015 1 1035 242 3 250 846
v/c Ratio 0.67 0.42 0.01 0.86 0.45 0.01 0.82 0.97
Control Delay 40.2 25.4 64.0 52.2 20.9 28.7 72.2 50.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 25.4 64.0 52.2 20.9 28.7 72.2 50.6
Queue Length 50th (m) 114.2 126.0 0.3 155.0 26.8 0.2 69.5 184.5
Queue Length 95th (m) 151.2 183.1 2.3 #198.3 54.2 2.8 96.8 #312.3
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 571 2424 82 1208 540 483 384 875
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.42 0.01 0.86 0.45 0.01 0.65 0.97

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

HCM Signalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 383 1015 0 1 1035 242 0 1 2 248 2 846
Future Volume (vph) 383 1015 0 1 1035 242 0 1 2 248 2 846
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.87 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3544 1785 3579 1355 1731 1808 1559
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1750 3544 1785 3579 1355 1731 1379 1559
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 383 1015 0 1 1035 242 0 1 2 248 2 846
RTOR Reduction (vph) 0 0 0 0 0 83 0 2 0 0 0 10
Lane Group Flow (vph) 383 1015 0 1 1035 159 0 1 0 0 250 836
Confl. Peds. (#/hr) 30 15 15 30 21 2 2 21
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 0% 0% 0% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 44.7 90.0 1.0 46.3 46.3 30.0 30.0 74.7
Effective Green, g (s) 45.7 91.0 2.0 47.3 47.3 31.0 31.0 76.7
Actuated g/C Ratio 0.33 0.65 0.01 0.34 0.34 0.22 0.22 0.55
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 571 2303 25 1209 457 383 305 854
v/s Ratio Prot 0.22 0.29 0.00 c0.29 0.00 c0.32
v/s Ratio Perm 0.12 0.18 0.22
v/c Ratio 0.67 0.44 0.04 0.86 0.35 0.00 0.82 0.98
Uniform Delay, d1 40.7 12.0 68.1 43.2 34.8 42.5 51.8 30.8
Progression Factor 0.84 2.22 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.5 0.7 7.9 2.1 0.0 15.7 25.3
Delay (s) 36.8 27.2 68.7 51.1 36.9 42.5 67.5 56.1
Level of Service D C E D D D E E
Approach Delay (s) 29.9 48.4 42.5 58.7
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 44.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.94 0.96
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.952
Satd. Flow (prot) 3429 3578 0 1879 3614 1581 0 1835 0 1679 1720 1566
Flt Permitted 0.079 0.950 0.725
Satd. Flow (perm) 285 3578 0 1879 3614 1485 0 1835 0 1679 1310 1497
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 330 1 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 4 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1137 1132 573 2 986 1 565
Future Volume (vph) 394 1137 1132 573 2 986 1 565
Turn Type pm+pt NA NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 17.0 76.0 59.0 53.0 11.0 53.0 64.0 17.0
Total Split (%) 12.1% 54.3% 42.1% 37.9% 7.9% 37.9% 45.7% 12.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None None None None None
Act Effct Green (s) 67.2 67.2 50.2 110.8 6.3 60.6 60.6 74.8
Actuated g/C Ratio 0.48 0.48 0.36 0.79 0.04 0.43 0.43 0.53
v/c Ratio 0.97 0.66 0.87 0.45 0.04 0.68 0.66 0.69
Control Delay 71.2 29.6 52.5 1.8 57.3 39.3 38.6 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.2 29.6 52.5 1.8 57.3 39.3 38.6 26.1
LOS E C D A E D D C
Approach Delay 40.3 35.4 57.3 34.3
Approach LOS D D E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.6 Intersection LOS: D
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 394 1138 1132 573 3 493 494 565
v/c Ratio 0.97 0.66 0.87 0.45 0.04 0.68 0.66 0.69
Control Delay 71.2 29.6 52.5 1.8 57.3 39.3 38.6 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.2 29.6 52.5 1.8 57.3 39.3 38.6 26.1
Queue Length 50th (m) 41.4 128.1 169.9 5.3 0.6 118.2 117.3 104.0
Queue Length 95th (m) #73.7 146.3 160.3 17.3 4.0 #205.0 #201.2 152.1
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 70.0 115.0
Base Capacity (vph) 406 1814 1393 1285 83 726 744 816
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.63 0.81 0.45 0.04 0.68 0.66 0.69

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1137 1 0 1132 573 0 2 1 986 1 565
Future Volume (vph) 394 1137 1 0 1132 573 0 2 1 986 1 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3429 3578 3614 1540 1835 1679 1721 1507
Flt Permitted 0.08 1.00 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 286 3578 3614 1540 1835 1679 1311 1507
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 394 1137 1 0 1132 573 0 2 1 986 1 565
RTOR Reduction (vph) 0 0 0 0 0 80 0 1 0 0 0 10
Lane Group Flow (vph) 394 1138 0 0 1132 493 0 2 0 493 494 555
Confl. Peds. (#/hr) 38 20 20 38 25 25
Heavy Vehicles (%) 1% 2% 0% 0% 1% 1% 0% 0% 0% 1% 0% 2%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 61.4 61.4 44.4 104.0 1.0 59.6 66.6 77.6
Effective Green, g (s) 62.4 62.4 45.4 106.0 2.0 60.6 67.6 79.6
Actuated g/C Ratio 0.45 0.45 0.32 0.76 0.01 0.43 0.48 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 1594 1171 1166 26 726 810 910
v/s Ratio Prot c0.09 0.32 0.31 0.18 0.00 c0.29 0.26 c0.05
v/s Ratio Perm c0.36 0.14 0.03 0.32
v/c Ratio 0.99 0.71 0.97 0.42 0.08 0.68 0.61 0.61
Uniform Delay, d1 41.6 31.5 46.6 6.1 68.1 31.9 26.5 19.9
Progression Factor 1.00 1.00 1.08 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.6 2.8 17.5 0.2 1.3 2.5 1.3 1.2
Delay (s) 85.2 34.3 67.9 4.6 69.4 34.4 27.8 21.1
Level of Service F C E A E C C C
Approach Delay (s) 47.4 46.6 69.4 27.5
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 40.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.90 0.99 0.98 1.00 0.98
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3567 0 1785 3650 1597 1785 1576 0 1785 1594 0
Flt Permitted 0.950 0.950 0.751 0.744
Satd. Flow (perm) 1772 3567 0 1781 3650 1443 1394 1576 0 1393 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 78 73 80
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 1958 65 1729 63 70 0 8 0
Future Volume (vph) 11 1958 65 1729 63 70 0 8 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.5 100.9 12.5 114.0 114.0 13.6 13.6 13.6 13.6
Actuated g/C Ratio 0.05 0.72 0.09 0.81 0.81 0.10 0.10 0.10 0.10
v/c Ratio 0.12 0.81 0.41 0.58 0.05 0.52 0.09 0.06 0.04
Control Delay 66.4 22.0 61.3 7.6 1.3 72.7 0.8 55.8 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 22.0 61.3 7.6 1.3 72.7 0.8 55.8 0.4
LOS E C E A A E A E A
Approach Delay 22.2 9.3 56.8 25.0
Approach LOS C A E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 2083 65 1729 63 70 20 8 10
v/c Ratio 0.12 0.81 0.41 0.58 0.05 0.52 0.09 0.06 0.04
Control Delay 66.4 22.0 61.3 7.6 1.3 72.7 0.8 55.8 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 22.0 61.3 7.6 1.3 72.7 0.8 55.8 0.4
Queue Length 50th (m) 3.0 303.2 17.8 80.5 0.1 19.8 0.0 2.2 0.0
Queue Length 95th (m) m5.1 346.1 m30.4 131.1 m2.3 35.5 0.0 7.6 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 95 2573 159 2972 1189 358 459 358 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.81 0.41 0.58 0.05 0.20 0.04 0.02 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 1958 125 65 1729 63 70 0 20 8 0 10
Future Volume (vph) 11 1958 125 65 1729 63 70 0 20 8 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.90 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3567 1785 3650 1443 1764 1576 1779 1594
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.74 1.00
Satd. Flow (perm) 1785 3567 1785 3650 1443 1394 1576 1394 1594
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 1958 125 65 1729 63 70 0 20 8 0 10
RTOR Reduction (vph) 0 2 0 0 0 14 0 18 0 0 9 0
Lane Group Flow (vph) 11 2081 0 65 1729 49 70 2 0 8 1 0
Confl. Peds. (#/hr) 20 10 10 20 10 3 3 10
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 3.0 98.5 11.5 107.0 107.0 11.0 11.0 11.0 11.0
Effective Green, g (s) 4.0 99.5 12.5 108.0 108.0 12.0 12.0 12.0 12.0
Actuated g/C Ratio 0.03 0.71 0.09 0.77 0.77 0.09 0.09 0.09 0.09
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 2535 159 2815 1113 119 135 119 136
v/s Ratio Prot 0.01 c0.58 c0.04 c0.47 0.00 0.00
v/s Ratio Perm 0.03 c0.05 0.01
v/c Ratio 0.22 0.82 0.41 0.61 0.04 0.59 0.01 0.07 0.01
Uniform Delay, d1 66.5 14.1 60.3 7.0 3.8 61.6 58.6 58.9 58.5
Progression Factor 1.03 1.26 0.90 0.94 1.35 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 2.5 1.7 1.0 0.1 7.2 0.0 0.2 0.0
Delay (s) 69.9 20.2 55.9 7.5 5.2 68.9 58.6 59.1 58.6
Level of Service E C E A A E E E E
Approach Delay (s) 20.4 9.1 66.6 58.8
Approach LOS C A E E

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.92 0.99 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3579 1597 1750 3650 3463 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3579 1468 1738 3650 3398 1571
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 84 132
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1616 348 287 1493 399 132
Future Volume (vph) 1616 348 287 1493 399 132
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 74.2 74.2 27.5 74.2 22.3 22.3
Actuated g/C Ratio 0.53 0.53 0.20 0.53 0.16 0.16
v/c Ratio 0.85 0.43 0.83 0.77 0.72 0.37
Control Delay 30.0 16.3 84.9 17.3 63.6 10.6
Queue Delay 0.1 0.0 0.0 0.2 0.0 0.0
Total Delay 30.1 16.3 84.9 17.5 63.6 10.6
LOS C B F B E B
Approach Delay 27.6 28.4 50.4
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 30.8 Intersection LOS: C
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E



Queues Scenario 4 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 19

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1616 348 287 1493 399 132
v/c Ratio 0.85 0.43 0.83 0.77 0.72 0.37
Control Delay 30.0 16.3 84.9 17.3 63.6 10.6
Queue Delay 0.1 0.0 0.0 0.2 0.0 0.0
Total Delay 30.1 16.3 84.9 17.5 63.6 10.6
Queue Length 50th (m) 160.4 30.1 89.1 144.6 57.6 0.0
Queue Length 95th (m) #256.1 m57.6m#113.0 125.4 72.9 18.2
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 1895 817 365 1933 692 419
Starvation Cap Reductn 0 0 0 60 0 0
Spillback Cap Reductn 12 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.43 0.79 0.80 0.58 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1616 348 287 1493 399 132
Future Volume (vph) 1616 348 287 1493 399 132
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3579 1468 1750 3650 3463 1569
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3579 1468 1750 3650 3463 1569
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1616 348 287 1493 399 132
RTOR Reduction (vph) 0 39 0 0 0 111
Lane Group Flow (vph) 1616 309 287 1493 399 21
Confl. Peds. (#/hr) 16 16 12 3
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 73.2 73.2 26.5 73.2 21.3 21.3
Effective Green, g (s) 74.2 74.2 27.5 74.2 22.3 22.3
Actuated g/C Ratio 0.53 0.53 0.20 0.53 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1896 778 343 1934 551 249
v/s Ratio Prot c0.45 c0.16 0.41 c0.12
v/s Ratio Perm 0.21 0.01
v/c Ratio 0.85 0.40 0.84 0.77 0.72 0.08
Uniform Delay, d1 28.2 19.6 54.1 26.2 55.9 50.2
Progression Factor 0.84 0.92 1.33 0.55 1.00 1.00
Incremental Delay, d2 4.7 1.4 10.7 1.9 4.7 0.1
Delay (s) 28.5 19.4 82.6 16.4 60.6 50.3
Level of Service C B F B E D
Approach Delay (s) 26.9 27.1 58.1
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.84 0.98 1.00 0.99 1.00
Frt 0.850 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.990
Satd. Flow (prot) 1750 3579 1597 1750 3578 0 1750 1578 0 0 1696 0
Flt Permitted 0.950 0.950 0.754 0.961
Satd. Flow (perm) 1742 3579 1334 1708 3578 0 1389 1578 0 0 1646 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 158 305 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 3 1302 345 250 1760 195 0 1 0
Future Volume (vph) 3 1302 345 250 1760 195 0 1 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.9 72.3 72.3 25.7 100.5 26.0 26.0 26.0
Actuated g/C Ratio 0.05 0.52 0.52 0.18 0.72 0.19 0.19 0.19
v/c Ratio 0.04 0.70 0.45 0.78 0.69 0.76 0.26 0.01
Control Delay 54.0 24.2 13.4 74.0 11.6 71.8 1.2 0.0
Queue Delay 0.0 0.2 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 54.0 24.4 13.4 74.0 11.9 71.8 1.2 0.0
LOS D C B E B E A A
Approach Delay 22.1 19.6 42.3
Approach LOS C B D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E



Queues Scenario 4 Future Total Conditions
8: Hydro Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 4 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 23

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 3 1302 345 250 1762 195 140 5
v/c Ratio 0.04 0.70 0.45 0.78 0.69 0.76 0.26 0.01
Control Delay 54.0 24.2 13.4 74.0 11.6 71.8 1.2 0.0
Queue Delay 0.0 0.2 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 54.0 24.4 13.4 74.0 11.9 71.8 1.2 0.0
Queue Length 50th (m) 0.8 86.4 26.4 76.9 87.7 54.5 0.0 0.0
Queue Length 95th (m) m1.2 141.3 m33.9 m89.5 110.6 77.2 0.0 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 85 1849 765 363 2568 386 659 542
Starvation Cap Reductn 0 90 0 0 241 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.74 0.45 0.69 0.76 0.51 0.21 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1302 345 250 1760 2 195 0 140 1 0 4
Future Volume (vph) 3 1302 345 250 1760 2 195 0 140 1 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.84 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1750 3579 1334 1750 3578 1750 1578 1696
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.96
Satd. Flow (perm) 1750 3579 1334 1750 3578 1390 1578 1645
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 1302 345 250 1760 2 195 0 140 1 0 4
RTOR Reduction (vph) 0 0 76 0 0 0 0 114 0 0 4 0
Lane Group Flow (vph) 3 1302 269 250 1762 0 195 26 0 0 1 0
Confl. Peds. (#/hr) 13 38 38 13 2 2
Heavy Vehicles (%) 2% 2% 0% 2% 2% 0% 2% 0% 2% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.3 71.3 71.3 24.7 94.7 25.0 25.0 25.0
Effective Green, g (s) 2.3 72.3 72.3 25.7 95.7 26.0 26.0 26.0
Actuated g/C Ratio 0.02 0.52 0.52 0.18 0.68 0.19 0.19 0.19
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 28 1848 688 321 2445 258 293 305
v/s Ratio Prot 0.00 0.36 c0.14 c0.49 0.02
v/s Ratio Perm 0.20 c0.14 0.00
v/c Ratio 0.11 0.70 0.39 0.78 0.72 0.76 0.09 0.00
Uniform Delay, d1 67.8 25.7 20.5 54.4 13.8 54.0 47.2 46.4
Progression Factor 0.85 0.80 0.94 1.20 0.81 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.4 1.0 6.3 1.0 11.9 0.1 0.0
Delay (s) 58.5 22.0 20.2 71.4 12.2 65.9 47.3 46.4
Level of Service E C C E B E D D
Approach Delay (s) 21.7 19.6 58.1 46.4
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 0.99
Frt 0.850 0.994 0.850 0.900
Flt Protected 0.950 0.950 0.960 0.993
Satd. Flow (prot) 1684 3579 1597 1785 3585 0 0 1844 1597 0 1695 0
Flt Permitted 0.950 0.950 0.552 0.925
Satd. Flow (perm) 1678 3579 1597 1785 3585 0 0 1057 1557 0 1576 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 4 151 100
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 60 1208 162 111 1696 180 35 169 27 20
Future Volume (vph) 60 1208 162 111 1696 180 35 169 27 20
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 10.4 73.7 73.7 14.0 77.3 36.3 36.3 36.3
Actuated g/C Ratio 0.07 0.53 0.53 0.10 0.55 0.26 0.26 0.26
v/c Ratio 0.48 0.64 0.18 0.62 0.89 0.79 0.33 0.37
Control Delay 83.9 14.2 1.8 64.8 33.8 67.0 8.7 19.0
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.9 14.3 1.8 64.8 33.8 67.0 8.7 19.0
LOS F B A E C E A B
Approach Delay 15.8 35.7 41.4 19.0
Approach LOS B D D B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 28.1 Intersection LOS: C
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 60 1208 162 111 1767 215 169 180
v/c Ratio 0.48 0.64 0.18 0.62 0.89 0.79 0.33 0.37
Control Delay 83.9 14.2 1.8 64.8 33.8 67.0 8.7 19.0
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.9 14.3 1.8 64.8 33.8 67.0 8.7 19.0
Queue Length 50th (m) 18.5 36.2 1.7 31.9 221.6 58.5 4.0 18.3
Queue Length 95th (m) m#31.0 52.1 m5.7 m36.2m#307.8 80.6 19.9 35.6
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 124 1884 914 197 1982 369 643 530
Starvation Cap Reductn 0 85 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.67 0.18 0.56 0.89 0.58 0.26 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 1208 162 111 1696 71 180 35 169 27 20 133
Future Volume (vph) 60 1208 162 111 1696 71 180 35 169 27 20 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1684 3579 1597 1785 3585 1838 1557 1692
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.55 1.00 0.93
Satd. Flow (perm) 1684 3579 1597 1785 3585 1058 1557 1577
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 60 1208 162 111 1696 71 180 35 169 27 20 133
RTOR Reduction (vph) 0 0 74 0 2 0 0 0 112 0 74 0
Lane Group Flow (vph) 60 1208 88 111 1765 0 0 215 57 0 106 0
Confl. Peds. (#/hr) 11 11 5 12 12 5
Heavy Vehicles (%) 6% 2% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 9.4 72.7 72.7 13.0 76.3 35.3 35.3 35.3
Effective Green, g (s) 10.4 73.7 73.7 14.0 77.3 36.3 36.3 36.3
Actuated g/C Ratio 0.07 0.53 0.53 0.10 0.55 0.26 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1884 840 178 1979 274 403 408
v/s Ratio Prot 0.04 0.34 c0.06 c0.49
v/s Ratio Perm 0.06 c0.20 0.04 0.07
v/c Ratio 0.48 0.64 0.10 0.62 0.89 0.78 0.14 0.26
Uniform Delay, d1 62.2 23.7 16.6 60.5 27.7 48.2 39.9 41.2
Progression Factor 1.22 0.49 0.38 0.97 1.06 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.3 0.2 2.7 2.9 13.7 0.2 0.3
Delay (s) 78.1 13.0 6.6 61.3 32.3 61.9 40.0 41.5
Level of Service E B A E C E D D
Approach Delay (s) 15.0 34.0 52.3 41.5
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.911
Flt Protected 0.983 0.967
Satd. Flow (prot) 1650 0 1842 0 0 1781
Flt Permitted 0.983 0.967
Satd. Flow (perm) 1650 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 31 59 18 0 127 61
Future Volume (vph) 31 59 18 0 127 61
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 31 59 18 0 127 61

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 90 18 188
Volume Left (vph) 31 0 127
Volume Right (vph) 59 0 0
Hadj (s) -0.29 0.03 0.17
Departure Headway (s) 4.1 4.3 4.3
Degree Utilization, x 0.10 0.02 0.22
Capacity (veh/h) 840 798 822
Control Delay (s) 7.5 7.4 8.5
Approach Delay (s) 7.5 7.4 8.5
Approach LOS A A A

Intersection Summary
Delay 8.2
Level of Service A
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.884 0.981 0.983
Flt Protected 0.950 0.993 0.990
Satd. Flow (prot) 0 1750 0 0 1617 0 0 1807 0 0 1793 0
Flt Permitted 0.950 0.993 0.990
Satd. Flow (perm) 0 1750 0 0 1617 0 0 1807 0 0 1793 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 21 0 0 29 0 173 0 337 54 128 426 82
Future Volume (vph) 21 0 0 29 0 173 0 337 54 128 426 82
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 21 0 0 29 0 173 0 337 54 128 426 82

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 21 202 391 636
Volume Left (vph) 21 29 0 128
Volume Right (vph) 0 173 54 82
Hadj (s) 0.23 -0.45 -0.05 0.00
Departure Headway (s) 7.4 6.1 5.5 5.2
Degree Utilization, x 0.04 0.34 0.60 0.93
Capacity (veh/h) 432 556 637 636
Control Delay (s) 10.8 12.3 16.4 41.1
Approach Delay (s) 10.8 12.3 16.4 41.1
Approach LOS B B C E

Intersection Summary
Delay 28.2
Level of Service D
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.941 0.973 0.978
Flt Protected 0.975 0.990 0.985 0.992
Satd. Flow (prot) 0 1735 0 0 1716 0 0 1765 0 0 1787 0
Flt Permitted 0.975 0.990 0.985 0.992
Satd. Flow (perm) 0 1735 0 0 1716 0 0 1765 0 0 1787 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 64 29 31 25 44 54 87 146 58 94 393 93
Future Volume (vph) 64 29 31 25 44 54 87 146 58 94 393 93
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 64 29 31 25 44 54 87 146 58 94 393 93

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 124 123 291 580
Volume Left (vph) 64 25 87 94
Volume Right (vph) 31 54 58 93
Hadj (s) -0.01 -0.19 -0.03 -0.03
Departure Headway (s) 6.5 6.3 5.6 5.2
Degree Utilization, x 0.22 0.22 0.45 0.83
Capacity (veh/h) 504 512 602 685
Control Delay (s) 11.3 11.0 13.0 28.1
Approach Delay (s) 11.3 11.0 13.0 28.1
Approach LOS B B B D

Intersection Summary
Delay 20.4
Level of Service C
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.973 0.981
Flt Protected 0.961 0.988
Satd. Flow (prot) 1722 0 0 1820 1807 0
Flt Permitted 0.961 0.988
Satd. Flow (perm) 1722 0 0 1820 1807 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 117 29 70 217 511 83
Future Volume (vph) 117 29 70 217 511 83
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 117 29 70 217 511 83

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 146 287 594
Volume Left (vph) 117 70 0
Volume Right (vph) 29 0 83
Hadj (s) 0.08 0.08 -0.05
Departure Headway (s) 6.1 5.2 4.7
Degree Utilization, x 0.25 0.41 0.78
Capacity (veh/h) 546 667 751
Control Delay (s) 11.0 11.8 22.1
Approach Delay (s) 11.0 11.8 22.1
Approach LOS B B C

Intersection Summary
Delay 17.7
Level of Service C
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.974
Satd. Flow (prot) 1593 0 1842 0 0 1794
Flt Permitted 0.974
Satd. Flow (perm) 1593 0 1842 0 0 1794
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 13 5 0 50 42
Future Volume (vph) 0 13 5 0 50 42
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 13 5 0 50 42

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 13 5 92
Volume Left (vph) 0 0 50
Volume Right (vph) 13 0 0
Hadj (s) -0.57 0.03 0.14
Departure Headway (s) 3.5 4.0 4.1
Degree Utilization, x 0.01 0.01 0.10
Capacity (veh/h) 983 870 877
Control Delay (s) 6.6 7.1 7.5
Approach Delay (s) 6.6 7.1 7.5
Approach LOS A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.916 0.887 0.972 0.995
Flt Protected 0.982 0.992 0.993
Satd. Flow (prot) 0 1657 0 0 1621 0 1842 1790 0 0 1820 0
Flt Permitted 0.982 0.992 0.993
Satd. Flow (perm) 0 1657 0 0 1621 0 1842 1790 0 0 1820 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 6 0 10 29 0 150 0 231 54 63 375 16
Future Volume (vph) 6 0 10 29 0 150 0 231 54 63 375 16
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 6 0 10 29 0 150 0 231 54 63 375 16

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 16 179 0 285 454
Volume Left (vph) 6 29 0 0 63
Volume Right (vph) 10 150 0 54 16
Hadj (s) -0.27 -0.44 0.00 -0.10 0.04
Departure Headway (s) 5.9 5.4 5.5 5.4 5.0
Degree Utilization, x 0.03 0.27 0.00 0.43 0.63
Capacity (veh/h) 493 597 633 635 699
Control Delay (s) 9.1 10.3 7.3 11.3 16.2
Approach Delay (s) 9.1 10.3 11.3 16.2
Approach LOS A B B C

Intersection Summary
Delay 13.5
Level of Service B
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.959 0.954 0.978 0.980
Flt Protected 0.980 0.988 0.988 0.994
Satd. Flow (prot) 0 1731 0 0 1736 0 0 1780 0 0 1794 0
Flt Permitted 0.980 0.988 0.988 0.994
Satd. Flow (perm) 0 1731 0 0 1736 0 0 1780 0 0 1794 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 41 29 31 25 44 36 87 213 58 54 330 65
Future Volume (vph) 41 29 31 25 44 36 87 213 58 54 330 65
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 41 29 31 25 44 36 87 213 58 54 330 65

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 101 105 358 449
Volume Left (vph) 41 25 87 54
Volume Right (vph) 31 36 58 65
Hadj (s) -0.07 -0.12 -0.01 -0.03
Departure Headway (s) 6.1 6.0 5.2 5.0
Degree Utilization, x 0.17 0.18 0.51 0.63
Capacity (veh/h) 497 507 659 693
Control Delay (s) 10.4 10.3 13.5 16.1
Approach Delay (s) 10.4 10.3 13.5 16.1
Approach LOS B B B C

Intersection Summary
Delay 14.0
Level of Service B
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.970 0.988
Flt Protected 0.963 0.987
Satd. Flow (prot) 1721 0 0 1818 1820 0
Flt Permitted 0.963 0.987
Satd. Flow (perm) 1721 0 0 1818 1820 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 4 Future Total Conditions
108: Hydro Rd & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 100 29 70 187 492 48
Future Volume (vph) 100 29 70 187 492 48
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 100 29 70 187 492 48

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 129 257 540
Volume Left (vph) 100 70 0
Volume Right (vph) 29 0 48
Hadj (s) 0.05 0.09 -0.02
Departure Headway (s) 5.8 5.0 4.6
Degree Utilization, x 0.21 0.36 0.69
Capacity (veh/h) 554 688 764
Control Delay (s) 10.3 10.8 17.2
Approach Delay (s) 10.3 10.8 17.2
Approach LOS B B C

Intersection Summary
Delay 14.5
Level of Service B
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.93 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.987 0.850 0.884
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 1566 1750 3298 0 1750 1883 1566 1750 1641 0
Flt Permitted 0.950 0.950 0.645 0.720
Satd. Flow (perm) 1739 3444 1463 1741 3298 0 1181 1883 1532 1314 1641 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 9 154 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 148 1594 113 24 1570 181 56 270 82 23
Future Volume (vph) 148 1594 113 24 1570 181 56 270 82 23
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 16.0 73.0 73.0 11.0 68.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 11.4% 52.1% 52.1% 7.9% 48.6% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 21.5 91.2 91.2 8.4 73.3 29.2 18.2 18.2 29.2 18.2
Actuated g/C Ratio 0.15 0.65 0.65 0.06 0.52 0.21 0.13 0.13 0.21 0.13
v/c Ratio 0.55 0.71 0.11 0.23 0.99 0.65 0.23 0.81 0.28 0.36
Control Delay 68.6 17.1 5.4 81.4 40.7 57.8 53.5 43.0 43.6 19.2
Queue Delay 0.0 0.2 0.0 0.0 35.4 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 17.3 5.4 81.4 76.1 57.8 53.5 43.1 43.6 19.2
LOS E B A F E E D D D B
Approach Delay 20.6 76.2 49.5 30.1
Approach LOS C E D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 47.0 Intersection LOS: D
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 148 1594 113 24 1721 181 56 270 82 101
v/c Ratio 0.55 0.71 0.11 0.23 0.99 0.65 0.23 0.81 0.28 0.36
Control Delay 68.6 17.1 5.4 81.4 40.7 57.8 53.5 43.0 43.6 19.2
Queue Delay 0.0 0.2 0.0 0.0 35.4 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 17.3 5.4 81.4 76.1 57.8 53.5 43.1 43.6 19.2
Queue Length 50th (m) 45.2 73.7 1.9 7.3 123.0 45.7 14.9 33.7 19.5 6.0
Queue Length 95th (m) m62.1 120.4 m8.5 m11.4 #351.7 62.9 26.2 62.3 31.3 22.0
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 269 2242 990 105 1731 278 524 537 298 513
Starvation Cap Reductn 0 22 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 113 0 0 158 0 0 5 0 3
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.75 0.11 0.23 1.09 0.65 0.11 0.51 0.28 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1594 113 24 1570 151 181 56 270 82 23 78
Future Volume (vph) 148 1594 113 24 1570 151 181 56 270 82 23 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1463 1750 3298 1744 1883 1532 1739 1641
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.64 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1750 3444 1463 1750 3298 1183 1883 1532 1319 1641
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 148 1594 113 24 1570 151 181 56 270 82 23 78
RTOR Reduction (vph) 0 0 40 0 4 0 0 0 134 0 68 0
Lane Group Flow (vph) 148 1594 73 24 1717 0 181 56 136 82 33 0
Confl. Peds. (#/hr) 18 12 12 18 6 9 9 6
Heavy Vehicles (%) 2% 6% 2% 2% 9% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 20.5 87.7 87.7 5.1 72.3 24.2 17.2 17.2 24.2 17.2
Effective Green, g (s) 21.5 88.7 88.7 6.1 73.3 26.2 18.2 18.2 26.2 18.2
Actuated g/C Ratio 0.15 0.63 0.63 0.04 0.52 0.19 0.13 0.13 0.19 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2182 926 76 1726 253 244 199 270 213
v/s Ratio Prot c0.08 c0.46 0.01 c0.52 c0.04 0.03 0.02 0.02
v/s Ratio Perm 0.05 c0.09 0.09 0.04
v/c Ratio 0.55 0.73 0.08 0.32 0.99 0.72 0.23 0.68 0.30 0.16
Uniform Delay, d1 54.8 17.5 9.9 64.9 33.2 52.4 54.6 58.2 48.5 54.1
Progression Factor 1.14 0.81 1.76 1.25 0.64 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.5 0.1 1.8 17.7 9.2 0.5 9.3 0.6 0.3
Delay (s) 64.1 15.7 17.5 82.8 38.9 61.7 55.1 67.5 49.2 54.4
Level of Service E B B F D E E E D D
Approach Delay (s) 19.7 39.5 64.0 52.1
Approach LOS B D E D

Intersection Summary
HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 0.91 0.99 0.97
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.968 0.953
Satd. Flow (prot) 1653 3476 0 1785 3476 1536 0 1776 0 0 1813 1465
Flt Permitted 0.950 0.950 0.863 0.729
Satd. Flow (perm) 1620 3476 0 1777 3476 1400 0 1572 0 0 1387 1427
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 5 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 571 1317 2 905 199 2 0 155 3 522
Future Volume (vph) 571 1317 2 905 199 2 0 155 3 522
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Detector Phase 7 4 3 8 8 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 60.5 104.2 6.8 41.2 41.2 22.3 22.3 83.8
Actuated g/C Ratio 0.43 0.74 0.05 0.29 0.29 0.16 0.16 0.60
v/c Ratio 0.80 0.51 0.02 0.89 0.40 0.01 0.71 0.59
Control Delay 43.7 19.2 64.0 58.3 16.9 0.0 72.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 19.2 64.0 58.3 16.9 0.0 72.8 18.5
LOS D B E E B A E B
Approach Delay 26.6 50.9 31.1
Approach LOS C D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 34.7 Intersection LOS: C
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 571 1320 2 905 199 3 158 522
v/c Ratio 0.80 0.51 0.02 0.89 0.40 0.01 0.71 0.59
Control Delay 43.7 19.2 64.0 58.3 16.9 0.0 72.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 19.2 64.0 58.3 16.9 0.0 72.8 18.5
Queue Length 50th (m) 175.8 139.2 0.6 130.2 15.8 0.0 44.3 80.5
Queue Length 95th (m) m#243.6 206.5 3.7 158.0 38.6 0.0 65.7 114.6
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 714 2587 86 1067 516 522 386 879
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.51 0.02 0.85 0.39 0.01 0.41 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 571 1317 3 2 905 199 2 0 1 155 3 522
Future Volume (vph) 571 1317 3 2 905 199 2 0 1 155 3 522
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1653 3475 1785 3476 1400 1763 1813 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 0.73 1.00
Satd. Flow (perm) 1653 3475 1785 3476 1400 1572 1386 1455
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 571 1317 3 2 905 199 2 0 1 155 3 522
RTOR Reduction (vph) 0 0 0 0 0 88 0 3 0 0 0 9
Lane Group Flow (vph) 571 1320 0 2 905 111 0 0 0 0 158 513
Confl. Peds. (#/hr) 18 7 7 18 13 13
Heavy Vehicles (%) 8% 5% 2% 0% 5% 4% 0% 0% 0% 1% 0% 9%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 59.5 98.4 1.3 40.2 40.2 21.3 21.3 80.8
Effective Green, g (s) 60.5 99.4 2.3 41.2 41.2 22.3 22.3 82.8
Actuated g/C Ratio 0.43 0.71 0.02 0.29 0.29 0.16 0.16 0.59
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 714 2467 29 1022 412 250 220 860
v/s Ratio Prot c0.35 0.38 0.00 c0.26 0.26
v/s Ratio Perm 0.08 0.00 c0.11 0.09
v/c Ratio 0.80 0.54 0.07 0.89 0.27 0.00 0.72 0.60
Uniform Delay, d1 34.5 9.5 67.8 47.1 37.9 49.5 55.9 18.0
Progression Factor 1.03 2.11 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.5 1.0 11.2 1.6 0.0 10.7 1.1
Delay (s) 39.5 20.6 68.8 58.3 39.5 49.5 66.5 19.2
Level of Service D C E E D D E B
Approach Delay (s) 26.3 55.0 49.5 30.2
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 1.00 0.98 0.97
Frt 0.850 0.865 0.850
Flt Protected 0.950 0.950 0.950 0.953
Satd. Flow (prot) 3330 3544 0 1785 3476 1426 0 1662 0 1556 1597 1551
Flt Permitted 0.068 0.259 0.950 0.729
Satd. Flow (perm) 238 3544 0 485 3476 1390 0 1662 0 1556 1222 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 290 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 5 Future Total Conditions
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1040 2 1312 923 0 585 3 440
Future Volume (vph) 419 1040 2 1312 923 0 585 3 440
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 6
Detector Phase 7 4 8 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 21.0 86.0 65.0 65.0 43.0 11.0 43.0 54.0 21.0
Total Split (%) 15.0% 61.4% 46.4% 46.4% 30.7% 7.9% 30.7% 38.6% 15.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min None None None None None
Act Effct Green (s) 79.0 79.0 58.1 58.1 107.0 6.2 48.8 48.8 66.9
Actuated g/C Ratio 0.56 0.56 0.42 0.42 0.76 0.04 0.35 0.35 0.48
v/c Ratio 0.87 0.52 0.01 0.91 0.81 0.01 0.54 0.53 0.60
Control Delay 53.9 19.8 30.5 51.7 9.6 0.0 42.7 42.4 26.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 19.8 30.5 51.7 9.6 0.0 42.7 42.4 26.6
LOS D B C D A A D D C
Approach Delay 29.6 34.3 35.7
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 419 1042 2 1312 923 1 292 296 440
v/c Ratio 0.87 0.52 0.01 0.91 0.81 0.01 0.54 0.53 0.60
Control Delay 53.9 19.8 30.5 51.7 9.6 0.0 42.7 42.4 26.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 19.8 30.5 51.7 9.6 0.0 42.7 42.4 26.6
Queue Length 50th (m) 44.4 91.4 0.4 190.2 4.3 0.0 71.4 72.3 82.4
Queue Length 95th (m) #71.4 109.7 m0.5 192.2 180.7 0.0 117.6 118.3 117.0
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 60.0 70.0 115.0
Base Capacity (vph) 487 2050 207 1489 1143 185 542 557 738
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.51 0.01 0.88 0.81 0.01 0.54 0.53 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1040 2 2 1312 923 0 0 1 585 3 440
Future Volume (vph) 419 1040 2 2 1312 923 0 0 1 585 3 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3330 3543 1780 3476 1407 1662 1556 1597 1516
Flt Permitted 0.07 1.00 0.26 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 240 3543 486 3476 1407 1662 1556 1221 1516
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 419 1040 2 2 1312 923 0 0 1 585 3 440
RTOR Reduction (vph) 0 0 0 0 0 78 0 1 0 0 0 11
Lane Group Flow (vph) 419 1042 0 2 1312 845 0 0 0 292 296 429
Confl. Peds. (#/hr) 10 6 6 10 13 13
Heavy Vehicles (%) 4% 3% 0% 0% 5% 12% 0% 0% 0% 9% 0% 3%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 73.2 73.2 52.4 52.4 100.2 1.0 47.8 54.8 69.6
Effective Green, g (s) 74.2 74.2 53.4 53.4 102.2 2.0 48.8 55.8 71.6
Actuated g/C Ratio 0.53 0.53 0.38 0.38 0.73 0.01 0.35 0.40 0.51
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 1877 185 1325 1027 23 542 617 829
v/s Ratio Prot c0.10 0.29 c0.38 c0.29 0.00 0.19 0.17 c0.06
v/s Ratio Perm 0.37 0.00 0.31 0.02 0.22
v/c Ratio 0.88 0.56 0.01 0.99 0.82 0.00 0.54 0.48 0.52
Uniform Delay, d1 43.1 21.9 26.9 43.0 12.8 68.0 36.6 31.3 22.7
Progression Factor 1.00 1.00 1.31 1.17 1.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.3 1.2 0.1 17.4 3.5 0.0 1.0 0.6 0.5
Delay (s) 60.3 23.1 35.3 67.8 16.6 68.0 37.6 31.9 23.3
Level of Service E C D E B E D C C
Approach Delay (s) 33.8 46.7 68.0 29.8
Approach LOS C D E C

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.96 1.00 0.98
Frt 0.996 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3530 0 1785 3444 1413 1785 1633 0 1785 1608 0
Flt Permitted 0.950 0.950 0.754 0.523
Satd. Flow (perm) 1783 3530 0 1784 3444 1358 1412 1633 0 983 1608 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 78 92 70
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 5 1556 11 2216 8 128 0 5 0
Future Volume (vph) 5 1556 11 2216 8 128 0 5 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.0 104.6 7.5 107.4 107.4 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.05 0.75 0.05 0.77 0.77 0.14 0.14 0.14 0.14
v/c Ratio 0.06 0.61 0.12 0.84 0.01 0.67 0.46 0.04 0.02
Control Delay 70.4 12.2 51.5 14.3 0.0 73.5 24.8 49.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 12.2 51.5 14.3 0.0 73.5 24.8 49.4 0.2
LOS E B D B A E C D A
Approach Delay 12.4 14.5 48.1 24.8
Approach LOS B B D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 5 1602 11 2216 8 128 139 5 5
v/c Ratio 0.06 0.61 0.12 0.84 0.01 0.67 0.46 0.04 0.02
Control Delay 70.4 12.2 51.5 14.3 0.0 73.5 24.8 49.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.4 12.2 51.5 14.3 0.0 73.5 24.8 49.4 0.2
Queue Length 50th (m) 1.3 91.1 3.1 124.1 0.0 36.0 12.4 1.3 0.0
Queue Length 95th (m) m3.1 233.7 m4.1 #390.0 m0.0 55.8 31.9 5.4 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 89 2637 95 2641 1059 363 488 252 465
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.61 0.12 0.84 0.01 0.35 0.28 0.02 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 5 1556 46 11 2216 8 128 0 139 5 0 5
Future Volume (vph) 5 1556 46 11 2216 8 128 0 139 5 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3529 1785 3444 1358 1779 1633 1785 1608
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.52 1.00
Satd. Flow (perm) 1785 3529 1785 3444 1358 1413 1633 983 1608
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 5 1556 46 11 2216 8 128 0 139 5 0 5
RTOR Reduction (vph) 0 1 0 0 0 2 0 80 0 0 4 0
Lane Group Flow (vph) 5 1601 0 11 2216 6 128 59 0 5 1 0
Confl. Peds. (#/hr) 5 1 1 5 3 3
Heavy Vehicles (%) 0% 3% 0% 0% 6% 13% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 1.4 100.0 3.0 101.6 101.6 18.0 18.0 18.0 18.0
Effective Green, g (s) 2.4 101.0 4.0 102.6 102.6 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.02 0.72 0.03 0.73 0.73 0.14 0.14 0.14 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 2545 51 2523 995 191 221 133 218
v/s Ratio Prot 0.00 0.45 c0.01 c0.64 0.04 0.00
v/s Ratio Perm 0.00 c0.09 0.01
v/c Ratio 0.17 0.63 0.22 0.88 0.01 0.67 0.27 0.04 0.00
Uniform Delay, d1 67.8 9.9 66.5 14.0 5.0 57.5 54.3 52.6 52.3
Progression Factor 1.10 1.10 0.80 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.1 1.2 2.8 0.0 8.9 0.7 0.1 0.0
Delay (s) 76.9 12.0 54.3 16.0 5.0 66.4 54.9 52.7 52.3
Level of Service E B D B A E D D D
Approach Delay (s) 12.2 16.1 60.4 52.5
Approach LOS B B E D

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.95 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3510 1551 1750 3476 3395 1566
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3510 1478 1744 3476 3337 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 30 303
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1558 119 31 1820 444 303
Future Volume (vph) 1558 119 31 1820 444 303
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 82.6 82.6 19.6 82.6 24.1 24.1
Actuated g/C Ratio 0.59 0.59 0.14 0.59 0.17 0.17
v/c Ratio 0.75 0.13 0.13 0.89 0.76 0.58
Control Delay 17.4 9.8 54.0 21.0 64.0 9.8
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 17.5 9.8 54.0 21.2 64.0 9.8
LOS B A D C E A
Approach Delay 16.9 21.8 42.0
Approach LOS B C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 23.4 Intersection LOS: C
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1558 119 31 1820 444 303
v/c Ratio 0.75 0.13 0.13 0.89 0.76 0.58
Control Delay 17.4 9.8 54.0 21.0 64.0 9.8
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 17.5 9.8 54.0 21.2 64.0 9.8
Queue Length 50th (m) 153.7 4.1 9.0 ~292.0 64.0 0.0
Queue Length 95th (m) 148.9 17.2 m10.2m#313.0 81.0 26.4
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 2070 884 350 2050 679 555
Starvation Cap Reductn 0 0 0 20 0 0
Spillback Cap Reductn 19 0 0 0 0 1
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.13 0.09 0.90 0.65 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1558 119 31 1820 444 303
Future Volume (vph) 1558 119 31 1820 444 303
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.95 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1478 1750 3476 3395 1566
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3510 1478 1750 3476 3395 1566
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1558 119 31 1820 444 303
RTOR Reduction (vph) 0 13 0 0 0 251
Lane Group Flow (vph) 1558 106 31 1820 444 52
Confl. Peds. (#/hr) 7 7 11
Heavy Vehicles (%) 4% 3% 2% 5% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 80.4 80.4 17.5 80.4 23.1 23.1
Effective Green, g (s) 81.4 81.4 18.5 81.4 24.1 24.1
Actuated g/C Ratio 0.58 0.58 0.13 0.58 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2040 859 231 2021 584 269
v/s Ratio Prot 0.44 c0.02 c0.52 c0.13
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.76 0.12 0.13 0.90 0.76 0.19
Uniform Delay, d1 22.1 13.2 53.7 25.7 55.2 49.6
Progression Factor 0.59 0.73 1.12 0.59 1.00 1.00
Incremental Delay, d2 2.4 0.3 0.1 2.9 5.8 0.4
Delay (s) 15.4 9.9 60.2 18.1 61.0 50.0
Level of Service B A E B E D
Approach Delay (s) 15.0 18.8 56.5
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 1.00 1.00
Frt 0.850 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1785 3476 1597 1750 3443 0 1750 1601 0 0 1687 0
Flt Permitted 0.950 0.950 0.754 0.910
Satd. Flow (perm) 1771 3476 1516 1746 3443 0 1389 1601 0 0 1560 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 299 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 2 1815 151 45 1510 255 0 2 0
Future Volume (vph) 2 1815 151 45 1510 255 0 2 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.5 84.9 84.9 10.0 95.4 31.4 31.4 31.4
Actuated g/C Ratio 0.05 0.61 0.61 0.07 0.68 0.22 0.22 0.22
v/c Ratio 0.02 0.86 0.16 0.36 0.64 0.82 0.56 0.01
Control Delay 64.5 25.5 5.8 76.0 13.7 71.7 10.2 0.0
Queue Delay 0.0 0.6 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 64.5 26.0 5.8 76.0 13.7 71.7 10.3 0.0
LOS E C A E B E B A
Approach Delay 24.5 15.5 37.0
Approach LOS C B D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 2 1815 151 45 1511 255 330 6
v/c Ratio 0.02 0.86 0.16 0.36 0.64 0.82 0.56 0.01
Control Delay 64.5 25.5 5.8 76.0 13.7 71.7 10.2 0.0
Queue Delay 0.0 0.6 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 64.5 26.0 5.8 76.0 13.7 71.7 10.3 0.0
Queue Length 50th (m) 0.5 198.3 5.5 13.9 79.4 70.8 7.2 0.0
Queue Length 95th (m) m0.9 #334.7 m9.5 m19.8 78.4 98.4 33.6 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 82 2107 968 350 2345 386 661 518
Starvation Cap Reductn 0 30 0 0 69 0 0 0
Spillback Cap Reductn 0 76 0 0 2 0 6 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.89 0.16 0.13 0.66 0.66 0.50 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 1815 151 45 1510 1 255 0 330 2 0 4
Future Volume (vph) 2 1815 151 45 1510 1 255 0 330 2 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1785 3476 1516 1750 3443 1750 1601 1686
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.91
Satd. Flow (perm) 1785 3476 1516 1750 3443 1389 1601 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 2 1815 151 45 1510 1 255 0 330 2 0 4
RTOR Reduction (vph) 0 0 50 0 0 0 0 232 0 0 5 0
Lane Group Flow (vph) 2 1815 101 45 1511 0 255 98 0 0 1 0
Confl. Peds. (#/hr) 16 8 8 16
Heavy Vehicles (%) 0% 5% 0% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 82.7 82.7 7.9 89.6 30.4 30.4 30.4
Effective Green, g (s) 2.0 83.7 83.7 8.9 90.6 31.4 31.4 31.4
Actuated g/C Ratio 0.01 0.60 0.60 0.06 0.65 0.22 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2078 906 111 2228 311 359 349
v/s Ratio Prot 0.00 c0.52 c0.03 c0.44 0.06
v/s Ratio Perm 0.07 c0.18 0.00
v/c Ratio 0.08 0.87 0.11 0.41 0.68 0.82 0.27 0.00
Uniform Delay, d1 68.1 23.7 12.1 63.0 15.5 51.6 44.9 42.2
Progression Factor 1.00 0.83 1.33 1.15 0.87 1.00 1.00 1.00
Incremental Delay, d2 1.0 4.2 0.2 1.7 1.2 15.4 0.4 0.0
Delay (s) 69.3 24.0 16.4 74.2 14.7 67.0 45.3 42.2
Level of Service E C B E B E D D
Approach Delay (s) 23.4 16.4 54.8 42.2
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 0.99
Frt 0.850 0.997 0.850 0.944
Flt Protected 0.950 0.950 0.960 0.982
Satd. Flow (prot) 1750 3476 1566 1750 3461 0 0 1808 1566 0 1733 0
Flt Permitted 0.950 0.950 0.665 0.737
Satd. Flow (perm) 1732 3476 1566 1750 3461 0 0 1247 1537 0 1298 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 2 133 25
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 111 1764 260 126 1430 113 23 167 36 21
Future Volume (vph) 111 1764 260 126 1430 113 23 167 36 21
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 21.4 85.8 85.8 16.5 80.8 21.8 21.8 21.8
Actuated g/C Ratio 0.15 0.61 0.61 0.12 0.58 0.16 0.16 0.16
v/c Ratio 0.42 0.83 0.26 0.61 0.73 0.70 0.48 0.43
Control Delay 69.2 13.3 2.9 56.7 33.4 74.1 17.3 43.8
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.2 13.8 2.9 56.7 33.4 74.1 17.3 43.8
LOS E B A E C E B D
Approach Delay 15.4 35.2 42.8 43.8
Approach LOS B D D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 111 1764 260 126 1463 136 167 97
v/c Ratio 0.42 0.83 0.26 0.61 0.73 0.70 0.48 0.43
Control Delay 69.2 13.3 2.9 56.7 33.4 74.1 17.3 43.8
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.2 13.8 2.9 56.7 33.4 74.1 17.3 43.8
Queue Length 50th (m) 34.0 56.0 3.6 35.5 156.6 38.1 8.7 19.0
Queue Length 95th (m) m42.0 #317.1 m5.9 m48.1 197.2 58.1 29.5 35.3
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 267 2129 1019 218 1998 436 624 370
Starvation Cap Reductn 0 101 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.87 0.26 0.58 0.73 0.31 0.27 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 1764 260 126 1430 33 113 23 167 36 21 40
Future Volume (vph) 111 1764 260 126 1430 33 113 23 167 36 21 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1750 3476 1566 1750 3459 1800 1537 1729
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.66 1.00 0.74
Satd. Flow (perm) 1750 3476 1566 1750 3459 1246 1537 1299
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 111 1764 260 126 1430 33 113 23 167 36 21 40
RTOR Reduction (vph) 0 0 61 0 1 0 0 0 112 0 21 0
Lane Group Flow (vph) 111 1764 199 126 1462 0 0 136 55 0 76 0
Confl. Peds. (#/hr) 20 20 6 6 6 6
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 20.4 84.7 84.7 15.5 79.8 20.8 20.8 20.8
Effective Green, g (s) 21.4 85.7 85.7 16.5 80.8 21.8 21.8 21.8
Actuated g/C Ratio 0.15 0.61 0.61 0.12 0.58 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 2127 958 206 1996 194 239 202
v/s Ratio Prot 0.06 c0.51 c0.07 0.42
v/s Ratio Perm 0.13 c0.11 0.04 0.06
v/c Ratio 0.42 0.83 0.21 0.61 0.73 0.70 0.23 0.38
Uniform Delay, d1 53.6 21.4 12.1 58.7 21.7 56.0 51.7 53.0
Progression Factor 1.21 0.43 0.41 0.81 1.39 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.3 0.3 3.9 1.8 10.9 0.5 1.2
Delay (s) 65.3 11.4 5.2 51.6 31.9 66.9 52.2 54.2
Level of Service E B A D C E D D
Approach Delay (s) 13.4 33.5 58.8 54.2
Approach LOS B C E D

Intersection Summary
HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.870
Flt Protected 0.998 0.972
Satd. Flow (prot) 1599 0 1842 0 0 1790
Flt Permitted 0.998 0.972
Satd. Flow (perm) 1599 0 1842 0 0 1790
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 7 177 89 0 32 24
Future Volume (vph) 7 177 89 0 32 24
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 7 177 89 0 32 24

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 184 89 56
Volume Left (vph) 7 0 32
Volume Right (vph) 177 0 0
Hadj (s) -0.54 0.03 0.15
Departure Headway (s) 3.7 4.4 4.5
Degree Utilization, x 0.19 0.11 0.07
Capacity (veh/h) 938 785 752
Control Delay (s) 7.6 7.9 7.8
Approach Delay (s) 7.6 7.9 7.8
Approach LOS A A A

Intersection Summary
Delay 7.7
Level of Service A
Intersection Capacity Utilization 27.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.873 0.978 0.978
Flt Protected 0.950 0.999 0.999 0.985
Satd. Flow (prot) 0 1750 0 0 1606 0 0 1800 0 0 1775 0
Flt Permitted 0.950 0.999 0.999 0.985
Satd. Flow (perm) 0 1750 0 0 1606 0 0 1800 0 0 1775 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 53 0 0 8 8 259 8 435 88 45 81 24
Future Volume (vph) 53 0 0 8 8 259 8 435 88 45 81 24
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 53 0 0 8 8 259 8 435 88 45 81 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 53 275 531 150
Volume Left (vph) 53 8 8 45
Volume Right (vph) 0 259 88 24
Hadj (s) 0.23 -0.53 -0.06 0.00
Departure Headway (s) 6.5 5.3 5.0 5.6
Degree Utilization, x 0.10 0.40 0.74 0.23
Capacity (veh/h) 481 623 697 581
Control Delay (s) 10.2 11.8 20.9 10.3
Approach Delay (s) 10.2 11.8 20.9 10.3
Approach LOS B B C B

Intersection Summary
Delay 16.3
Level of Service C
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15



Lanes and Geometrics Scenario 5 Future Total Conditions
103: Ogden Ave & Street L Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.912 0.972 0.987
Flt Protected 0.966 0.998 0.988 0.990
Satd. Flow (prot) 0 1771 0 0 1677 0 0 1769 0 0 1800 0
Flt Permitted 0.966 0.998 0.988 0.990
Satd. Flow (perm) 0 1771 0 0 1677 0 0 1769 0 0 1800 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
103: Ogden Ave & Street L Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 137 48 7 8 53 114 115 256 96 32 113 15
Future Volume (vph) 137 48 7 8 53 114 115 256 96 32 113 15
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 137 48 7 8 53 114 115 256 96 32 113 15

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 192 175 467 160
Volume Left (vph) 137 8 115 32
Volume Right (vph) 7 114 96 15
Hadj (s) 0.15 -0.35 -0.04 0.02
Departure Headway (s) 6.1 5.7 5.3 5.8
Degree Utilization, x 0.33 0.28 0.68 0.26
Capacity (veh/h) 525 555 656 554
Control Delay (s) 12.1 10.9 18.8 10.8
Approach Delay (s) 12.1 10.9 18.8 10.8
Approach LOS B B C B

Intersection Summary
Delay 14.8
Level of Service B
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.988
Flt Protected 0.954 0.990
Satd. Flow (prot) 1749 0 0 1824 1820 0
Flt Permitted 0.954 0.990
Satd. Flow (perm) 1749 0 0 1824 1820 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
104: Hydro Rd & Street L Morning Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 219 8 93 367 177 18
Future Volume (vph) 219 8 93 367 177 18
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 219 8 93 367 177 18

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 227 460 195
Volume Left (vph) 219 93 0
Volume Right (vph) 8 0 18
Hadj (s) 0.21 0.07 -0.02
Departure Headway (s) 5.7 5.0 5.2
Degree Utilization, x 0.36 0.63 0.28
Capacity (veh/h) 578 700 652
Control Delay (s) 12.0 16.1 10.2
Approach Delay (s) 12.0 16.1 10.2
Approach LOS B C B

Intersection Summary
Delay 13.8
Level of Service B
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.967
Satd. Flow (prot) 1593 0 1842 0 0 1781
Flt Permitted 0.967
Satd. Flow (perm) 1593 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
105: East Avenue & Rangeview Rd Morning Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 75 13 0 21 10
Future Volume (vph) 0 75 13 0 21 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 75 13 0 21 10

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 75 13 31
Volume Left (vph) 0 0 21
Volume Right (vph) 75 0 0
Hadj (s) -0.57 0.03 0.17
Departure Headway (s) 3.4 4.1 4.2
Degree Utilization, x 0.07 0.01 0.04
Capacity (veh/h) 1029 849 833
Control Delay (s) 6.7 7.2 7.4
Approach Delay (s) 6.7 7.2 7.4
Approach LOS A A A

Intersection Summary
Delay 6.9
Level of Service A
Intersection Capacity Utilization 19.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.947 0.875 0.967 0.992
Flt Protected 0.971 0.998 0.950 0.988
Satd. Flow (prot) 0 1694 0 0 1609 0 1750 1781 0 0 1805 0
Flt Permitted 0.971 0.998 0.950 0.988
Satd. Flow (perm) 0 1694 0 0 1609 0 1750 1781 0 0 1805 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 17 0 11 8 8 202 16 311 88 21 62 5
Future Volume (vph) 17 0 11 8 8 202 16 311 88 21 62 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 17 0 11 8 8 202 16 311 88 21 62 5

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 28 218 16 399 88
Volume Left (vph) 17 8 16 0 21
Volume Right (vph) 11 202 0 88 5
Hadj (s) -0.08 -0.51 0.53 -0.12 0.05
Departure Headway (s) 5.4 4.7 5.8 5.1 5.2
Degree Utilization, x 0.04 0.28 0.03 0.56 0.13
Capacity (veh/h) 580 701 604 686 640
Control Delay (s) 8.7 9.6 7.7 13.3 9.0
Approach Delay (s) 8.7 9.6 13.1 9.0
Approach LOS A A B A

Intersection Summary
Delay 11.4
Level of Service B
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.993 0.929 0.976 0.986
Flt Protected 0.971 0.997 0.989 0.993
Satd. Flow (prot) 0 1776 0 0 1706 0 0 1778 0 0 1804 0
Flt Permitted 0.971 0.997 0.989 0.993
Satd. Flow (perm) 0 1776 0 0 1706 0 0 1778 0 0 1804 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
107: Ogden Ave & Rangeview Rd Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 80 48 7 9 53 69 115 318 96 17 98 13
Future Volume (vph) 80 48 7 9 53 69 115 318 96 17 98 13
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 80 48 7 9 53 69 115 318 96 17 98 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 135 131 529 128
Volume Left (vph) 80 9 115 17
Volume Right (vph) 7 69 96 13
Hadj (s) 0.12 -0.27 -0.03 0.00
Departure Headway (s) 6.0 5.6 4.9 5.4
Degree Utilization, x 0.22 0.20 0.71 0.19
Capacity (veh/h) 536 565 718 604
Control Delay (s) 10.7 10.0 19.1 9.7
Approach Delay (s) 10.7 10.0 19.1 9.7
Approach LOS B B C A

Intersection Summary
Delay 15.3
Level of Service C
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.994 0.991
Flt Protected 0.954 0.988
Satd. Flow (prot) 1747 0 0 1820 1825 0
Flt Permitted 0.954 0.988
Satd. Flow (perm) 1747 0 0 1820 1825 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
108: Hydro Rd & Rangeview Rd Morning Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 173 8 93 286 172 12
Future Volume (vph) 173 8 93 286 172 12
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 173 8 93 286 172 12

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 181 379 184
Volume Left (vph) 173 93 0
Volume Right (vph) 8 0 12
Hadj (s) 0.20 0.08 -0.01
Departure Headway (s) 5.4 4.7 4.9
Degree Utilization, x 0.27 0.50 0.25
Capacity (veh/h) 606 734 695
Control Delay (s) 10.5 12.4 9.5
Approach Delay (s) 10.5 12.4 9.5
Approach LOS B B A

Intersection Summary
Delay 11.2
Level of Service B
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.89 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.989 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3579 1597 1785 3540 0 1785 1921 1597 1668 1728 0
Flt Permitted 0.950 0.950 0.367 0.717
Satd. Flow (perm) 1776 3579 1419 1762 3540 0 686 1921 1557 1244 1728 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 8 112 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 1442 298 246 1626 108 61 112 136 69
Future Volume (vph) 66 1442 298 246 1626 108 61 112 136 69
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 11.0 68.0 68.0 16.0 73.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 7.9% 48.6% 48.6% 11.4% 52.1% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 12.6 63.0 63.0 33.7 84.0 27.3 16.3 16.3 27.3 16.3
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.20 0.12 0.12 0.20 0.12
v/c Ratio 0.41 0.90 0.43 0.57 0.82 0.55 0.27 0.40 0.51 0.69
Control Delay 59.7 29.9 14.9 58.7 18.6 55.8 57.5 13.1 53.5 54.6
Queue Delay 0.0 1.3 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay 59.7 31.1 14.9 58.7 19.0 55.8 57.5 13.1 53.5 54.6
LOS E C B E B E E B D D
Approach Delay 29.5 23.9 39.2 54.1
Approach LOS C C D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 66 1442 298 246 1752 108 61 112 136 172
v/c Ratio 0.41 0.90 0.43 0.57 0.82 0.55 0.27 0.40 0.51 0.69
Control Delay 59.7 29.9 14.9 58.7 18.6 55.8 57.5 13.1 53.5 54.6
Queue Delay 0.0 1.3 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay 59.7 31.1 14.9 58.7 19.0 55.8 57.5 13.1 53.5 54.6
Queue Length 50th (m) 20.4 80.3 22.4 55.4 140.2 26.5 16.5 0.0 34.2 33.8
Queue Length 95th (m) m23.8 102.3 m30.3 #104.6 #70.4 41.9 29.5 17.5 51.6 56.7
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 161 1610 698 429 2127 196 535 514 267 519
Starvation Cap Reductn 0 3 0 0 92 0 0 0 0 0
Spillback Cap Reductn 0 56 0 0 10 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.93 0.43 0.57 0.86 0.55 0.11 0.22 0.51 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 66 1442 298 246 1626 126 108 61 112 136 69 103
Future Volume (vph) 66 1442 298 246 1626 126 108 61 112 136 69 103
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.89 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1419 1785 3541 1782 1921 1557 1654 1728
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.37 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1785 3579 1419 1785 3541 689 1921 1557 1249 1728
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 66 1442 298 246 1626 126 108 61 112 136 69 103
RTOR Reduction (vph) 0 0 60 0 3 0 0 0 99 0 47 0
Lane Group Flow (vph) 66 1442 238 246 1749 0 108 61 13 136 125 0
Confl. Peds. (#/hr) 14 24 24 14 7 12 12 7
Heavy Vehicles (%) 0% 2% 0% 0% 1% 7% 0% 0% 0% 7% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 11.6 62.0 62.0 32.7 83.1 22.3 15.3 15.3 22.3 15.3
Effective Green, g (s) 12.6 63.0 63.0 33.7 84.1 24.3 16.3 16.3 24.3 16.3
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.17 0.12 0.12 0.17 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 1610 638 429 2127 182 223 181 239 201
v/s Ratio Prot 0.04 c0.40 c0.14 c0.49 c0.03 0.03 0.03 c0.07
v/s Ratio Perm 0.17 0.07 0.01 0.07
v/c Ratio 0.41 0.90 0.37 0.57 0.82 0.59 0.27 0.07 0.57 0.62
Uniform Delay, d1 60.2 35.5 25.4 46.8 22.1 51.1 56.4 55.1 52.2 58.9
Progression Factor 0.94 0.71 0.86 1.12 0.65 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 4.3 0.8 1.3 2.7 5.1 0.7 0.2 3.1 5.9
Delay (s) 57.2 29.4 22.8 53.7 17.1 56.2 57.1 55.3 55.3 64.8
Level of Service E C C D B E E E E E
Approach Delay (s) 29.3 21.6 56.0 60.6
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 29.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 5 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.87 0.99 1.00 0.97
Frt 0.850 0.910 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1750 3544 0 1785 3579 1566 0 1732 0 0 1813 1581
Flt Permitted 0.950 0.950 0.727
Satd. Flow (perm) 1702 3544 0 1760 3579 1355 0 1732 0 0 1380 1526
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 2 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 5 Future Total Conditions
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 391 1040 1 1047 242 1 248 2 879
Future Volume (vph) 391 1040 1 1047 242 1 248 2 879
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 6 6
Detector Phase 7 4 3 8 8 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 47.8 95.8 6.5 45.2 45.2 31.0 31.0 79.8
Actuated g/C Ratio 0.34 0.68 0.05 0.32 0.32 0.22 0.22 0.57
v/c Ratio 0.65 0.43 0.01 0.91 0.46 0.01 0.82 0.98
Control Delay 37.8 26.3 64.0 57.8 21.5 28.7 72.2 52.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.8 26.3 64.0 57.8 21.5 28.7 72.2 52.1
LOS D C E E C C E D
Approach Delay 29.5 51.0 28.7 56.6
Approach LOS C D C E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 44.6 Intersection LOS: D
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 391 1040 1 1047 242 3 250 879
v/c Ratio 0.65 0.43 0.01 0.91 0.46 0.01 0.82 0.98
Control Delay 37.8 26.3 64.0 57.8 21.5 28.7 72.2 52.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.8 26.3 64.0 57.8 21.5 28.7 72.2 52.1
Queue Length 50th (m) 115.4 130.0 0.3 157.5 26.8 0.2 69.5 200.7
Queue Length 95th (m) 153.7 187.2 2.3 #202.2 54.2 2.8 96.8 #332.5
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 597 2424 82 1155 521 483 384 898
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.43 0.01 0.91 0.46 0.01 0.65 0.98

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

HCM Signalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 391 1040 0 1 1047 242 0 1 2 248 2 879
Future Volume (vph) 391 1040 0 1 1047 242 0 1 2 248 2 879
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.87 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3544 1785 3579 1355 1731 1808 1560
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1750 3544 1785 3579 1355 1731 1379 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 391 1040 0 1 1047 242 0 1 2 248 2 879
RTOR Reduction (vph) 0 0 0 0 0 85 0 2 0 0 0 10
Lane Group Flow (vph) 391 1040 0 1 1047 157 0 1 0 0 250 869
Confl. Peds. (#/hr) 30 15 15 30 21 2 2 21
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 0% 0% 0% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 46.8 90.0 1.0 44.2 44.2 30.0 30.0 76.8
Effective Green, g (s) 47.8 91.0 2.0 45.2 45.2 31.0 31.0 78.8
Actuated g/C Ratio 0.34 0.65 0.01 0.32 0.32 0.22 0.22 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 597 2303 25 1155 437 383 305 878
v/s Ratio Prot 0.22 0.29 0.00 c0.29 0.00 c0.34
v/s Ratio Perm 0.12 0.18 0.22
v/c Ratio 0.65 0.45 0.04 0.91 0.36 0.00 0.82 0.99
Uniform Delay, d1 39.1 12.1 68.1 45.4 36.3 42.5 51.8 30.2
Progression Factor 0.82 2.28 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.5 0.7 11.8 2.3 0.0 15.7 27.5
Delay (s) 34.2 28.2 68.7 57.2 38.6 42.5 67.5 57.7
Level of Service C C E E D D E E
Approach Delay (s) 29.8 53.7 42.5 59.9
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 46.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.94 0.96
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.952
Satd. Flow (prot) 3429 3578 0 1879 3614 1581 0 1835 0 1679 1720 1566
Flt Permitted 0.078 0.950 0.725
Satd. Flow (perm) 281 3578 0 1879 3614 1485 0 1835 0 1679 1310 1497
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 330 1 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1160 1156 599 2 1033 1 565
Future Volume (vph) 394 1160 1156 599 2 1033 1 565
Turn Type pm+pt NA NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 17.0 76.0 59.0 53.0 11.0 53.0 64.0 17.0
Total Split (%) 12.1% 54.3% 42.1% 37.9% 7.9% 37.9% 45.7% 12.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None None None None None
Act Effct Green (s) 67.9 67.9 50.9 110.8 6.3 59.9 59.9 74.1
Actuated g/C Ratio 0.48 0.48 0.36 0.79 0.04 0.43 0.43 0.53
v/c Ratio 0.97 0.67 0.88 0.47 0.04 0.72 0.70 0.70
Control Delay 71.5 29.4 53.3 2.0 57.3 41.3 40.6 26.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.5 29.4 53.3 2.0 57.3 41.3 40.6 26.7
LOS E C D A E D D C
Approach Delay 40.1 35.8 57.3 35.9
Approach LOS D D E D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 37.2 Intersection LOS: D
Intersection Capacity Utilization 91.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 394 1161 1156 599 3 516 518 565
v/c Ratio 0.97 0.67 0.88 0.47 0.04 0.72 0.70 0.70
Control Delay 71.5 29.4 53.3 2.0 57.3 41.3 40.6 26.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.5 29.4 53.3 2.0 57.3 41.3 40.6 26.7
Queue Length 50th (m) 41.2 129.3 175.4 4.9 0.6 128.5 127.7 106.5
Queue Length 95th (m) #74.2 150.7 166.2 19.0 4.0 #220.9 #217.7 152.1
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 70.0 115.0
Base Capacity (vph) 406 1814 1393 1285 83 717 735 808
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.64 0.83 0.47 0.04 0.72 0.70 0.70

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1160 1 0 1156 599 0 2 1 1033 1 565
Future Volume (vph) 394 1160 1 0 1156 599 0 2 1 1033 1 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3429 3578 3614 1539 1835 1679 1721 1507
Flt Permitted 0.08 1.00 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 283 3578 3614 1539 1835 1679 1311 1507
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 394 1160 1 0 1156 599 0 2 1 1033 1 565
RTOR Reduction (vph) 0 0 0 0 0 80 0 1 0 0 0 10
Lane Group Flow (vph) 394 1161 0 0 1156 519 0 2 0 516 518 555
Confl. Peds. (#/hr) 38 20 20 38 25 25
Heavy Vehicles (%) 1% 2% 0% 0% 1% 1% 0% 0% 0% 1% 0% 2%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 62.1 62.1 45.1 104.0 1.0 58.9 65.9 76.9
Effective Green, g (s) 63.1 63.1 46.1 106.0 2.0 59.9 66.9 78.9
Actuated g/C Ratio 0.45 0.45 0.33 0.76 0.01 0.43 0.48 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 397 1612 1190 1165 26 718 801 903
v/s Ratio Prot c0.09 0.32 0.32 0.19 0.00 c0.31 0.28 0.05
v/s Ratio Perm c0.36 0.15 c0.03 0.32
v/c Ratio 0.99 0.72 0.97 0.45 0.08 0.72 0.65 0.61
Uniform Delay, d1 41.7 31.3 46.3 6.2 68.1 33.1 27.6 20.4
Progression Factor 1.00 1.00 1.10 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.0 2.8 18.2 0.2 1.3 3.5 1.8 1.2
Delay (s) 84.7 34.1 69.1 4.6 69.4 36.5 29.4 21.6
Level of Service F C E A E D C C
Approach Delay (s) 46.9 47.1 69.4 29.0
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 41.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 91.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.90 0.99 0.98 1.00 0.98
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3567 0 1785 3650 1597 1785 1576 0 1785 1594 0
Flt Permitted 0.950 0.950 0.751 0.746
Satd. Flow (perm) 1773 3567 0 1781 3650 1443 1394 1576 0 1397 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 78 72 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 2027 61 1778 63 71 0 8 0
Future Volume (vph) 11 2027 61 1778 63 71 0 8 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.5 101.4 11.9 113.9 113.9 13.7 13.7 13.7 13.7
Actuated g/C Ratio 0.05 0.72 0.08 0.81 0.81 0.10 0.10 0.10 0.10
v/c Ratio 0.12 0.83 0.40 0.60 0.05 0.52 0.08 0.06 0.04
Control Delay 67.9 23.3 60.4 7.9 1.4 72.8 0.7 55.6 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.9 23.3 60.4 7.9 1.4 72.8 0.7 55.6 0.4
LOS E C E A A E A E A
Approach Delay 23.6 9.4 58.2 24.9
Approach LOS C A E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 2154 61 1778 63 71 18 8 10
v/c Ratio 0.12 0.83 0.40 0.60 0.05 0.52 0.08 0.06 0.04
Control Delay 67.9 23.3 60.4 7.9 1.4 72.8 0.7 55.6 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.9 23.3 60.4 7.9 1.4 72.8 0.7 55.6 0.4
Queue Length 50th (m) 2.9 314.4 16.7 85.1 0.1 20.0 0.0 2.2 0.0
Queue Length 95th (m) m4.8 362.8 m27.3 136.5 m2.3 35.7 0.0 7.6 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 95 2585 151 2969 1188 358 458 359 467
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.83 0.40 0.60 0.05 0.20 0.04 0.02 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 2027 127 61 1778 63 71 0 18 8 0 10
Future Volume (vph) 11 2027 127 61 1778 63 71 0 18 8 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.90 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3568 1785 3650 1443 1764 1576 1779 1594
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.75 1.00
Satd. Flow (perm) 1785 3568 1785 3650 1443 1394 1576 1396 1594
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 2027 127 61 1778 63 71 0 18 8 0 10
RTOR Reduction (vph) 0 2 0 0 0 14 0 16 0 0 9 0
Lane Group Flow (vph) 11 2152 0 61 1778 49 71 2 0 8 1 0
Confl. Peds. (#/hr) 20 10 10 20 10 3 3 10
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 3.0 99.0 10.9 106.9 106.9 11.1 11.1 11.1 11.1
Effective Green, g (s) 4.0 100.0 11.9 107.9 107.9 12.1 12.1 12.1 12.1
Actuated g/C Ratio 0.03 0.71 0.09 0.77 0.77 0.09 0.09 0.09 0.09
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 2548 151 2813 1112 120 136 120 137
v/s Ratio Prot 0.01 c0.60 c0.03 c0.49 0.00 0.00
v/s Ratio Perm 0.03 c0.05 0.01
v/c Ratio 0.22 0.84 0.40 0.63 0.04 0.59 0.01 0.07 0.01
Uniform Delay, d1 66.5 14.4 60.7 7.2 3.8 61.6 58.5 58.8 58.5
Progression Factor 1.05 1.29 0.88 0.93 1.42 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 2.9 1.7 1.0 0.1 7.6 0.0 0.2 0.0
Delay (s) 71.5 21.5 55.1 7.7 5.5 69.2 58.5 59.0 58.5
Level of Service E C E A A E E E E
Approach Delay (s) 21.8 9.2 67.0 58.7
Approach LOS C A E E

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.92 0.99 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3579 1597 1750 3650 3463 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3579 1468 1739 3650 3398 1571
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 85 138
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1669 363 300 1513 424 138
Future Volume (vph) 1669 363 300 1513 424 138
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 72.7 72.7 28.1 72.7 23.2 23.2
Actuated g/C Ratio 0.52 0.52 0.20 0.52 0.17 0.17
v/c Ratio 0.90 0.45 0.85 0.80 0.74 0.37
Control Delay 33.3 17.2 85.3 19.2 63.5 10.1
Queue Delay 0.4 0.0 0.0 0.2 0.0 0.0
Total Delay 33.7 17.2 85.3 19.4 63.5 10.1
LOS C B F B E B
Approach Delay 30.8 30.3 50.4
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 33.1 Intersection LOS: C
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1669 363 300 1513 424 138
v/c Ratio 0.90 0.45 0.85 0.80 0.74 0.37
Control Delay 33.3 17.2 85.3 19.2 63.5 10.1
Queue Delay 0.4 0.0 0.0 0.2 0.0 0.0
Total Delay 33.7 17.2 85.3 19.4 63.5 10.1
Queue Length 50th (m) 195.5 32.3 93.1 169.1 61.2 0.0
Queue Length 95th (m) #296.5 m57.7m#120.6 126.8 77.0 18.3
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 1858 802 365 1895 692 424
Starvation Cap Reductn 0 0 0 50 0 0
Spillback Cap Reductn 29 0 0 0 0 1
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.45 0.82 0.82 0.61 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1669 363 300 1513 424 138
Future Volume (vph) 1669 363 300 1513 424 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3579 1468 1750 3650 3463 1569
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3579 1468 1750 3650 3463 1569
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1669 363 300 1513 424 138
RTOR Reduction (vph) 0 41 0 0 0 115
Lane Group Flow (vph) 1669 322 300 1513 424 23
Confl. Peds. (#/hr) 16 16 12 3
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 71.7 71.7 27.1 71.7 22.2 22.2
Effective Green, g (s) 72.7 72.7 28.1 72.7 23.2 23.2
Actuated g/C Ratio 0.52 0.52 0.20 0.52 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1858 762 351 1895 573 260
v/s Ratio Prot c0.47 c0.17 0.41 c0.12
v/s Ratio Perm 0.22 0.01
v/c Ratio 0.90 0.42 0.85 0.80 0.74 0.09
Uniform Delay, d1 30.3 20.7 54.0 27.6 55.5 49.4
Progression Factor 0.84 0.92 1.32 0.59 1.00 1.00
Incremental Delay, d2 6.6 1.5 11.7 2.2 5.0 0.1
Delay (s) 32.0 20.5 83.2 18.4 60.5 49.6
Level of Service C C F B E D
Approach Delay (s) 29.9 29.1 57.8
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.84 0.98 1.00 0.99 1.00
Frt 0.850 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.990
Satd. Flow (prot) 1750 3579 1597 1750 3578 0 1750 1578 0 0 1696 0
Flt Permitted 0.950 0.950 0.754 0.961
Satd. Flow (perm) 1743 3579 1334 1709 3578 0 1389 1578 0 0 1646 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 169 304 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 3 1326 376 271 1782 214 0 1 0
Future Volume (vph) 3 1326 376 271 1782 214 0 1 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.9 69.3 69.3 26.9 98.7 27.8 27.8 27.8
Actuated g/C Ratio 0.05 0.50 0.50 0.19 0.70 0.20 0.20 0.20
v/c Ratio 0.04 0.75 0.50 0.81 0.71 0.78 0.27 0.01
Control Delay 56.0 26.6 14.6 75.7 12.7 71.2 1.2 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 56.0 26.8 14.6 75.7 13.1 71.2 1.2 0.0
LOS E C B E B E A A
Approach Delay 24.2 21.3 42.1
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 24.3 Intersection LOS: C
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E



Queues Scenario 5 Future Total Conditions
8: Hydro Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 5 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 23

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 3 1326 376 271 1784 214 152 5
v/c Ratio 0.04 0.75 0.50 0.81 0.71 0.78 0.27 0.01
Control Delay 56.0 26.6 14.6 75.7 12.7 71.2 1.2 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 56.0 26.8 14.6 75.7 13.1 71.2 1.2 0.0
Queue Length 50th (m) 0.8 86.8 28.2 83.6 88.2 59.7 0.0 0.0
Queue Length 95th (m) m1.2 #161.5 m36.4 m94.6 112.2 83.0 0.0 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 85 1770 745 364 2521 386 658 542
Starvation Cap Reductn 0 81 0 0 237 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.79 0.50 0.74 0.78 0.55 0.23 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1326 376 271 1782 2 214 0 152 1 0 4
Future Volume (vph) 3 1326 376 271 1782 2 214 0 152 1 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.84 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1750 3579 1334 1750 3578 1750 1578 1696
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.96
Satd. Flow (perm) 1750 3579 1334 1750 3578 1390 1578 1647
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 1326 376 271 1782 2 214 0 152 1 0 4
RTOR Reduction (vph) 0 0 85 0 0 0 0 122 0 0 4 0
Lane Group Flow (vph) 3 1326 291 271 1784 0 214 30 0 0 1 0
Confl. Peds. (#/hr) 13 38 38 13 2 2
Heavy Vehicles (%) 2% 2% 0% 2% 2% 0% 2% 0% 2% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.3 68.3 68.3 25.9 92.9 26.8 26.8 26.8
Effective Green, g (s) 2.3 69.3 69.3 26.9 93.9 27.8 27.8 27.8
Actuated g/C Ratio 0.02 0.49 0.49 0.19 0.67 0.20 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 28 1771 660 336 2399 276 313 327
v/s Ratio Prot 0.00 0.37 c0.15 c0.50 0.02
v/s Ratio Perm 0.22 c0.15 0.00
v/c Ratio 0.11 0.75 0.44 0.81 0.74 0.78 0.10 0.00
Uniform Delay, d1 67.8 28.4 22.8 54.1 15.1 53.1 45.8 45.0
Progression Factor 0.88 0.80 0.92 1.22 0.81 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.7 1.2 7.0 1.1 12.8 0.1 0.0
Delay (s) 60.5 24.5 22.1 73.0 13.3 65.9 46.0 45.0
Level of Service E C C E B E D D
Approach Delay (s) 24.0 21.2 57.6 45.0
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 25.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 0.99
Frt 0.850 0.994 0.850 0.900
Flt Protected 0.950 0.950 0.960 0.993
Satd. Flow (prot) 1684 3579 1597 1785 3585 0 0 1844 1597 0 1695 0
Flt Permitted 0.950 0.950 0.547 0.928
Satd. Flow (perm) 1678 3579 1597 1785 3585 0 0 1048 1557 0 1581 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 4 150 100
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 62 1225 179 121 1731 183 37 188 27 22
Future Volume (vph) 62 1225 179 121 1731 183 37 188 27 22
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 10.3 72.2 72.2 14.5 76.5 37.3 37.3 37.3
Actuated g/C Ratio 0.07 0.52 0.52 0.10 0.55 0.27 0.27 0.27
v/c Ratio 0.50 0.66 0.20 0.65 0.92 0.79 0.36 0.38
Control Delay 84.0 13.7 2.0 64.6 36.4 66.6 10.7 19.5
Queue Delay 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 84.0 13.9 2.0 64.6 36.6 66.6 10.7 19.5
LOS F B A E D E B B
Approach Delay 15.4 38.3 40.8 19.5
Approach LOS B D D B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 62 1225 179 121 1802 220 188 188
v/c Ratio 0.50 0.66 0.20 0.65 0.92 0.79 0.36 0.38
Control Delay 84.0 13.7 2.0 64.6 36.4 66.6 10.7 19.5
Queue Delay 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 84.0 13.9 2.0 64.6 36.6 66.6 10.7 19.5
Queue Length 50th (m) 19.0 36.6 1.9 34.8 231.1 59.5 8.3 19.9
Queue Length 95th (m) m#31.2 53.2 m6.1 m38.1m#315.8 83.2 25.6 37.7
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 123 1845 899 201 1959 366 642 535
Starvation Cap Reductn 0 84 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 11 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.70 0.20 0.60 0.93 0.60 0.29 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 1225 179 121 1731 71 183 37 188 27 22 139
Future Volume (vph) 62 1225 179 121 1731 71 183 37 188 27 22 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1684 3579 1597 1785 3585 1839 1557 1693
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.55 1.00 0.93
Satd. Flow (perm) 1684 3579 1597 1785 3585 1047 1557 1581
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 62 1225 179 121 1731 71 183 37 188 27 22 139
RTOR Reduction (vph) 0 0 76 0 2 0 0 0 110 0 73 0
Lane Group Flow (vph) 62 1225 103 121 1800 0 0 220 78 0 115 0
Confl. Peds. (#/hr) 11 11 5 12 12 5
Heavy Vehicles (%) 6% 2% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 9.3 71.2 71.2 13.5 75.4 36.3 36.3 36.3
Effective Green, g (s) 10.3 72.2 72.2 14.5 76.4 37.3 37.3 37.3
Actuated g/C Ratio 0.07 0.52 0.52 0.10 0.55 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 1845 823 184 1956 278 414 421
v/s Ratio Prot 0.04 0.34 c0.07 c0.50
v/s Ratio Perm 0.06 c0.21 0.05 0.07
v/c Ratio 0.50 0.66 0.13 0.66 0.92 0.79 0.19 0.27
Uniform Delay, d1 62.4 25.0 17.6 60.4 29.0 47.7 39.7 40.6
Progression Factor 1.22 0.45 0.34 0.97 1.10 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.4 0.2 2.9 3.3 14.2 0.2 0.4
Delay (s) 78.4 12.7 6.1 61.5 35.2 61.9 39.9 41.0
Level of Service E B A E D E D D
Approach Delay (s) 14.6 36.9 51.8 41.0
Approach LOS B D D D

Intersection Summary
HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.914
Flt Protected 0.982 0.967
Satd. Flow (prot) 1653 0 1842 0 0 1781
Flt Permitted 0.982 0.967
Satd. Flow (perm) 1653 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
101: East Avenue & Street L Afternoon Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 33 57 19 0 125 61
Future Volume (vph) 33 57 19 0 125 61
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 33 57 19 0 125 61

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 90 19 186
Volume Left (vph) 33 0 125
Volume Right (vph) 57 0 0
Hadj (s) -0.27 0.03 0.17
Departure Headway (s) 4.1 4.3 4.3
Degree Utilization, x 0.10 0.02 0.22
Capacity (veh/h) 837 799 822
Control Delay (s) 7.6 7.4 8.5
Approach Delay (s) 7.6 7.4 8.5
Approach LOS A A A

Intersection Summary
Delay 8.1
Level of Service A
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.884 0.980 0.985
Flt Protected 0.950 0.993 0.991
Satd. Flow (prot) 0 1750 0 0 1617 0 0 1805 0 0 1798 0
Flt Permitted 0.950 0.993 0.991
Satd. Flow (perm) 0 1750 0 0 1617 0 0 1805 0 0 1798 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
102: Lakefront Promanade & Street L Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 20 0 0 30 0 181 0 361 61 123 466 73
Future Volume (vph) 20 0 0 30 0 181 0 361 61 123 466 73
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 20 0 0 30 0 181 0 361 61 123 466 73

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 20 211 422 662
Volume Left (vph) 20 30 0 123
Volume Right (vph) 0 181 61 73
Hadj (s) 0.23 -0.45 -0.05 0.00
Departure Headway (s) 7.7 6.3 5.6 5.4
Degree Utilization, x 0.04 0.37 0.66 0.99
Capacity (veh/h) 413 551 625 664
Control Delay (s) 11.0 12.9 18.9 54.1
Approach Delay (s) 11.0 12.9 18.9 54.1
Approach LOS B B C F

Intersection Summary
Delay 35.5
Level of Service E
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.943 0.973 0.980
Flt Protected 0.976 0.990 0.985 0.993
Satd. Flow (prot) 0 1737 0 0 1720 0 0 1765 0 0 1793 0
Flt Permitted 0.976 0.990 0.985 0.993
Satd. Flow (perm) 0 1737 0 0 1720 0 0 1765 0 0 1793 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
103: Ogden Ave & Street L Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 65 32 33 28 48 56 95 160 65 90 431 91
Future Volume (vph) 65 32 33 28 48 56 95 160 65 90 431 91
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 65 32 33 28 48 56 95 160 65 90 431 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 130 132 320 612
Volume Left (vph) 65 28 95 90
Volume Right (vph) 33 56 65 91
Hadj (s) -0.02 -0.18 -0.03 -0.03
Departure Headway (s) 6.8 6.6 5.8 5.3
Degree Utilization, x 0.24 0.24 0.51 0.91
Capacity (veh/h) 492 502 599 612
Control Delay (s) 12.0 11.7 14.7 38.6
Approach Delay (s) 12.0 11.7 14.7 38.6
Approach LOS B B B E

Intersection Summary
Delay 26.3
Level of Service D
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.974 0.983
Flt Protected 0.961 0.988
Satd. Flow (prot) 1724 0 0 1820 1811 0
Flt Permitted 0.961 0.988
Satd. Flow (perm) 1724 0 0 1820 1811 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
104: Hydro Rd & Street L Afternoon Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 126 30 77 240 564 82
Future Volume (vph) 126 30 77 240 564 82
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 126 30 77 240 564 82

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 156 317 646
Volume Left (vph) 126 77 0
Volume Right (vph) 30 0 82
Hadj (s) 0.08 0.08 -0.04
Departure Headway (s) 6.3 5.3 4.8
Degree Utilization, x 0.27 0.47 0.87
Capacity (veh/h) 540 651 737
Control Delay (s) 11.6 13.0 30.6
Approach Delay (s) 11.6 13.0 30.6
Approach LOS B B D

Intersection Summary
Delay 23.0
Level of Service C
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.974
Satd. Flow (prot) 1593 0 1842 0 0 1794
Flt Permitted 0.974
Satd. Flow (perm) 1593 0 1842 0 0 1794
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
105: East Avenue & Rangeview Rd Afternoon Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 14 4 0 51 43
Future Volume (vph) 0 14 4 0 51 43
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 14 4 0 51 43

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 14 4 94
Volume Left (vph) 0 0 51
Volume Right (vph) 14 0 0
Hadj (s) -0.57 0.03 0.14
Departure Headway (s) 3.5 4.0 4.1
Degree Utilization, x 0.01 0.00 0.11
Capacity (veh/h) 982 869 876
Control Delay (s) 6.6 7.1 7.6
Approach Delay (s) 6.6 7.1 7.6
Approach LOS A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.913 0.886 0.971 0.997
Flt Protected 0.983 0.992 0.994
Satd. Flow (prot) 0 1653 0 0 1619 0 1842 1789 0 0 1826 0
Flt Permitted 0.983 0.992 0.994
Satd. Flow (perm) 0 1653 0 0 1619 0 1842 1789 0 0 1826 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 6 0 11 30 0 160 0 254 61 62 421 12
Future Volume (vph) 6 0 11 30 0 160 0 254 61 62 421 12
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 6 0 11 30 0 160 0 254 61 62 421 12

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 17 190 0 315 495
Volume Left (vph) 6 30 0 0 62
Volume Right (vph) 11 160 0 61 12
Hadj (s) -0.28 -0.44 0.00 -0.10 0.04
Departure Headway (s) 6.2 5.6 5.7 5.6 5.1
Degree Utilization, x 0.03 0.29 0.00 0.49 0.71
Capacity (veh/h) 486 574 620 622 685
Control Delay (s) 9.4 10.9 7.5 12.5 19.5
Approach Delay (s) 9.4 10.9 12.5 19.5
Approach LOS A B B C

Intersection Summary
Delay 15.6
Level of Service C
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.959 0.954 0.978 0.982
Flt Protected 0.980 0.988 0.988 0.995
Satd. Flow (prot) 0 1731 0 0 1736 0 0 1780 0 0 1800 0
Flt Permitted 0.980 0.988 0.988 0.995
Satd. Flow (perm) 0 1731 0 0 1736 0 0 1780 0 0 1800 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
107: Ogden Ave & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 44 32 33 28 48 39 95 237 65 54 373 65
Future Volume (vph) 44 32 33 28 48 39 95 237 65 54 373 65
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 44 32 33 28 48 39 95 237 65 54 373 65

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 109 115 397 492
Volume Left (vph) 44 28 95 54
Volume Right (vph) 33 39 65 65
Hadj (s) -0.07 -0.12 -0.02 -0.02
Departure Headway (s) 6.4 6.4 5.4 5.2
Degree Utilization, x 0.19 0.20 0.59 0.71
Capacity (veh/h) 481 486 639 669
Control Delay (s) 11.0 11.0 15.8 20.1
Approach Delay (s) 11.0 11.0 15.8 20.1
Approach LOS B B C C

Intersection Summary
Delay 16.7
Level of Service C
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.971 0.989
Flt Protected 0.962 0.987
Satd. Flow (prot) 1721 0 0 1818 1822 0
Flt Permitted 0.962 0.987
Satd. Flow (perm) 1721 0 0 1818 1822 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 5 Future Total Conditions
108: Hydro Rd & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 109 30 77 208 544 50
Future Volume (vph) 109 30 77 208 544 50
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 109 30 77 208 544 50

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 139 285 594
Volume Left (vph) 109 77 0
Volume Right (vph) 30 0 50
Hadj (s) 0.06 0.09 -0.02
Departure Headway (s) 6.0 5.2 4.7
Degree Utilization, x 0.23 0.41 0.78
Capacity (veh/h) 547 671 751
Control Delay (s) 10.9 11.7 22.2
Approach Delay (s) 10.9 11.7 22.2
Approach LOS B B C

Intersection Summary
Delay 17.7
Level of Service C
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.93 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.986 0.850 0.886
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 1566 1750 3295 0 1750 1883 1566 1750 1645 0
Flt Permitted 0.950 0.950 0.639 0.719
Satd. Flow (perm) 1739 3444 1463 1741 3295 0 1170 1883 1532 1312 1645 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 9 156 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 148 1613 117 24 1586 184 58 275 82 25
Future Volume (vph) 148 1613 117 24 1586 184 58 275 82 25
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 18.0 73.0 73.0 11.0 66.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 12.9% 52.1% 52.1% 7.9% 47.1% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 19.5 90.8 90.8 8.4 75.0 29.5 18.5 18.5 29.5 18.5
Actuated g/C Ratio 0.14 0.65 0.65 0.06 0.54 0.21 0.13 0.13 0.21 0.13
v/c Ratio 0.61 0.72 0.12 0.23 0.98 0.66 0.23 0.82 0.27 0.36
Control Delay 69.2 18.9 6.5 78.5 36.8 58.0 53.4 43.2 43.2 19.4
Queue Delay 0.0 0.6 0.0 0.0 38.2 0.0 0.0 0.1 0.0 0.0
Total Delay 69.2 19.5 6.5 78.5 75.0 58.0 53.4 43.3 43.2 19.4
LOS E B A E E E D D D B
Approach Delay 22.6 75.1 49.6 30.0
Approach LOS C E D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 47.5 Intersection LOS: D
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 148 1613 117 24 1743 184 58 275 82 103
v/c Ratio 0.61 0.72 0.12 0.23 0.98 0.66 0.23 0.82 0.27 0.36
Control Delay 69.2 18.9 6.5 78.5 36.8 58.0 53.4 43.2 43.2 19.4
Queue Delay 0.0 0.6 0.0 0.0 38.2 0.0 0.0 0.1 0.0 0.0
Total Delay 69.2 19.5 6.5 78.5 75.0 58.0 53.4 43.3 43.2 19.4
Queue Length 50th (m) 45.2 86.3 2.7 7.1 127.7 46.4 15.4 34.7 19.4 6.5
Queue Length 95th (m) m61.3 129.5 m9.6 m10.8 #366.5 63.5 27.2 63.5 31.1 22.4
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 243 2234 987 105 1770 279 524 539 301 514
Starvation Cap Reductn 0 22 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 269 0 0 180 0 0 11 0 3
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.82 0.12 0.23 1.10 0.66 0.11 0.52 0.27 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1613 117 24 1586 157 184 58 275 82 25 78
Future Volume (vph) 148 1613 117 24 1586 157 184 58 275 82 25 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1463 1750 3296 1744 1883 1532 1739 1646
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.64 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1750 3444 1463 1750 3296 1173 1883 1532 1316 1646
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 148 1613 117 24 1586 157 184 58 275 82 25 78
RTOR Reduction (vph) 0 0 40 0 4 0 0 0 135 0 68 0
Lane Group Flow (vph) 148 1613 77 24 1739 0 184 58 140 82 35 0
Confl. Peds. (#/hr) 18 12 12 18 6 9 9 6
Heavy Vehicles (%) 2% 6% 2% 2% 9% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 18.5 87.4 87.4 5.1 74.0 24.5 17.5 17.5 24.5 17.5
Effective Green, g (s) 19.5 88.4 88.4 6.1 75.0 26.5 18.5 18.5 26.5 18.5
Actuated g/C Ratio 0.14 0.63 0.63 0.04 0.54 0.19 0.13 0.13 0.19 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 243 2174 923 76 1765 254 248 202 273 217
v/s Ratio Prot c0.08 c0.47 0.01 c0.53 c0.04 0.03 0.02 0.02
v/s Ratio Perm 0.05 c0.10 0.09 0.04
v/c Ratio 0.61 0.74 0.08 0.32 0.99 0.72 0.23 0.69 0.30 0.16
Uniform Delay, d1 56.7 17.9 10.0 64.9 32.0 52.4 54.4 58.0 48.3 53.9
Progression Factor 1.10 0.89 1.95 1.20 0.60 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 1.6 0.1 1.8 15.3 9.8 0.5 9.8 0.6 0.4
Delay (s) 64.9 17.4 19.7 79.9 34.4 62.2 54.9 67.8 48.9 54.2
Level of Service E B B E C E D E D D
Approach Delay (s) 21.3 35.0 64.3 51.9
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 33.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 0.91 0.99 0.97
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.968 0.953
Satd. Flow (prot) 1653 3476 0 1785 3476 1536 0 1776 0 0 1813 1465
Flt Permitted 0.950 0.950 0.863 0.729
Satd. Flow (perm) 1620 3476 0 1777 3476 1400 0 1572 0 0 1387 1427
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 582 1341 2 908 199 2 0 155 3 528
Future Volume (vph) 582 1341 2 908 199 2 0 155 3 528
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Detector Phase 7 4 3 8 8 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 60.4 104.2 6.8 41.3 41.3 22.3 22.3 83.7
Actuated g/C Ratio 0.43 0.74 0.05 0.30 0.30 0.16 0.16 0.60
v/c Ratio 0.82 0.52 0.02 0.89 0.40 0.01 0.71 0.60
Control Delay 43.4 20.0 64.0 58.4 16.9 0.0 72.8 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 20.0 64.0 58.4 16.9 0.0 72.8 18.7
LOS D C E E B A E B
Approach Delay 27.1 50.9 31.2
Approach LOS C D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 34.9 Intersection LOS: C
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 582 1344 2 908 199 3 158 528
v/c Ratio 0.82 0.52 0.02 0.89 0.40 0.01 0.71 0.60
Control Delay 43.4 20.0 64.0 58.4 16.9 0.0 72.8 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 20.0 64.0 58.4 16.9 0.0 72.8 18.7
Queue Length 50th (m) 179.2 144.2 0.6 130.7 15.8 0.0 44.3 82.1
Queue Length 95th (m) m#241.0 215.4 3.7 158.6 38.6 0.0 65.7 116.6
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 713 2587 86 1067 516 522 386 879
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.52 0.02 0.85 0.39 0.01 0.41 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 582 1341 3 2 908 199 2 0 1 155 3 528
Future Volume (vph) 582 1341 3 2 908 199 2 0 1 155 3 528
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1653 3475 1785 3476 1400 1763 1813 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 0.73 1.00
Satd. Flow (perm) 1653 3475 1785 3476 1400 1572 1386 1455
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 582 1341 3 2 908 199 2 0 1 155 3 528
RTOR Reduction (vph) 0 0 0 0 0 88 0 3 0 0 0 9
Lane Group Flow (vph) 582 1344 0 2 908 111 0 0 0 0 158 519
Confl. Peds. (#/hr) 18 7 7 18 13 13
Heavy Vehicles (%) 8% 5% 2% 0% 5% 4% 0% 0% 0% 1% 0% 9%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 59.4 98.4 1.3 40.3 40.3 21.3 21.3 80.7
Effective Green, g (s) 60.4 99.4 2.3 41.3 41.3 22.3 22.3 82.7
Actuated g/C Ratio 0.43 0.71 0.02 0.29 0.29 0.16 0.16 0.59
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 713 2467 29 1025 413 250 220 859
v/s Ratio Prot c0.35 0.39 0.00 c0.26 0.26
v/s Ratio Perm 0.08 0.00 c0.11 0.10
v/c Ratio 0.82 0.54 0.07 0.89 0.27 0.00 0.72 0.60
Uniform Delay, d1 34.9 9.6 67.8 47.1 37.8 49.5 55.9 18.2
Progression Factor 1.00 2.18 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.5 1.0 11.2 1.6 0.0 10.7 1.2
Delay (s) 39.3 21.4 68.8 58.3 39.4 49.5 66.5 19.4
Level of Service D C E E D D E B
Approach Delay (s) 26.8 54.9 49.5 30.3
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 35.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 1.00 0.98 0.97
Frt 0.850 0.865 0.850
Flt Protected 0.950 0.950 0.950 0.953
Satd. Flow (prot) 3330 3544 0 1785 3476 1426 0 1662 0 1556 1597 1551
Flt Permitted 0.069 0.258 0.950 0.728
Satd. Flow (perm) 242 3544 0 483 3476 1390 0 1662 0 1556 1220 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 281 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Morning Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1053 2 1322 946 0 599 3 440
Future Volume (vph) 419 1053 2 1322 946 0 599 3 440
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 6
Detector Phase 7 4 8 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 22.0 86.0 64.0 64.0 43.0 11.0 43.0 54.0 22.0
Total Split (%) 15.7% 61.4% 45.7% 45.7% 30.7% 7.9% 30.7% 38.6% 15.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min None None None None None
Act Effct Green (s) 79.4 79.4 57.8 57.8 106.3 6.2 48.4 48.4 67.2
Actuated g/C Ratio 0.57 0.57 0.41 0.41 0.76 0.04 0.35 0.35 0.48
v/c Ratio 0.84 0.53 0.01 0.92 0.83 0.01 0.56 0.55 0.60
Control Delay 49.7 19.7 30.0 51.6 10.8 0.0 43.5 43.1 26.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 19.7 30.0 51.6 10.8 0.0 43.5 43.1 26.2
LOS D B C D B A D D C
Approach Delay 28.2 34.6 36.1
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 32.9 Intersection LOS: C
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 419 1055 2 1322 946 1 299 303 440
v/c Ratio 0.84 0.53 0.01 0.92 0.83 0.01 0.56 0.55 0.60
Control Delay 49.7 19.7 30.0 51.6 10.8 0.0 43.5 43.1 26.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 19.7 30.0 51.6 10.8 0.0 43.5 43.1 26.2
Queue Length 50th (m) 43.9 93.2 0.4 194.6 5.5 0.0 73.5 74.4 81.1
Queue Length 95th (m) #67.5 111.5 m0.5 202.9 #181.8 0.0 120.4 121.0 115.2
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 60.0 70.0 115.0
Base Capacity (vph) 511 2050 203 1464 1135 185 538 552 744
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.51 0.01 0.90 0.83 0.01 0.56 0.55 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1053 2 2 1322 946 0 0 1 599 3 440
Future Volume (vph) 419 1053 2 2 1322 946 0 0 1 599 3 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3330 3543 1780 3476 1407 1662 1556 1597 1516
Flt Permitted 0.07 1.00 0.26 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 241 3543 483 3476 1407 1662 1556 1221 1516
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 419 1053 2 2 1322 946 0 0 1 599 3 440
RTOR Reduction (vph) 0 0 0 0 0 77 0 1 0 0 0 11
Lane Group Flow (vph) 419 1055 0 2 1322 869 0 0 0 299 303 429
Confl. Peds. (#/hr) 10 6 6 10 13 13
Heavy Vehicles (%) 4% 3% 0% 0% 5% 12% 0% 0% 0% 9% 0% 3%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 73.6 73.6 52.1 52.1 99.5 1.0 47.4 54.4 69.9
Effective Green, g (s) 74.6 74.6 53.1 53.1 101.5 2.0 48.4 55.4 71.9
Actuated g/C Ratio 0.53 0.53 0.38 0.38 0.72 0.01 0.35 0.40 0.51
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 492 1887 183 1318 1020 23 537 613 832
v/s Ratio Prot c0.10 0.30 c0.38 c0.29 0.00 0.19 0.17 c0.06
v/s Ratio Perm 0.35 0.00 0.32 0.02 0.22
v/c Ratio 0.85 0.56 0.01 1.00 0.85 0.00 0.56 0.49 0.52
Uniform Delay, d1 42.5 21.8 27.1 43.4 13.8 68.0 37.1 31.8 22.5
Progression Factor 1.00 1.00 1.25 1.13 0.91 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.3 1.2 0.1 20.6 4.6 0.0 1.3 0.6 0.5
Delay (s) 55.8 23.0 34.0 69.6 17.3 68.0 38.4 32.4 23.1
Level of Service E C C E B E D C C
Approach Delay (s) 32.3 47.8 68.0 30.2
Approach LOS C D E C

Intersection Summary
HCM 2000 Control Delay 39.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.96 1.00 0.98
Frt 0.996 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3530 0 1785 3444 1413 1785 1633 0 1785 1608 0
Flt Permitted 0.950 0.950 0.754 0.548
Satd. Flow (perm) 1783 3530 0 1784 3444 1358 1412 1633 0 1030 1608 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 78 90 70
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
5: East Avenue & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 5 1585 10 2251 8 127 0 5 0
Future Volume (vph) 5 1585 10 2251 8 127 0 5 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.0 107.3 7.4 107.5 107.5 18.9 18.9 18.9 18.9
Actuated g/C Ratio 0.05 0.77 0.05 0.77 0.77 0.14 0.14 0.14 0.14
v/c Ratio 0.06 0.60 0.11 0.85 0.01 0.67 0.44 0.04 0.02
Control Delay 70.2 10.6 52.9 14.6 0.0 73.6 23.4 49.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 10.6 52.9 14.6 0.0 73.6 23.4 49.4 0.2
LOS E B D B A E C D A
Approach Delay 10.8 14.7 48.1 24.8
Approach LOS B B D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 5 1629 10 2251 8 127 131 5 5
v/c Ratio 0.06 0.60 0.11 0.85 0.01 0.67 0.44 0.04 0.02
Control Delay 70.2 10.6 52.9 14.6 0.0 73.6 23.4 49.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 10.6 52.9 14.6 0.0 73.6 23.4 49.4 0.2
Queue Length 50th (m) 1.3 92.8 2.8 128.3 0.0 35.7 10.8 1.3 0.0
Queue Length 95th (m) m3.0 237.3 m3.9 #400.5 m0.0 55.5 29.6 5.4 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 89 2706 94 2643 1060 363 486 264 465
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.60 0.11 0.85 0.01 0.35 0.27 0.02 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
5: East Avenue & Lakeshore Rd E Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 5 1585 44 10 2251 8 127 0 131 5 0 5
Future Volume (vph) 5 1585 44 10 2251 8 127 0 131 5 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3530 1785 3444 1358 1779 1633 1785 1608
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.55 1.00
Satd. Flow (perm) 1785 3530 1785 3444 1358 1413 1633 1030 1608
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 5 1585 44 10 2251 8 127 0 131 5 0 5
RTOR Reduction (vph) 0 1 0 0 0 2 0 78 0 0 4 0
Lane Group Flow (vph) 5 1628 0 10 2251 6 127 53 0 5 1 0
Confl. Peds. (#/hr) 5 1 1 5 3 3
Heavy Vehicles (%) 0% 3% 0% 0% 6% 13% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 1.4 101.5 1.6 101.7 101.7 17.9 17.9 17.9 17.9
Effective Green, g (s) 2.4 102.5 2.6 102.7 102.7 18.9 18.9 18.9 18.9
Actuated g/C Ratio 0.02 0.73 0.02 0.73 0.73 0.13 0.13 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 2584 33 2526 996 190 220 139 217
v/s Ratio Prot 0.00 0.46 c0.01 c0.65 0.03 0.00
v/s Ratio Perm 0.00 c0.09 0.00
v/c Ratio 0.17 0.63 0.30 0.89 0.01 0.67 0.24 0.04 0.00
Uniform Delay, d1 67.8 9.3 67.8 14.3 5.0 57.6 54.1 52.6 52.4
Progression Factor 1.09 1.10 0.82 0.92 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.1 3.1 3.3 0.0 8.6 0.6 0.1 0.0
Delay (s) 76.6 11.3 58.7 16.5 5.0 66.2 54.7 52.7 52.4
Level of Service E B E B A E D D D
Approach Delay (s) 11.5 16.6 60.4 52.6
Approach LOS B B E D

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 17

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.95 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3510 1551 1750 3476 3395 1566
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3510 1478 1745 3476 3337 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 31 309
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Morning Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1575 123 32 1839 458 309
Future Volume (vph) 1575 123 32 1839 458 309
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 82.2 82.2 19.7 82.2 24.5 24.5
Actuated g/C Ratio 0.59 0.59 0.14 0.59 0.18 0.18
v/c Ratio 0.76 0.14 0.13 0.90 0.77 0.59
Control Delay 19.4 9.7 56.1 20.8 64.2 9.7
Queue Delay 0.1 0.0 0.0 0.2 0.0 0.0
Total Delay 19.5 9.7 56.1 21.1 64.2 9.8
LOS B A E C E A
Approach Delay 18.8 21.7 42.3
Approach LOS B C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1575 123 32 1839 458 309
v/c Ratio 0.76 0.14 0.13 0.90 0.77 0.59
Control Delay 19.4 9.7 56.1 20.8 64.2 9.7
Queue Delay 0.1 0.0 0.0 0.2 0.0 0.0
Total Delay 19.5 9.7 56.1 21.1 64.2 9.8
Queue Length 50th (m) 156.6 4.4 9.4 ~300.2 66.1 0.0
Queue Length 95th (m) #184.2 19.2 m10.9m#323.5 83.7 26.6
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 2059 880 350 2039 679 560
Starvation Cap Reductn 0 0 0 19 0 0
Spillback Cap Reductn 28 0 0 0 0 2
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.14 0.09 0.91 0.67 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Morning Peak Hour
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1575 123 32 1839 458 309
Future Volume (vph) 1575 123 32 1839 458 309
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.95 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1478 1750 3476 3395 1566
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3510 1478 1750 3476 3395 1566
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1575 123 32 1839 458 309
RTOR Reduction (vph) 0 13 0 0 0 255
Lane Group Flow (vph) 1575 110 32 1839 458 54
Confl. Peds. (#/hr) 7 7 11
Heavy Vehicles (%) 4% 3% 2% 5% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 79.9 79.9 17.6 79.9 23.5 23.5
Effective Green, g (s) 80.9 80.9 18.6 80.9 24.5 24.5
Actuated g/C Ratio 0.58 0.58 0.13 0.58 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2028 854 232 2008 594 274
v/s Ratio Prot 0.45 c0.02 c0.53 c0.13
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.78 0.13 0.14 0.92 0.77 0.20
Uniform Delay, d1 22.6 13.5 53.6 26.5 55.1 49.3
Progression Factor 0.65 0.72 1.16 0.54 1.00 1.00
Incremental Delay, d2 2.6 0.3 0.1 3.6 6.1 0.4
Delay (s) 17.3 10.0 62.4 17.9 61.2 49.7
Level of Service B A E B E D
Approach Delay (s) 16.7 18.7 56.6
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 24.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 1.00 1.00
Frt 0.850 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1785 3476 1597 1750 3443 0 1750 1601 0 0 1687 0
Flt Permitted 0.950 0.950 0.754 0.909
Satd. Flow (perm) 1771 3476 1516 1746 3443 0 1389 1601 0 0 1558 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 299 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 2 1829 161 48 1517 270 0 2 0
Future Volume (vph) 2 1829 161 48 1517 270 0 2 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.5 83.6 83.6 10.2 94.3 32.5 32.5 32.5
Actuated g/C Ratio 0.05 0.60 0.60 0.07 0.67 0.23 0.23 0.23
v/c Ratio 0.02 0.88 0.17 0.38 0.65 0.84 0.58 0.01
Control Delay 67.0 26.2 5.7 75.7 14.1 72.8 11.8 0.0
Queue Delay 0.0 1.2 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 67.0 27.4 5.7 75.7 14.2 72.8 11.8 0.0
LOS E C A E B E B A
Approach Delay 25.7 16.0 38.4
Approach LOS C B D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 2 1829 161 48 1518 270 350 6
v/c Ratio 0.02 0.88 0.17 0.38 0.65 0.84 0.58 0.01
Control Delay 67.0 26.2 5.7 75.7 14.1 72.8 11.8 0.0
Queue Delay 0.0 1.2 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 67.0 27.4 5.7 75.7 14.2 72.8 11.8 0.0
Queue Length 50th (m) 0.5 203.8 5.3 14.8 80.4 75.0 11.8 0.0
Queue Length 95th (m) m0.9 #341.0 m9.7 m20.7 79.5 105.0 40.5 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 82 2075 955 350 2318 386 661 518
Starvation Cap Reductn 0 32 0 0 70 0 0 0
Spillback Cap Reductn 0 97 0 0 27 0 8 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.92 0.17 0.14 0.68 0.70 0.54 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 1829 161 48 1517 1 270 0 350 2 0 4
Future Volume (vph) 2 1829 161 48 1517 1 270 0 350 2 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1785 3476 1516 1750 3443 1750 1601 1686
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.91
Satd. Flow (perm) 1785 3476 1516 1750 3443 1389 1601 1558
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 2 1829 161 48 1517 1 270 0 350 2 0 4
RTOR Reduction (vph) 0 0 51 0 0 0 0 230 0 0 5 0
Lane Group Flow (vph) 2 1829 110 48 1518 0 270 120 0 0 1 0
Confl. Peds. (#/hr) 16 8 8 16
Heavy Vehicles (%) 0% 5% 0% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 81.4 81.4 8.1 88.5 31.5 31.5 31.5
Effective Green, g (s) 2.0 82.4 82.4 9.1 89.5 32.5 32.5 32.5
Actuated g/C Ratio 0.01 0.59 0.59 0.06 0.64 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2045 892 113 2201 322 371 361
v/s Ratio Prot 0.00 c0.53 c0.03 c0.44 0.08
v/s Ratio Perm 0.07 c0.19 0.00
v/c Ratio 0.08 0.89 0.12 0.42 0.69 0.84 0.32 0.00
Uniform Delay, d1 68.1 25.0 12.8 62.9 16.3 51.2 44.6 41.3
Progression Factor 1.03 0.80 1.14 1.14 0.85 1.00 1.00 1.00
Incremental Delay, d2 1.0 5.0 0.2 1.8 1.3 17.1 0.5 0.0
Delay (s) 71.4 24.9 14.7 73.8 15.2 68.4 45.1 41.3
Level of Service E C B E B E D D
Approach Delay (s) 24.1 17.0 55.3 41.3
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 0.99
Frt 0.850 0.997 0.850 0.945
Flt Protected 0.950 0.950 0.960 0.982
Satd. Flow (prot) 1750 3476 1566 1750 3461 0 0 1808 1566 0 1735 0
Flt Permitted 0.950 0.950 0.664 0.736
Satd. Flow (perm) 1732 3476 1566 1750 3461 0 0 1245 1537 0 1297 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 2 133 24
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 113 1782 274 132 1432 120 25 180 36 23
Future Volume (vph) 113 1782 274 132 1432 120 25 180 36 23
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 21.8 84.0 84.0 17.1 79.3 22.9 22.9 22.9
Actuated g/C Ratio 0.16 0.60 0.60 0.12 0.57 0.16 0.16 0.16
v/c Ratio 0.42 0.85 0.27 0.62 0.75 0.71 0.50 0.43
Control Delay 69.2 14.8 3.2 56.8 34.5 73.6 19.5 43.5
Queue Delay 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.2 15.6 3.2 56.8 34.5 73.6 19.5 43.5
LOS E B A E C E B D
Approach Delay 16.8 36.3 43.6 43.5
Approach LOS B D D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 113 1782 274 132 1465 145 180 99
v/c Ratio 0.42 0.85 0.27 0.62 0.75 0.71 0.50 0.43
Control Delay 69.2 14.8 3.2 56.8 34.5 73.6 19.5 43.5
Queue Delay 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.2 15.6 3.2 56.8 34.5 73.6 19.5 43.5
Queue Length 50th (m) 34.6 59.0 3.9 37.1 158.4 40.5 12.0 19.7
Queue Length 95th (m) m42.0 #330.6 m6.9 m50.6 199.0 61.0 33.5 36.0
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 272 2086 1002 223 1962 435 624 369
Starvation Cap Reductn 0 101 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.90 0.27 0.59 0.75 0.33 0.29 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 1782 274 132 1432 33 120 25 180 36 23 40
Future Volume (vph) 113 1782 274 132 1432 33 120 25 180 36 23 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1750 3476 1566 1750 3459 1800 1537 1732
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.66 1.00 0.74
Satd. Flow (perm) 1750 3476 1566 1750 3459 1245 1537 1298
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 113 1782 274 132 1432 33 120 25 180 36 23 40
RTOR Reduction (vph) 0 0 62 0 1 0 0 0 111 0 20 0
Lane Group Flow (vph) 113 1782 212 132 1464 0 0 145 69 0 79 0
Confl. Peds. (#/hr) 20 20 6 6 6 6
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 20.8 83.0 83.0 16.1 78.3 21.9 21.9 21.9
Effective Green, g (s) 21.8 84.0 84.0 17.1 79.3 22.9 22.9 22.9
Actuated g/C Ratio 0.16 0.60 0.60 0.12 0.57 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 2085 939 213 1959 203 251 212
v/s Ratio Prot 0.06 c0.51 c0.08 0.42
v/s Ratio Perm 0.14 c0.12 0.04 0.06
v/c Ratio 0.42 0.85 0.23 0.62 0.75 0.71 0.27 0.37
Uniform Delay, d1 53.3 23.0 13.0 58.4 22.8 55.5 51.3 52.1
Progression Factor 1.21 0.44 0.42 0.82 1.36 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.6 0.3 3.8 1.9 11.3 0.6 1.1
Delay (s) 65.3 12.7 5.7 51.9 33.1 66.7 51.9 53.3
Level of Service E B A D C E D D
Approach Delay (s) 14.5 34.6 58.5 53.3
Approach LOS B C E D

Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.870
Flt Protected 0.998 0.973
Satd. Flow (prot) 1599 0 1842 0 0 1792
Flt Permitted 0.998 0.973
Satd. Flow (perm) 1599 0 1842 0 0 1792
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 7 169 89 0 30 24
Future Volume (vph) 7 169 89 0 30 24
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 7 169 89 0 30 24

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 176 89 54
Volume Left (vph) 7 0 30
Volume Right (vph) 169 0 0
Hadj (s) -0.53 0.03 0.15
Departure Headway (s) 3.7 4.3 4.5
Degree Utilization, x 0.18 0.11 0.07
Capacity (veh/h) 939 790 757
Control Delay (s) 7.5 7.9 7.8
Approach Delay (s) 7.5 7.9 7.8
Approach LOS A A A

Intersection Summary
Delay 7.7
Level of Service A
Intersection Capacity Utilization 27.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.873 0.977 0.980
Flt Protected 0.950 0.999 0.999 0.986
Satd. Flow (prot) 0 1750 0 0 1606 0 0 1798 0 0 1780 0
Flt Permitted 0.950 0.999 0.999 0.986
Satd. Flow (perm) 0 1750 0 0 1606 0 0 1798 0 0 1780 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 50 0 0 8 9 262 9 455 96 42 88 23
Future Volume (vph) 50 0 0 8 9 262 9 455 96 42 88 23
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 50 0 0 8 9 262 9 455 96 42 88 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 50 279 560 153
Volume Left (vph) 50 8 9 42
Volume Right (vph) 0 262 96 23
Hadj (s) 0.23 -0.52 -0.07 0.00
Departure Headway (s) 6.6 5.4 5.0 5.7
Degree Utilization, x 0.09 0.41 0.78 0.24
Capacity (veh/h) 478 611 697 574
Control Delay (s) 10.3 12.1 23.8 10.5
Approach Delay (s) 10.3 12.1 23.8 10.5
Approach LOS B B C B

Intersection Summary
Delay 18.1
Level of Service C
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.915 0.972 0.988
Flt Protected 0.966 0.997 0.988 0.991
Satd. Flow (prot) 0 1771 0 0 1680 0 0 1769 0 0 1804 0
Flt Permitted 0.966 0.997 0.988 0.991
Satd. Flow (perm) 0 1771 0 0 1680 0 0 1769 0 0 1804 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 134 52 7 9 57 113 124 270 104 31 120 15
Future Volume (vph) 134 52 7 9 57 113 124 270 104 31 120 15
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 134 52 7 9 57 113 124 270 104 31 120 15

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 193 179 498 166
Volume Left (vph) 134 9 124 31
Volume Right (vph) 7 113 104 15
Hadj (s) 0.15 -0.33 -0.04 0.02
Departure Headway (s) 6.3 5.8 5.3 5.9
Degree Utilization, x 0.34 0.29 0.74 0.27
Capacity (veh/h) 511 526 653 534
Control Delay (s) 12.4 11.2 21.6 11.1
Approach Delay (s) 12.4 11.2 21.6 11.1
Approach LOS B B C B

Intersection Summary
Delay 16.4
Level of Service C
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15



Lanes and Geometrics Scenario 6 Future Total Conditions
104: Hydro Rd & Street L Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 35

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.988
Flt Protected 0.954 0.990
Satd. Flow (prot) 1749 0 0 1824 1820 0
Flt Permitted 0.954 0.990
Satd. Flow (perm) 1749 0 0 1824 1820 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 226 8 101 394 190 18
Future Volume (vph) 226 8 101 394 190 18
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 226 8 101 394 190 18

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 234 495 208
Volume Left (vph) 226 101 0
Volume Right (vph) 8 0 18
Hadj (s) 0.21 0.07 -0.02
Departure Headway (s) 5.9 5.0 5.3
Degree Utilization, x 0.38 0.69 0.31
Capacity (veh/h) 565 694 640
Control Delay (s) 12.5 18.5 10.7
Approach Delay (s) 12.5 18.5 10.7
Approach LOS B C B

Intersection Summary
Delay 15.3
Level of Service C
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.967
Satd. Flow (prot) 1593 0 1842 0 0 1781
Flt Permitted 0.967
Satd. Flow (perm) 1593 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 77 12 0 21 10
Future Volume (vph) 0 77 12 0 21 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 77 12 0 21 10

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 77 12 31
Volume Left (vph) 0 0 21
Volume Right (vph) 77 0 0
Hadj (s) -0.57 0.03 0.17
Departure Headway (s) 3.4 4.1 4.2
Degree Utilization, x 0.07 0.01 0.04
Capacity (veh/h) 1030 848 832
Control Delay (s) 6.7 7.2 7.4
Approach Delay (s) 6.7 7.2 7.4
Approach LOS A A A

Intersection Summary
Delay 6.9
Level of Service A
Intersection Capacity Utilization 19.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.940 0.875 0.967 0.993
Flt Protected 0.973 0.998 0.950 0.990
Satd. Flow (prot) 0 1685 0 0 1609 0 1750 1781 0 0 1811 0
Flt Permitted 0.973 0.998 0.950 0.990
Satd. Flow (perm) 0 1685 0 0 1609 0 1750 1781 0 0 1811 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 15 0 12 8 9 210 19 335 96 20 71 5
Future Volume (vph) 15 0 12 8 9 210 19 335 96 20 71 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 15 0 12 8 9 210 19 335 96 20 71 5

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 27 227 19 431 96
Volume Left (vph) 15 8 19 0 20
Volume Right (vph) 12 210 0 96 5
Hadj (s) -0.12 -0.51 0.53 -0.12 0.04
Departure Headway (s) 5.5 4.8 5.8 5.1 5.3
Degree Utilization, x 0.04 0.30 0.03 0.62 0.14
Capacity (veh/h) 564 684 600 682 629
Control Delay (s) 8.8 9.9 7.8 14.8 9.2
Approach Delay (s) 8.8 9.9 14.5 9.2
Approach LOS A A B A

Intersection Summary
Delay 12.4
Level of Service B
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.993 0.930 0.976 0.987
Flt Protected 0.972 0.997 0.989 0.994
Satd. Flow (prot) 0 1778 0 0 1708 0 0 1778 0 0 1807 0
Flt Permitted 0.972 0.997 0.989 0.994
Satd. Flow (perm) 0 1778 0 0 1708 0 0 1778 0 0 1807 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 82 52 7 9 57 71 124 346 104 17 107 13
Future Volume (vph) 82 52 7 9 57 71 124 346 104 17 107 13
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 82 52 7 9 57 71 124 346 104 17 107 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 141 137 574 137
Volume Left (vph) 82 9 124 17
Volume Right (vph) 7 71 104 13
Hadj (s) 0.12 -0.26 -0.03 0.00
Departure Headway (s) 6.2 5.8 4.9 5.6
Degree Utilization, x 0.24 0.22 0.79 0.21
Capacity (veh/h) 529 558 711 583
Control Delay (s) 11.1 10.4 23.8 10.1
Approach Delay (s) 11.1 10.4 23.8 10.1
Approach LOS B B C B

Intersection Summary
Delay 18.2
Level of Service C
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15



Lanes and Geometrics Scenario 6 Future Total Conditions
108: Hydro Rd & Rangeview Rd Morning Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 43

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.994 0.991
Flt Protected 0.954 0.988
Satd. Flow (prot) 1747 0 0 1820 1825 0
Flt Permitted 0.954 0.988
Satd. Flow (perm) 1747 0 0 1820 1825 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other
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Scenario 6 Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 44

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 184 8 101 311 185 13
Future Volume (vph) 184 8 101 311 185 13
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 184 8 101 311 185 13

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 192 412 198
Volume Left (vph) 184 101 0
Volume Right (vph) 8 0 13
Hadj (s) 0.20 0.08 -0.01
Departure Headway (s) 5.6 4.8 5.0
Degree Utilization, x 0.30 0.55 0.27
Capacity (veh/h) 591 725 681
Control Delay (s) 10.9 13.6 9.9
Approach Delay (s) 10.9 13.6 9.9
Approach LOS B B A

Intersection Summary
Delay 12.0
Level of Service B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.89 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.989 0.850 0.911
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3579 1597 1785 3540 0 1785 1921 1597 1668 1730 0
Flt Permitted 0.950 0.950 0.363 0.715
Satd. Flow (perm) 1777 3579 1419 1763 3540 0 678 1921 1557 1240 1730 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 8 116 52
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 1473 309 255 1643 112 65 116 142 71
Future Volume (vph) 66 1473 309 255 1643 112 65 116 142 71
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 45.0 45.0 11.0 45.0
Total Split (s) 11.0 68.0 68.0 16.0 73.0 11.0 45.0 45.0 11.0 45.0
Total Split (%) 7.9% 48.6% 48.6% 11.4% 52.1% 7.9% 32.1% 32.1% 7.9% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 12.6 63.0 63.0 33.4 83.7 27.6 16.6 16.6 27.6 16.6
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.20 0.12 0.12 0.20 0.12
v/c Ratio 0.41 0.91 0.44 0.60 0.84 0.57 0.29 0.40 0.53 0.70
Control Delay 59.2 30.6 15.4 59.6 18.2 56.6 57.5 13.0 54.0 55.3
Queue Delay 0.0 2.2 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
Total Delay 59.2 32.8 15.4 59.6 18.8 56.6 57.5 13.0 54.0 55.3
LOS E C B E B E E B D E
Approach Delay 30.8 23.9 39.5 54.7
Approach LOS C C D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 66 1473 309 255 1771 112 65 116 142 175
v/c Ratio 0.41 0.91 0.44 0.60 0.84 0.57 0.29 0.40 0.53 0.70
Control Delay 59.2 30.6 15.4 59.6 18.2 56.6 57.5 13.0 54.0 55.3
Queue Delay 0.0 2.2 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
Total Delay 59.2 32.8 15.4 59.6 18.8 56.6 57.5 13.0 54.0 55.3
Queue Length 50th (m) 20.4 90.0 26.5 57.9 148.0 27.5 17.6 0.0 35.7 34.9
Queue Length 95th (m) m23.0 m102.5 m30.4 #112.1 #77.4 42.8 31.1 17.7 53.3 58.2
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 161 1610 698 425 2120 196 535 517 269 519
Starvation Cap Reductn 0 3 0 0 93 0 0 0 0 0
Spillback Cap Reductn 0 62 0 0 16 0 0 2 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.95 0.44 0.60 0.87 0.57 0.12 0.23 0.53 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 66 1473 309 255 1643 128 112 65 116 142 71 104
Future Volume (vph) 66 1473 309 255 1643 128 112 65 116 142 71 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.89 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1419 1785 3541 1782 1921 1557 1654 1729
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.36 1.00 1.00 0.71 1.00
Satd. Flow (perm) 1785 3579 1419 1785 3541 680 1921 1557 1244 1729
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 66 1473 309 255 1643 128 112 65 116 142 71 104
RTOR Reduction (vph) 0 0 60 0 3 0 0 0 102 0 46 0
Lane Group Flow (vph) 66 1473 249 255 1768 0 112 65 14 142 129 0
Confl. Peds. (#/hr) 14 24 24 14 7 12 12 7
Heavy Vehicles (%) 0% 2% 0% 0% 1% 7% 0% 0% 0% 7% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 11.6 62.0 62.0 32.4 82.8 22.6 15.6 15.6 22.6 15.6
Effective Green, g (s) 12.6 63.0 63.0 33.4 83.8 24.6 16.6 16.6 24.6 16.6
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.18 0.12 0.12 0.18 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 1610 638 425 2119 182 227 184 242 205
v/s Ratio Prot 0.04 c0.41 c0.14 c0.50 c0.04 0.03 0.03 c0.07
v/s Ratio Perm 0.18 0.07 0.01 0.07
v/c Ratio 0.41 0.91 0.39 0.60 0.83 0.62 0.29 0.07 0.59 0.63
Uniform Delay, d1 60.2 36.0 25.7 47.4 22.5 51.0 56.3 54.9 52.1 58.8
Progression Factor 0.93 0.70 0.87 1.12 0.62 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 4.7 0.8 1.6 2.9 6.1 0.7 0.2 3.6 6.2
Delay (s) 57.0 30.1 23.1 54.7 16.7 57.0 57.0 55.0 55.7 64.9
Level of Service E C C D B E E E E E
Approach Delay (s) 29.9 21.5 56.2 60.8
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.87 0.99 1.00 0.97
Frt 0.850 0.910 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1750 3544 0 1785 3579 1566 0 1732 0 0 1813 1581
Flt Permitted 0.950 0.950 0.727
Satd. Flow (perm) 1703 3544 0 1761 3579 1355 0 1732 0 0 1380 1526
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 2 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 6

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 396 1059 1 1056 242 1 248 2 902
Future Volume (vph) 396 1059 1 1056 242 1 248 2 902
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 6 6
Detector Phase 7 4 3 8 8 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 48.7 95.8 6.5 44.3 44.3 31.0 31.0 80.7
Actuated g/C Ratio 0.35 0.68 0.05 0.32 0.32 0.22 0.22 0.58
v/c Ratio 0.65 0.44 0.01 0.93 0.47 0.01 0.82 0.99
Control Delay 36.9 26.9 64.0 61.4 21.7 28.7 72.2 55.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 26.9 64.0 61.4 21.7 28.7 72.2 55.5
LOS D C E E C C E E
Approach Delay 29.6 54.0 28.7 59.1
Approach LOS C D C E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 46.4 Intersection LOS: D
Intersection Capacity Utilization 104.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E



Queues Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 396 1059 1 1056 242 3 250 902
v/c Ratio 0.65 0.44 0.01 0.93 0.47 0.01 0.82 0.99
Control Delay 36.9 26.9 64.0 61.4 21.7 28.7 72.2 55.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 26.9 64.0 61.4 21.7 28.7 72.2 55.5
Queue Length 50th (m) 115.6 138.7 0.3 159.3 26.8 0.2 69.5 213.3
Queue Length 95th (m) 155.9 190.3 2.3 #205.0 54.2 2.8 96.8 #347.9
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 608 2424 82 1133 514 483 384 908
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.44 0.01 0.93 0.47 0.01 0.65 0.99

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

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 396 1059 0 1 1056 242 0 1 2 248 2 902
Future Volume (vph) 396 1059 0 1 1056 242 0 1 2 248 2 902
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.87 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3544 1785 3579 1355 1731 1808 1560
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1750 3544 1785 3579 1355 1731 1379 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 396 1059 0 1 1056 242 0 1 2 248 2 902
RTOR Reduction (vph) 0 0 0 0 0 85 0 2 0 0 0 10
Lane Group Flow (vph) 396 1059 0 1 1056 157 0 1 0 0 250 892
Confl. Peds. (#/hr) 30 15 15 30 21 2 2 21
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 0% 0% 0% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 47.7 90.0 1.0 43.3 43.3 30.0 30.0 77.7
Effective Green, g (s) 48.7 91.0 2.0 44.3 44.3 31.0 31.0 79.7
Actuated g/C Ratio 0.35 0.65 0.01 0.32 0.32 0.22 0.22 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 608 2303 25 1132 428 383 305 888
v/s Ratio Prot 0.23 0.30 0.00 c0.30 0.00 c0.35
v/s Ratio Perm 0.12 0.18 0.22
v/c Ratio 0.65 0.46 0.04 0.93 0.37 0.00 0.82 1.00
Uniform Delay, d1 38.5 12.2 68.1 46.4 37.0 42.5 51.8 30.1
Progression Factor 0.81 2.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.5 0.7 14.8 2.4 0.0 15.7 31.3
Delay (s) 33.1 28.8 68.7 61.2 39.4 42.5 67.5 61.5
Level of Service C C E E D D E E
Approach Delay (s) 30.0 57.2 42.5 62.8
Approach LOS C E D E

Intersection Summary
HCM 2000 Control Delay 48.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 104.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 6 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 9

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.94 0.96
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.952
Satd. Flow (prot) 3429 3578 0 1879 3614 1581 0 1835 0 1679 1720 1566
Flt Permitted 0.078 0.950 0.725
Satd. Flow (perm) 281 3578 0 1879 3614 1485 0 1835 0 1679 1310 1497
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 330 1 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1177 1173 617 2 1067 1 565
Future Volume (vph) 394 1177 1173 617 2 1067 1 565
Turn Type pm+pt NA NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 17.0 76.0 59.0 53.0 11.0 53.0 64.0 17.0
Total Split (%) 12.1% 54.3% 42.1% 37.9% 7.9% 37.9% 45.7% 12.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None None None None None
Act Effct Green (s) 68.3 68.3 51.3 110.8 6.3 59.5 59.5 73.7
Actuated g/C Ratio 0.49 0.49 0.37 0.79 0.04 0.42 0.42 0.53
v/c Ratio 0.97 0.68 0.89 0.48 0.04 0.75 0.73 0.70
Control Delay 70.9 29.4 52.1 2.0 57.3 42.9 42.0 26.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.9 29.4 52.1 2.0 57.3 42.9 42.0 26.9
LOS E C D A E D D C
Approach Delay 39.8 34.8 57.3 37.1
Approach LOS D C E D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 37.1 Intersection LOS: D
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 394 1178 1173 617 3 533 535 565
v/c Ratio 0.97 0.68 0.89 0.48 0.04 0.75 0.73 0.70
Control Delay 70.9 29.4 52.1 2.0 57.3 42.9 42.0 26.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.9 29.4 52.1 2.0 57.3 42.9 42.0 26.9
Queue Length 50th (m) 41.0 131.1 178.4 5.9 0.6 135.5 134.8 107.3
Queue Length 95th (m) #74.2 153.7 157.1 19.3 4.0 #232.4 #229.2 152.1
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 70.0 115.0
Base Capacity (vph) 406 1814 1393 1284 83 713 731 805
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.65 0.84 0.48 0.04 0.75 0.73 0.70

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

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1177 1 0 1173 617 0 2 1 1067 1 565
Future Volume (vph) 394 1177 1 0 1173 617 0 2 1 1067 1 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3429 3578 3614 1539 1835 1679 1721 1507
Flt Permitted 0.08 1.00 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 280 3578 3614 1539 1835 1679 1311 1507
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 394 1177 1 0 1173 617 0 2 1 1067 1 565
RTOR Reduction (vph) 0 0 0 0 0 80 0 1 0 0 0 10
Lane Group Flow (vph) 394 1178 0 0 1173 537 0 2 0 533 535 555
Confl. Peds. (#/hr) 38 20 20 38 25 25
Heavy Vehicles (%) 1% 2% 0% 0% 1% 1% 0% 0% 0% 1% 0% 2%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 62.5 62.5 45.5 104.0 1.0 58.5 65.5 76.5
Effective Green, g (s) 63.5 63.5 46.5 106.0 2.0 59.5 66.5 78.5
Actuated g/C Ratio 0.45 0.45 0.33 0.76 0.01 0.42 0.48 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 1622 1200 1165 26 713 796 898
v/s Ratio Prot c0.09 0.33 0.32 0.20 0.00 c0.32 0.29 0.05
v/s Ratio Perm c0.36 0.15 c0.03 0.32
v/c Ratio 0.99 0.73 0.98 0.46 0.08 0.75 0.67 0.62
Uniform Delay, d1 41.8 31.2 46.2 6.3 68.1 33.9 28.3 20.7
Progression Factor 1.00 1.00 1.07 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.6 2.9 18.6 0.2 1.3 4.3 2.2 1.3
Delay (s) 85.5 34.0 68.1 4.7 69.4 38.2 30.6 21.9
Level of Service F C E A E D C C
Approach Delay (s) 46.9 46.3 69.4 30.1
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 41.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.90 0.99 0.98 1.00 0.98
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3567 0 1785 3650 1597 1785 1576 0 1785 1594 0
Flt Permitted 0.950 0.950 0.751 0.747
Satd. Flow (perm) 1774 3567 0 1782 3650 1443 1394 1576 0 1399 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 78 71 77
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
5: East Avenue & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 2076 56 1814 63 71 0 8 0
Future Volume (vph) 11 2076 56 1814 63 71 0 8 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.5 105.5 11.3 113.9 113.9 13.7 13.7 13.7 13.7
Actuated g/C Ratio 0.05 0.75 0.08 0.81 0.81 0.10 0.10 0.10 0.10
v/c Ratio 0.12 0.82 0.39 0.61 0.05 0.52 0.07 0.06 0.04
Control Delay 69.6 22.7 61.4 8.1 1.4 72.8 0.6 55.6 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 22.7 61.4 8.1 1.4 72.8 0.6 55.6 0.4
LOS E C E A A E A E A
Approach Delay 23.0 9.4 59.5 24.9
Approach LOS C A E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 2203 56 1814 63 71 16 8 10
v/c Ratio 0.12 0.82 0.39 0.61 0.05 0.52 0.07 0.06 0.04
Control Delay 69.6 22.7 61.4 8.1 1.4 72.8 0.6 55.6 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 22.7 61.4 8.1 1.4 72.8 0.6 55.6 0.4
Queue Length 50th (m) 2.9 328.2 15.3 87.1 0.1 20.0 0.0 2.2 0.0
Queue Length 95th (m) m4.2 #384.1 m26.1 145.6 m2.4 35.7 0.0 7.6 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 95 2690 144 2969 1188 358 458 359 467
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.82 0.39 0.61 0.05 0.20 0.03 0.02 0.02

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
5: East Avenue & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 2076 127 56 1814 63 71 0 16 8 0 10
Future Volume (vph) 11 2076 127 56 1814 63 71 0 16 8 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.90 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3569 1785 3650 1443 1764 1576 1779 1594
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.75 1.00
Satd. Flow (perm) 1785 3569 1785 3650 1443 1394 1576 1399 1594
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 2076 127 56 1814 63 71 0 16 8 0 10
RTOR Reduction (vph) 0 2 0 0 0 14 0 15 0 0 9 0
Lane Group Flow (vph) 11 2201 0 56 1814 49 71 1 0 8 1 0
Confl. Peds. (#/hr) 20 10 10 20 10 3 3 10
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 3.0 100.9 9.0 106.9 106.9 11.1 11.1 11.1 11.1
Effective Green, g (s) 4.0 101.9 10.0 107.9 107.9 12.1 12.1 12.1 12.1
Actuated g/C Ratio 0.03 0.73 0.07 0.77 0.77 0.09 0.09 0.09 0.09
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 2597 127 2813 1112 120 136 120 137
v/s Ratio Prot 0.01 c0.62 c0.03 c0.50 0.00 0.00
v/s Ratio Perm 0.03 c0.05 0.01
v/c Ratio 0.22 0.85 0.44 0.64 0.04 0.59 0.01 0.07 0.01
Uniform Delay, d1 66.5 13.5 62.3 7.3 3.8 61.6 58.5 58.8 58.5
Progression Factor 1.08 1.32 0.89 0.93 1.37 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 2.7 2.3 1.1 0.1 7.6 0.0 0.2 0.0
Delay (s) 73.4 20.5 57.9 7.9 5.3 69.2 58.5 59.0 58.5
Level of Service E C E A A E E E E
Approach Delay (s) 20.8 9.3 67.2 58.7
Approach LOS C A E E

Intersection Summary
HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour

Scenario 6 Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 17

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.92 0.99 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3579 1597 1750 3650 3463 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3579 1468 1740 3650 3398 1571
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 85 142
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1706 372 308 1526 443 142
Future Volume (vph) 1706 372 308 1526 443 142
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 71.7 71.7 28.5 71.7 23.8 23.8
Actuated g/C Ratio 0.51 0.51 0.20 0.51 0.17 0.17
v/c Ratio 0.93 0.47 0.87 0.82 0.75 0.37
Control Delay 38.4 18.2 85.9 20.1 63.7 10.0
Queue Delay 1.3 0.0 0.0 0.2 0.0 0.0
Total Delay 39.7 18.2 85.9 20.4 63.7 10.0
LOS D B F C E A
Approach Delay 35.8 31.4 50.7
Approach LOS D C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 35.9 Intersection LOS: D
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1706 372 308 1526 443 142
v/c Ratio 0.93 0.47 0.87 0.82 0.75 0.37
Control Delay 38.4 18.2 85.9 20.1 63.7 10.0
Queue Delay 1.3 0.0 0.0 0.2 0.0 0.0
Total Delay 39.7 18.2 85.9 20.4 63.7 10.0
Queue Length 50th (m) 227.5 36.6 95.6 176.5 63.9 0.0
Queue Length 95th (m) #308.7 m62.6m#123.7 129.7 80.6 18.6
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 1834 793 366 1870 692 427
Starvation Cap Reductn 0 0 0 44 0 0
Spillback Cap Reductn 40 0 0 0 0 1
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.47 0.84 0.84 0.64 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1706 372 308 1526 443 142
Future Volume (vph) 1706 372 308 1526 443 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3579 1468 1750 3650 3463 1570
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3579 1468 1750 3650 3463 1570
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1706 372 308 1526 443 142
RTOR Reduction (vph) 0 41 0 0 0 118
Lane Group Flow (vph) 1706 331 308 1526 443 24
Confl. Peds. (#/hr) 16 16 12 3
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 70.7 70.7 27.5 70.7 22.8 22.8
Effective Green, g (s) 71.7 71.7 28.5 71.7 23.8 23.8
Actuated g/C Ratio 0.51 0.51 0.20 0.51 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1832 751 356 1869 588 266
v/s Ratio Prot c0.48 c0.18 0.42 c0.13
v/s Ratio Perm 0.23 0.02
v/c Ratio 0.93 0.44 0.87 0.82 0.75 0.09
Uniform Delay, d1 31.9 21.5 53.9 28.6 55.3 49.0
Progression Factor 0.88 0.94 1.33 0.59 1.00 1.00
Incremental Delay, d2 9.4 1.7 12.3 2.4 5.4 0.1
Delay (s) 37.4 21.8 83.9 19.4 60.7 49.1
Level of Service D C F B E D
Approach Delay (s) 34.6 30.2 57.9
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 35.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.84 0.98 1.00 0.99 1.00
Frt 0.850 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.990
Satd. Flow (prot) 1750 3579 1597 1750 3578 0 1750 1578 0 0 1696 0
Flt Permitted 0.950 0.950 0.754 0.962
Satd. Flow (perm) 1743 3579 1334 1710 3578 0 1389 1578 0 0 1648 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 178 304 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 3 1343 400 288 1796 229 0 1 0
Future Volume (vph) 3 1343 400 288 1796 229 0 1 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.6 66.8 66.8 27.9 97.4 29.3 29.3 29.3
Actuated g/C Ratio 0.05 0.48 0.48 0.20 0.70 0.21 0.21 0.21
v/c Ratio 0.04 0.79 0.55 0.83 0.72 0.79 0.28 0.01
Control Delay 57.0 28.9 15.7 77.1 13.7 70.7 1.2 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 57.0 29.2 15.7 77.1 14.0 70.7 1.2 0.0
LOS E C B E B E A A
Approach Delay 26.2 22.7 42.1
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 3 1343 400 288 1798 229 161 5
v/c Ratio 0.04 0.79 0.55 0.83 0.72 0.79 0.28 0.01
Control Delay 57.0 28.9 15.7 77.1 13.7 70.7 1.2 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 57.0 29.2 15.7 77.1 14.0 70.7 1.2 0.0
Queue Length 50th (m) 0.8 87.3 29.5 89.0 95.3 63.8 0.0 0.0
Queue Length 95th (m) m1.2m#169.0 m38.5 m99.2 m112.2 88.1 0.0 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 82 1708 729 368 2490 386 658 543
Starvation Cap Reductn 0 73 0 0 231 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.82 0.55 0.78 0.80 0.59 0.24 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1343 400 288 1796 2 229 0 161 1 0 4
Future Volume (vph) 3 1343 400 288 1796 2 229 0 161 1 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.84 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1750 3579 1334 1750 3578 1750 1578 1696
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.96
Satd. Flow (perm) 1750 3579 1334 1750 3578 1390 1578 1648
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 1343 400 288 1796 2 229 0 161 1 0 4
RTOR Reduction (vph) 0 0 93 0 0 0 0 127 0 0 4 0
Lane Group Flow (vph) 3 1343 307 288 1798 0 229 34 0 0 1 0
Confl. Peds. (#/hr) 13 38 38 13 2 2
Heavy Vehicles (%) 2% 2% 0% 2% 2% 0% 2% 0% 2% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.1 65.8 65.8 26.9 91.6 28.3 28.3 28.3
Effective Green, g (s) 2.1 66.8 66.8 27.9 92.6 29.3 29.3 29.3
Actuated g/C Ratio 0.02 0.48 0.48 0.20 0.66 0.21 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 1707 636 348 2366 290 330 344
v/s Ratio Prot 0.00 0.38 c0.16 c0.50 0.02
v/s Ratio Perm 0.23 c0.16 0.00
v/c Ratio 0.12 0.79 0.48 0.83 0.76 0.79 0.10 0.00
Uniform Delay, d1 68.0 30.6 24.9 53.7 16.1 52.4 44.7 43.8
Progression Factor 0.88 0.81 0.91 1.26 0.82 1.00 1.00 1.00
Incremental Delay, d2 1.0 2.0 1.4 7.5 1.1 13.3 0.1 0.0
Delay (s) 61.1 26.9 23.9 75.2 14.4 65.7 44.9 43.8
Level of Service E C C E B E D D
Approach Delay (s) 26.3 22.8 57.1 43.8
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 0.99
Frt 0.850 0.994 0.850 0.900
Flt Protected 0.950 0.950 0.960 0.993
Satd. Flow (prot) 1684 3579 1597 1785 3585 0 0 1844 1597 0 1695 0
Flt Permitted 0.950 0.950 0.544 0.929
Satd. Flow (perm) 1678 3579 1597 1785 3585 0 0 1042 1557 0 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 4 149 101
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other

Timings Scenario 6 Future Total Conditions
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 64 1237 193 128 1756 184 39 203 27 23
Future Volume (vph) 64 1237 193 128 1756 184 39 203 27 23
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 10.4 71.2 71.2 15.1 75.9 37.8 37.8 37.8
Actuated g/C Ratio 0.07 0.51 0.51 0.11 0.54 0.27 0.27 0.27
v/c Ratio 0.52 0.68 0.22 0.67 0.94 0.79 0.38 0.39
Control Delay 83.3 14.2 2.4 64.1 38.1 66.6 12.8 19.7
Queue Delay 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0
Total Delay 83.3 14.4 2.4 64.1 38.7 66.6 12.8 19.7
LOS F B A E D E B B
Approach Delay 15.8 40.3 41.0 19.7
Approach LOS B D D B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 64 1237 193 128 1827 223 203 193
v/c Ratio 0.52 0.68 0.22 0.67 0.94 0.79 0.38 0.39
Control Delay 83.3 14.2 2.4 64.1 38.1 66.6 12.8 19.7
Queue Delay 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0
Total Delay 83.3 14.4 2.4 64.1 38.7 66.6 12.8 19.7
Queue Length 50th (m) 19.7 37.6 2.4 37.0 237.6 60.2 11.9 20.8
Queue Length 95th (m) m#30.9 54.2 m6.5 m39.4m#318.4 84.6 30.3 38.9
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 124 1819 888 204 1944 364 641 540
Starvation Cap Reductn 0 85 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 17 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.71 0.22 0.63 0.95 0.61 0.32 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 64 1237 193 128 1756 71 184 39 203 27 23 143
Future Volume (vph) 64 1237 193 128 1756 71 184 39 203 27 23 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1684 3579 1597 1785 3586 1839 1557 1693
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.54 1.00 0.93
Satd. Flow (perm) 1684 3579 1597 1785 3586 1041 1557 1583
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 64 1237 193 128 1756 71 184 39 203 27 23 143
RTOR Reduction (vph) 0 0 77 0 2 0 0 0 109 0 74 0
Lane Group Flow (vph) 64 1237 116 128 1825 0 0 223 94 0 119 0
Confl. Peds. (#/hr) 11 11 5 12 12 5
Heavy Vehicles (%) 6% 2% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 9.4 70.1 70.1 14.1 74.8 36.8 36.8 36.8
Effective Green, g (s) 10.4 71.1 71.1 15.1 75.8 37.8 37.8 37.8
Actuated g/C Ratio 0.07 0.51 0.51 0.11 0.54 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1817 811 192 1941 281 420 427
v/s Ratio Prot 0.04 0.35 c0.07 c0.51
v/s Ratio Perm 0.07 c0.21 0.06 0.08
v/c Ratio 0.51 0.68 0.14 0.67 0.94 0.79 0.22 0.28
Uniform Delay, d1 62.4 25.9 18.3 60.0 30.0 47.5 39.7 40.3
Progression Factor 1.21 0.45 0.34 0.98 1.12 1.00 1.00 1.00
Incremental Delay, d2 2.4 1.4 0.2 2.7 3.9 14.2 0.3 0.4
Delay (s) 77.7 13.2 6.5 61.3 37.3 61.7 40.0 40.7
Level of Service E B A E D E D D
Approach Delay (s) 15.1 38.9 51.4 40.7
Approach LOS B D D D

Intersection Summary
HCM 2000 Control Delay 31.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.917
Flt Protected 0.981 0.968
Satd. Flow (prot) 1657 0 1842 0 0 1783
Flt Permitted 0.981 0.968
Satd. Flow (perm) 1657 0 1842 0 0 1783
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
101: East Avenue & Street L Afternoon Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 34 54 20 0 122 60
Future Volume (vph) 34 54 20 0 122 60
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 34 54 20 0 122 60

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 88 20 182
Volume Left (vph) 34 0 122
Volume Right (vph) 54 0 0
Hadj (s) -0.26 0.03 0.17
Departure Headway (s) 4.1 4.3 4.3
Degree Utilization, x 0.10 0.02 0.22
Capacity (veh/h) 836 801 822
Control Delay (s) 7.6 7.4 8.5
Approach Delay (s) 7.6 7.4 8.5
Approach LOS A A A

Intersection Summary
Delay 8.1
Level of Service A
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.884 0.980 0.987
Flt Protected 0.950 0.993 0.991
Satd. Flow (prot) 0 1750 0 0 1617 0 0 1805 0 0 1802 0
Flt Permitted 0.950 0.993 0.991
Satd. Flow (perm) 0 1750 0 0 1617 0 0 1805 0 0 1802 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
102: Lakefront Promanade & Street L Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 18 0 0 31 0 187 0 379 66 117 497 66
Future Volume (vph) 18 0 0 31 0 187 0 379 66 117 497 66
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 18 0 0 31 0 187 0 379 66 117 497 66

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 18 218 445 680
Volume Left (vph) 18 31 0 117
Volume Right (vph) 0 187 66 66
Hadj (s) 0.23 -0.45 -0.05 0.01
Departure Headway (s) 7.7 6.2 5.6 5.4
Degree Utilization, x 0.04 0.38 0.69 1.02
Capacity (veh/h) 405 547 627 658
Control Delay (s) 11.0 13.0 20.2 64.3
Approach Delay (s) 11.0 13.0 20.2 64.3
Approach LOS B B C F

Intersection Summary
Delay 41.0
Level of Service E
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.944 0.972 0.981
Flt Protected 0.976 0.989 0.985 0.993
Satd. Flow (prot) 0 1737 0 0 1720 0 0 1764 0 0 1794 0
Flt Permitted 0.976 0.989 0.985 0.993
Satd. Flow (perm) 0 1737 0 0 1720 0 0 1764 0 0 1794 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 65 35 34 30 51 57 101 171 70 87 460 88
Future Volume (vph) 65 35 34 30 51 57 101 171 70 87 460 88
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 65 35 34 30 51 57 101 171 70 87 460 88

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 134 138 342 635
Volume Left (vph) 65 30 101 87
Volume Right (vph) 34 57 70 88
Hadj (s) -0.02 -0.17 -0.03 -0.02
Departure Headway (s) 7.0 6.8 5.9 5.5
Degree Utilization, x 0.26 0.26 0.56 0.96
Capacity (veh/h) 486 494 587 647
Control Delay (s) 12.4 12.2 16.2 49.7
Approach Delay (s) 12.4 12.2 16.2 49.7
Approach LOS B B C E

Intersection Summary
Delay 32.4
Level of Service D
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.974 0.984
Flt Protected 0.961 0.988
Satd. Flow (prot) 1724 0 0 1820 1813 0
Flt Permitted 0.961 0.988
Satd. Flow (perm) 1724 0 0 1820 1813 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 132 31 82 258 605 81
Future Volume (vph) 132 31 82 258 605 81
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 132 31 82 258 605 81

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 163 340 686
Volume Left (vph) 132 82 0
Volume Right (vph) 31 0 81
Hadj (s) 0.08 0.08 -0.04
Departure Headway (s) 6.5 5.4 4.9
Degree Utilization, x 0.29 0.51 0.94
Capacity (veh/h) 536 648 717
Control Delay (s) 12.1 14.1 41.6
Approach Delay (s) 12.1 14.1 41.6
Approach LOS B B E

Intersection Summary
Delay 29.7
Level of Service D
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.974
Satd. Flow (prot) 1593 0 1842 0 0 1794
Flt Permitted 0.974
Satd. Flow (perm) 1593 0 1842 0 0 1794
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 15 4 0 51 43
Future Volume (vph) 0 15 4 0 51 43
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 15 4 0 51 43

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 15 4 94
Volume Left (vph) 0 0 51
Volume Right (vph) 15 0 0
Hadj (s) -0.57 0.03 0.14
Departure Headway (s) 3.5 4.1 4.1
Degree Utilization, x 0.01 0.00 0.11
Capacity (veh/h) 982 869 876
Control Delay (s) 6.6 7.1 7.6
Approach Delay (s) 6.6 7.1 7.6
Approach LOS A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.905 0.886 0.971 0.997
Flt Protected 0.986 0.992 0.994
Satd. Flow (prot) 0 1644 0 0 1619 0 1842 1789 0 0 1826 0
Flt Permitted 0.986 0.992 0.994
Satd. Flow (perm) 0 1644 0 0 1619 0 1842 1789 0 0 1826 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 5 0 12 31 0 168 0 271 66 61 458 10
Future Volume (vph) 5 0 12 31 0 168 0 271 66 61 458 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 5 0 12 31 0 168 0 271 66 61 458 10

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 17 199 0 337 529
Volume Left (vph) 5 31 0 0 61
Volume Right (vph) 12 168 0 66 10
Hadj (s) -0.33 -0.44 0.00 -0.10 0.05
Departure Headway (s) 6.4 5.7 5.8 5.7 5.2
Degree Utilization, x 0.03 0.32 0.00 0.53 0.77
Capacity (veh/h) 479 566 609 611 674
Control Delay (s) 9.6 11.4 7.6 13.7 23.4
Approach Delay (s) 9.6 11.4 13.7 23.4
Approach LOS A B B C

Intersection Summary
Delay 17.9
Level of Service C
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.960 0.955 0.978 0.984
Flt Protected 0.981 0.988 0.988 0.995
Satd. Flow (prot) 0 1735 0 0 1738 0 0 1780 0 0 1804 0
Flt Permitted 0.981 0.988 0.988 0.995
Satd. Flow (perm) 0 1735 0 0 1738 0 0 1780 0 0 1804 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
107: Ogden Ave & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 45 35 34 30 51 41 101 256 70 53 407 63
Future Volume (vph) 45 35 34 30 51 41 101 256 70 53 407 63
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 45 35 34 30 51 41 101 256 70 53 407 63

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 114 122 427 523
Volume Left (vph) 45 30 101 53
Volume Right (vph) 34 41 70 63
Hadj (s) -0.07 -0.12 -0.02 -0.02
Departure Headway (s) 6.7 6.6 5.5 5.4
Degree Utilization, x 0.21 0.22 0.66 0.78
Capacity (veh/h) 462 476 625 644
Control Delay (s) 11.5 11.6 18.4 25.0
Approach Delay (s) 11.5 11.6 18.4 25.0
Approach LOS B B C D

Intersection Summary
Delay 20.0
Level of Service C
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.972 0.989
Flt Protected 0.962 0.987
Satd. Flow (prot) 1722 0 0 1818 1822 0
Flt Permitted 0.962 0.987
Satd. Flow (perm) 1722 0 0 1818 1822 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 6 Future Total Conditions
108: Hydro Rd & Rangeview Rd Afternoon Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 116 31 82 224 586 51
Future Volume (vph) 116 31 82 224 586 51
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 116 31 82 224 586 51

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 147 306 637
Volume Left (vph) 116 82 0
Volume Right (vph) 31 0 51
Hadj (s) 0.07 0.09 -0.01
Departure Headway (s) 6.2 5.3 4.8
Degree Utilization, x 0.25 0.45 0.85
Capacity (veh/h) 544 657 741
Control Delay (s) 11.3 12.5 28.5
Approach Delay (s) 11.3 12.5 28.5
Approach LOS B B D

Intersection Summary
Delay 21.7
Level of Service C
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.93 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.986 0.850 0.890
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 1566 1750 3294 0 1750 1883 1566 1750 1653 0
Flt Permitted 0.950 0.950 0.644 0.715
Satd. Flow (perm) 1740 3444 1463 1742 3294 0 1180 1883 1532 1305 1653 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 10 148 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 153 1688 129 25 1624 200 64 300 83 28
Future Volume (vph) 153 1688 129 25 1624 200 64 300 83 28
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 45.0 45.0 9.0 45.0
Total Split (s) 19.0 75.0 75.0 11.0 67.0 9.0 45.0 45.0 9.0 45.0
Total Split (%) 13.6% 53.6% 53.6% 7.9% 47.9% 6.4% 32.1% 32.1% 6.4% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 18.8 89.5 89.5 8.5 74.5 30.7 21.7 21.7 30.7 21.7
Actuated g/C Ratio 0.13 0.64 0.64 0.06 0.53 0.22 0.16 0.16 0.22 0.16
v/c Ratio 0.65 0.77 0.13 0.24 1.02 0.71 0.22 0.83 0.27 0.33
Control Delay 71.0 20.9 7.4 77.6 48.5 60.7 50.3 46.6 42.5 18.3
Queue Delay 0.0 3.8 0.0 0.0 31.3 0.0 0.0 0.1 0.0 0.0
Total Delay 71.0 24.7 7.4 77.6 79.8 60.7 50.3 46.8 42.5 18.3
LOS E C A E E E D D D B
Approach Delay 27.2 79.8 52.1 28.9
Approach LOS C E D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 51.4 Intersection LOS: D
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 153 1688 129 25 1793 200 64 300 83 106
v/c Ratio 0.65 0.77 0.13 0.24 1.02 0.71 0.22 0.83 0.27 0.33
Control Delay 71.0 20.9 7.4 77.6 48.5 60.7 50.3 46.6 42.5 18.3
Queue Delay 0.0 3.8 0.0 0.0 31.3 0.0 0.0 0.1 0.0 0.0
Total Delay 71.0 24.7 7.4 77.6 79.8 60.7 50.3 46.8 42.5 18.3
Queue Length 50th (m) 46.9 102.5 4.9 7.5 ~151.0 50.3 16.5 44.7 19.4 7.1
Queue Length 95th (m) m60.6 #297.6 m9.9 m10.9 #378.3 67.7 28.3 73.9 30.8 22.6
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 235 2202 974 106 1757 283 524 533 305 516
Starvation Cap Reductn 0 20 0 0 1 0 0 0 0 0
Spillback Cap Reductn 0 421 0 0 253 0 0 17 0 5
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.95 0.13 0.24 1.19 0.71 0.12 0.58 0.27 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 153 1688 129 25 1624 169 200 64 300 83 28 78
Future Volume (vph) 153 1688 129 25 1624 169 200 64 300 83 28 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1463 1750 3294 1744 1883 1532 1739 1653
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.64 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1750 3444 1463 1750 3294 1182 1883 1532 1309 1653
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 153 1688 129 25 1624 169 200 64 300 83 28 78
RTOR Reduction (vph) 0 0 41 0 5 0 0 0 125 0 66 0
Lane Group Flow (vph) 153 1688 88 25 1788 0 200 64 175 83 40 0
Confl. Peds. (#/hr) 18 12 12 18 6 9 9 6
Heavy Vehicles (%) 2% 6% 2% 2% 9% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 17.8 86.1 86.1 5.2 73.5 25.7 20.7 20.7 25.7 20.7
Effective Green, g (s) 18.8 87.1 87.1 6.2 74.5 27.7 21.7 21.7 27.7 21.7
Actuated g/C Ratio 0.13 0.62 0.62 0.04 0.53 0.20 0.15 0.15 0.20 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 2142 910 77 1752 257 291 237 277 256
v/s Ratio Prot c0.09 c0.49 0.01 c0.54 c0.03 0.03 0.01 0.02
v/s Ratio Perm 0.06 c0.12 0.11 0.05
v/c Ratio 0.65 0.79 0.10 0.32 1.02 0.78 0.22 0.74 0.30 0.16
Uniform Delay, d1 57.5 19.6 10.6 64.9 32.8 52.6 51.7 56.4 47.3 51.2
Progression Factor 1.09 0.90 1.78 1.19 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 1.9 0.1 1.7 23.5 13.8 0.4 11.4 0.6 0.3
Delay (s) 66.6 19.4 19.1 79.0 46.6 66.4 52.1 67.8 47.9 51.5
Level of Service E B B E D E D E D D
Approach Delay (s) 23.1 47.0 65.5 49.9
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 0.91 0.99 0.97
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.968 0.953
Satd. Flow (prot) 1653 3476 0 1785 3476 1536 0 1776 0 0 1813 1465
Flt Permitted 0.950 0.950 0.863 0.729
Satd. Flow (perm) 1620 3476 0 1778 3476 1400 0 1572 0 0 1387 1427
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 6

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 614 1416 2 913 199 2 0 155 3 546
Future Volume (vph) 614 1416 2 913 199 2 0 155 3 546
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Detector Phase 7 4 3 8 8 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 12.0 45.0 45.0 12.0
Total Split (s) 55.0 84.0 11.0 40.0 40.0 45.0 45.0 45.0 45.0 55.0
Total Split (%) 39.3% 60.0% 7.9% 28.6% 28.6% 32.1% 32.1% 32.1% 32.1% 39.3%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 62.5 104.2 6.8 39.2 39.2 22.3 22.3 85.8
Actuated g/C Ratio 0.45 0.74 0.05 0.28 0.28 0.16 0.16 0.61
v/c Ratio 0.83 0.55 0.02 0.94 0.41 0.01 0.71 0.61
Control Delay 35.6 23.0 64.0 66.8 19.3 0.0 72.8 16.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.6 23.0 64.0 66.8 19.3 0.0 72.8 16.8
LOS D C E E B A E B
Approach Delay 26.8 58.3 29.4
Approach LOS C E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 614 1419 2 913 199 3 158 546
v/c Ratio 0.83 0.55 0.02 0.94 0.41 0.01 0.71 0.61
Control Delay 35.6 23.0 64.0 66.8 19.3 0.0 72.8 16.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.6 23.0 64.0 66.8 19.3 0.0 72.8 16.8
Queue Length 50th (m) 183.1 185.2 0.6 140.6 16.9 0.0 44.3 75.3
Queue Length 95th (m) m206.8 m247.3 3.7 #195.5 42.1 0.0 65.7 102.1
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 738 2587 86 973 481 522 386 900
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.55 0.02 0.94 0.41 0.01 0.41 0.61

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 614 1416 3 2 913 199 2 0 1 155 3 546
Future Volume (vph) 614 1416 3 2 913 199 2 0 1 155 3 546
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1653 3475 1785 3476 1400 1763 1813 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.86 0.73 1.00
Satd. Flow (perm) 1653 3475 1785 3476 1400 1572 1386 1455
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 614 1416 3 2 913 199 2 0 1 155 3 546
RTOR Reduction (vph) 0 0 0 0 0 90 0 3 0 0 0 9
Lane Group Flow (vph) 614 1419 0 2 913 109 0 0 0 0 158 537
Confl. Peds. (#/hr) 18 7 7 18 13 13
Heavy Vehicles (%) 8% 5% 2% 0% 5% 4% 0% 0% 0% 1% 0% 9%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 61.5 98.4 1.3 38.2 38.2 21.3 21.3 82.8
Effective Green, g (s) 62.5 99.4 2.3 39.2 39.2 22.3 22.3 84.8
Actuated g/C Ratio 0.45 0.71 0.02 0.28 0.28 0.16 0.16 0.61
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 737 2467 29 973 392 250 220 881
v/s Ratio Prot c0.37 0.41 0.00 c0.26 0.27
v/s Ratio Perm 0.08 0.00 c0.11 0.10
v/c Ratio 0.83 0.58 0.07 0.94 0.28 0.00 0.72 0.61
Uniform Delay, d1 34.2 10.0 67.8 49.2 39.4 49.5 55.9 17.3
Progression Factor 0.85 2.42 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.5 1.0 17.3 1.8 0.0 10.7 1.2
Delay (s) 33.1 24.6 68.8 66.5 41.1 49.5 66.5 18.5
Level of Service C C E E D D E B
Approach Delay (s) 27.1 62.0 49.5 29.2
Approach LOS C E D C

Intersection Summary
HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 1.00 0.98 0.97
Frt 0.850 0.865 0.850
Flt Protected 0.950 0.950 0.950 0.953
Satd. Flow (prot) 3330 3544 0 1785 3476 1426 0 1662 0 1556 1597 1551
Flt Permitted 0.066 0.230 0.950 0.728
Satd. Flow (perm) 231 3544 0 431 3476 1390 0 1662 0 1556 1220 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 314 117 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 10

Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1088 2 1354 1021 0 641 3 440
Future Volume (vph) 419 1088 2 1354 1021 0 641 3 440
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 6
Detector Phase 7 4 8 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 19.0 86.0 67.0 67.0 43.0 11.0 43.0 54.0 19.0
Total Split (%) 13.6% 61.4% 47.9% 47.9% 30.7% 7.9% 30.7% 38.6% 13.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min None None None None None
Act Effct Green (s) 79.0 79.0 60.0 60.0 108.8 6.2 48.8 48.8 65.0
Actuated g/C Ratio 0.56 0.56 0.43 0.43 0.78 0.04 0.35 0.35 0.46
v/c Ratio 0.95 0.55 0.01 0.91 0.88 0.01 0.59 0.58 0.62
Control Delay 69.1 20.2 29.0 46.2 12.3 0.0 44.4 44.0 28.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.1 20.2 29.0 46.2 12.3 0.0 44.4 44.0 28.3
LOS E C C D B A D D C
Approach Delay 33.8 31.7 37.8
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 33.6 Intersection LOS: C
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 419 1090 2 1354 1021 1 320 324 440
v/c Ratio 0.95 0.55 0.01 0.91 0.88 0.01 0.59 0.58 0.62
Control Delay 69.1 20.2 29.0 46.2 12.3 0.0 44.4 44.0 28.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.1 20.2 29.0 46.2 12.3 0.0 44.4 44.0 28.3
Queue Length 50th (m) 45.6 97.5 0.3 198.1 3.3 0.0 80.1 80.8 85.0
Queue Length 95th (m) #79.0 116.6 m0.5 191.1m#198.1 0.0 130.1 130.9 120.7
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 60.0 70.0 115.0
Base Capacity (vph) 440 2050 190 1539 1162 185 542 556 715
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.53 0.01 0.88 0.88 0.01 0.59 0.58 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 419 1088 2 2 1354 1021 0 0 1 641 3 440
Future Volume (vph) 419 1088 2 2 1354 1021 0 0 1 641 3 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3330 3543 1780 3476 1407 1662 1556 1597 1515
Flt Permitted 0.07 1.00 0.23 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 233 3543 431 3476 1407 1662 1556 1220 1515
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 419 1088 2 2 1354 1021 0 0 1 641 3 440
RTOR Reduction (vph) 0 0 0 0 0 81 0 1 0 0 0 12
Lane Group Flow (vph) 419 1090 0 2 1354 940 0 0 0 320 324 428
Confl. Peds. (#/hr) 10 6 6 10 13 13
Heavy Vehicles (%) 4% 3% 0% 0% 5% 12% 0% 0% 0% 9% 0% 3%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 73.2 73.2 54.2 54.2 102.0 1.0 47.8 54.8 67.8
Effective Green, g (s) 74.2 74.2 55.2 55.2 104.0 2.0 48.8 55.8 69.8
Actuated g/C Ratio 0.53 0.53 0.39 0.39 0.74 0.01 0.35 0.40 0.50
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 1877 169 1370 1045 23 542 617 809
v/s Ratio Prot c0.10 0.31 0.39 c0.31 0.00 0.21 0.18 c0.05
v/s Ratio Perm c0.42 0.00 0.35 0.03 0.23
v/c Ratio 0.97 0.58 0.01 0.99 0.90 0.00 0.59 0.53 0.53
Uniform Delay, d1 44.8 22.3 25.8 42.1 14.0 68.0 37.4 32.0 23.9
Progression Factor 1.00 1.00 1.30 1.08 1.09 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.5 1.3 0.1 15.4 6.1 0.0 1.7 0.8 0.6
Delay (s) 79.3 23.7 33.6 60.9 21.3 68.0 39.1 32.8 24.5
Level of Service E C C E C E D C C
Approach Delay (s) 39.1 43.9 68.0 31.3
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.96 1.00 0.98
Frt 0.996 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3530 0 1785 3444 1413 1785 1633 0 1785 1608 0
Flt Permitted 0.950 0.950 0.754 0.550
Satd. Flow (perm) 1784 3530 0 1784 3444 1358 1412 1633 0 1033 1608 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 78 85 70
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 5 1660 10 2348 8 136 0 5 0
Future Volume (vph) 5 1660 10 2348 8 136 0 5 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.0 106.4 7.4 106.6 106.6 19.8 19.8 19.8 19.8
Actuated g/C Ratio 0.05 0.76 0.05 0.76 0.76 0.14 0.14 0.14 0.14
v/c Ratio 0.06 0.64 0.11 0.90 0.01 0.68 0.44 0.03 0.02
Control Delay 71.0 11.1 51.1 18.1 0.0 73.4 25.0 48.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.0 11.1 51.1 18.1 0.0 73.4 25.0 48.4 0.2
LOS E B D B A E C D A
Approach Delay 11.3 18.2 49.5 24.3
Approach LOS B B D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 5 1706 10 2348 8 136 133 5 5
v/c Ratio 0.06 0.64 0.11 0.90 0.01 0.68 0.44 0.03 0.02
Control Delay 71.0 11.1 51.1 18.1 0.0 73.4 25.0 48.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.0 11.1 51.1 18.1 0.0 73.4 25.0 48.4 0.2
Queue Length 50th (m) 1.3 103.5 2.6 154.4 0.0 38.2 12.6 1.3 0.0
Queue Length 95th (m) m2.8 258.1 m3.6 #435.9 m0.0 58.5 31.5 5.3 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 89 2684 94 2622 1052 363 483 265 465
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.64 0.11 0.90 0.01 0.37 0.28 0.02 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 5 1660 46 10 2348 8 136 0 133 5 0 5
Future Volume (vph) 5 1660 46 10 2348 8 136 0 133 5 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3530 1785 3444 1358 1779 1633 1785 1608
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.55 1.00
Satd. Flow (perm) 1785 3530 1785 3444 1358 1413 1633 1034 1608
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 5 1660 46 10 2348 8 136 0 133 5 0 5
RTOR Reduction (vph) 0 1 0 0 0 2 0 73 0 0 4 0
Lane Group Flow (vph) 5 1705 0 10 2348 6 136 60 0 5 1 0
Confl. Peds. (#/hr) 5 1 1 5 3 3
Heavy Vehicles (%) 0% 3% 0% 0% 6% 13% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 1.4 100.6 1.6 100.8 100.8 18.8 18.8 18.8 18.8
Effective Green, g (s) 2.4 101.6 2.6 101.8 101.8 19.8 19.8 19.8 19.8
Actuated g/C Ratio 0.02 0.73 0.02 0.73 0.73 0.14 0.14 0.14 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 2561 33 2504 987 199 230 146 227
v/s Ratio Prot 0.00 0.48 c0.01 c0.68 0.04 0.00
v/s Ratio Perm 0.00 c0.10 0.00
v/c Ratio 0.17 0.67 0.30 0.94 0.01 0.68 0.26 0.03 0.00
Uniform Delay, d1 67.8 10.2 67.8 16.4 5.2 57.1 53.6 51.9 51.6
Progression Factor 1.11 1.05 0.80 1.06 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.2 2.5 4.5 0.0 9.3 0.6 0.1 0.0
Delay (s) 77.4 11.9 56.5 21.8 5.2 66.4 54.2 51.9 51.6
Level of Service E B E C A E D D D
Approach Delay (s) 12.0 21.9 60.4 51.8
Approach LOS B C E D

Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.95 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3510 1551 1750 3476 3395 1566
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3510 1478 1745 3476 3337 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 32 321
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1640 135 34 1892 503 336
Future Volume (vph) 1640 135 34 1892 503 336
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 33.0 25.0 34.0 12.0
Total Split (s) 73.0 73.0 33.0 73.0 34.0 34.0
Total Split (%) 52.1% 52.1% 23.6% 52.1% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 81.0 81.0 19.7 81.0 25.6 25.6
Actuated g/C Ratio 0.58 0.58 0.14 0.58 0.18 0.18
v/c Ratio 0.81 0.16 0.14 0.94 0.81 0.61
Control Delay 20.9 10.3 55.3 23.9 65.6 11.3
Queue Delay 0.3 0.0 0.0 0.5 0.0 0.1
Total Delay 21.2 10.3 55.3 24.4 65.6 11.3
LOS C B E C E B
Approach Delay 20.3 24.9 43.9
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E



Queues Scenario 7a Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 19

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1640 135 34 1892 503 336
v/c Ratio 0.81 0.16 0.14 0.94 0.81 0.61
Control Delay 20.9 10.3 55.3 23.9 65.6 11.3
Queue Delay 0.3 0.0 0.0 0.5 0.0 0.1
Total Delay 21.2 10.3 55.3 24.4 65.6 11.3
Queue Length 50th (m) 165.4 4.7 10.0 ~324.2 72.5 3.6
Queue Length 95th (m) #289.8 23.4 m10.7m#323.4 92.3 33.1
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 2030 868 350 2010 679 570
Starvation Cap Reductn 0 0 0 16 0 0
Spillback Cap Reductn 66 0 0 0 0 6
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.16 0.10 0.95 0.74 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1640 135 34 1892 503 336
Future Volume (vph) 1640 135 34 1892 503 336
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.95 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1478 1750 3476 3395 1566
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3510 1478 1750 3476 3395 1566
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1640 135 34 1892 503 336
RTOR Reduction (vph) 0 14 0 0 0 262
Lane Group Flow (vph) 1640 121 34 1892 503 74
Confl. Peds. (#/hr) 7 7 11
Heavy Vehicles (%) 4% 3% 2% 5% 2% 2%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 78.8 78.8 17.6 78.8 24.6 24.6
Effective Green, g (s) 79.8 79.8 18.6 79.8 25.6 25.6
Actuated g/C Ratio 0.57 0.57 0.13 0.57 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2000 842 232 1981 620 286
v/s Ratio Prot 0.47 c0.02 c0.54 c0.15
v/s Ratio Perm 0.08 0.05
v/c Ratio 0.82 0.14 0.15 0.96 0.81 0.26
Uniform Delay, d1 24.3 14.1 53.7 28.4 54.9 49.1
Progression Factor 0.64 0.73 1.14 0.57 1.00 1.00
Incremental Delay, d2 3.2 0.3 0.1 5.2 7.9 0.5
Delay (s) 18.7 10.6 61.4 21.4 62.8 49.5
Level of Service B B E C E D
Approach Delay (s) 18.1 22.1 57.5
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 1.00 1.00
Frt 0.850 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1785 3476 1597 1750 3443 0 1750 1601 0 0 1687 0
Flt Permitted 0.950 0.950 0.754 0.892
Satd. Flow (perm) 1772 3476 1516 1746 3443 0 1389 1601 0 0 1529 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 299 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 2 1910 182 54 1536 303 0 2 0
Future Volume (vph) 2 1910 182 54 1536 303 0 2 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.3 80.6 80.6 10.7 91.8 35.0 35.0 35.0
Actuated g/C Ratio 0.04 0.58 0.58 0.08 0.66 0.25 0.25 0.25
v/c Ratio 0.03 0.95 0.20 0.41 0.68 0.87 0.63 0.01
Control Delay 69.5 33.3 6.8 74.3 16.5 74.8 15.6 0.0
Queue Delay 0.0 15.7 0.0 0.0 0.1 0.0 0.1 0.0
Total Delay 69.5 48.9 6.8 74.3 16.6 74.8 15.7 0.0
LOS E D A E B E B A
Approach Delay 45.3 18.6 41.4
Approach LOS D B D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 34.9 Intersection LOS: C
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 2 1910 182 54 1537 303 393 6
v/c Ratio 0.03 0.95 0.20 0.41 0.68 0.87 0.63 0.01
Control Delay 69.5 33.3 6.8 74.3 16.5 74.8 15.6 0.0
Queue Delay 0.0 15.7 0.0 0.0 0.1 0.0 0.1 0.0
Total Delay 69.5 48.9 6.8 74.3 16.6 74.8 15.7 0.0
Queue Length 50th (m) 0.5 ~236.2 7.0 16.7 88.7 82.7 21.4 0.0
Queue Length 95th (m) m0.9 #368.8 m12.6 m22.5 90.0 #126.7 56.7 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 80 2002 926 350 2256 386 661 510
Starvation Cap Reductn 0 33 0 0 69 0 0 0
Spillback Cap Reductn 0 148 0 0 37 0 12 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 1.03 0.20 0.15 0.70 0.78 0.61 0.01

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 1910 182 54 1536 1 303 0 393 2 0 4
Future Volume (vph) 2 1910 182 54 1536 1 303 0 393 2 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1785 3476 1516 1750 3443 1750 1601 1686
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.89
Satd. Flow (perm) 1785 3476 1516 1750 3443 1389 1601 1529
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 2 1910 182 54 1536 1 303 0 393 2 0 4
RTOR Reduction (vph) 0 0 54 0 0 0 0 224 0 0 5 0
Lane Group Flow (vph) 2 1910 128 54 1537 0 303 169 0 0 2 0
Confl. Peds. (#/hr) 16 8 8 16
Heavy Vehicles (%) 0% 5% 0% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 78.5 78.5 8.5 86.0 34.0 34.0 34.0
Effective Green, g (s) 2.0 79.5 79.5 9.5 87.0 35.0 35.0 35.0
Actuated g/C Ratio 0.01 0.57 0.57 0.07 0.62 0.25 0.25 0.25
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 1973 860 118 2139 347 400 382
v/s Ratio Prot 0.00 c0.55 c0.03 c0.45 0.11
v/s Ratio Perm 0.08 c0.22 0.00
v/c Ratio 0.08 0.97 0.15 0.46 0.72 0.87 0.42 0.00
Uniform Delay, d1 68.1 29.0 14.3 62.8 18.1 50.4 44.0 39.4
Progression Factor 1.07 0.78 1.07 1.13 0.92 1.00 1.00 1.00
Incremental Delay, d2 0.9 10.9 0.3 1.8 1.4 20.7 0.7 0.0
Delay (s) 74.1 33.6 15.5 72.5 18.1 71.1 44.7 39.4
Level of Service E C B E B E D D
Approach Delay (s) 32.1 20.0 56.2 39.4
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 31.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 0.99
Frt 0.850 0.997 0.850 0.947
Flt Protected 0.950 0.950 0.960 0.983
Satd. Flow (prot) 1750 3476 1566 1750 3461 0 0 1808 1566 0 1740 0
Flt Permitted 0.950 0.950 0.664 0.733
Satd. Flow (perm) 1732 3476 1566 1750 3461 0 0 1245 1537 0 1295 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 2 132 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 123 1865 306 146 1442 135 28 204 36 26
Future Volume (vph) 123 1865 306 146 1442 135 28 204 36 26
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 11.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 65.0 65.0 20.0 74.0 11.0 55.0 55.0 44.0 44.0
Total Split (%) 7.9% 46.4% 46.4% 14.3% 52.9% 7.9% 39.3% 39.3% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 23.5 80.5 80.5 18.4 75.5 25.1 25.1 25.1
Actuated g/C Ratio 0.17 0.58 0.58 0.13 0.54 0.18 0.18 0.18
v/c Ratio 0.42 0.93 0.32 0.63 0.79 0.73 0.53 0.41
Control Delay 68.5 20.4 4.2 57.6 34.3 72.2 22.9 42.1
Queue Delay 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.5 24.6 4.2 57.6 34.3 72.2 22.9 42.1
LOS E C A E C E C D
Approach Delay 24.3 36.4 44.8 42.1
Approach LOS C D D D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 30.9 Intersection LOS: C
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 123 1865 306 146 1475 163 204 102
v/c Ratio 0.42 0.93 0.32 0.63 0.79 0.73 0.53 0.41
Control Delay 68.5 20.4 4.2 57.6 34.3 72.2 22.9 42.1
Queue Delay 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.5 24.6 4.2 57.6 34.3 72.2 22.9 42.1
Queue Length 50th (m) 37.6 70.1 5.3 42.6 156.5 45.4 18.3 20.4
Queue Length 95th (m) m43.0m#361.6 m8.4 m53.5 m191.7 66.4 41.1 36.1
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 293 1998 966 236 1866 435 623 368
Starvation Cap Reductn 0 96 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.98 0.32 0.62 0.79 0.37 0.33 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 1865 306 146 1442 33 135 28 204 36 26 40
Future Volume (vph) 123 1865 306 146 1442 33 135 28 204 36 26 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1750 3476 1566 1750 3459 1800 1537 1737
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.66 1.00 0.73
Satd. Flow (perm) 1750 3476 1566 1750 3459 1244 1537 1295
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 123 1865 306 146 1442 33 135 28 204 36 26 40
RTOR Reduction (vph) 0 0 66 0 1 0 0 0 108 0 19 0
Lane Group Flow (vph) 123 1865 240 146 1474 0 0 163 96 0 83 0
Confl. Peds. (#/hr) 20 20 6 6 6 6
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 22.5 79.5 79.5 17.4 74.4 24.1 24.1 24.1
Effective Green, g (s) 23.5 80.5 80.5 18.4 75.4 25.1 25.1 25.1
Actuated g/C Ratio 0.17 0.58 0.58 0.13 0.54 0.18 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 293 1998 900 230 1862 223 275 232
v/s Ratio Prot 0.07 c0.54 c0.08 0.43
v/s Ratio Perm 0.15 c0.13 0.06 0.06
v/c Ratio 0.42 0.93 0.27 0.63 0.79 0.73 0.35 0.36
Uniform Delay, d1 52.1 27.3 14.9 57.6 26.0 54.3 50.3 50.4
Progression Factor 1.23 0.47 0.44 0.86 1.19 1.00 1.00 1.00
Incremental Delay, d2 0.4 4.7 0.3 3.8 2.4 11.6 0.8 0.9
Delay (s) 64.5 17.4 6.9 53.4 33.2 65.9 51.1 51.3
Level of Service E B A D C E D D
Approach Delay (s) 18.5 35.0 57.6 51.3
Approach LOS B D E D

Intersection Summary
HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.871
Flt Protected 0.998 0.974
Satd. Flow (prot) 1601 0 1842 0 0 1794
Flt Permitted 0.998 0.974
Satd. Flow (perm) 1601 0 1842 0 0 1794
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 8 174 95 0 30 26
Future Volume (vph) 8 174 95 0 30 26
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 8 174 95 0 30 26

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 182 95 56
Volume Left (vph) 8 0 30
Volume Right (vph) 174 0 0
Hadj (s) -0.53 0.03 0.14
Departure Headway (s) 3.7 4.4 4.5
Degree Utilization, x 0.19 0.11 0.07
Capacity (veh/h) 932 786 753
Control Delay (s) 7.6 7.9 7.8
Approach Delay (s) 7.6 7.9 7.8
Approach LOS A A A

Intersection Summary
Delay 7.7
Level of Service A
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.874 0.976 0.981
Flt Protected 0.950 0.999 0.999 0.987
Satd. Flow (prot) 0 1750 0 0 1608 0 0 1796 0 0 1784 0
Flt Permitted 0.950 0.999 0.999 0.987
Satd. Flow (perm) 0 1750 0 0 1608 0 0 1796 0 0 1784 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 50 0 0 9 11 284 11 505 111 43 101 24
Future Volume (vph) 50 0 0 9 11 284 11 505 111 43 101 24
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 50 0 0 9 11 284 11 505 111 43 101 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 50 304 627 168
Volume Left (vph) 50 9 11 43
Volume Right (vph) 0 284 111 24
Hadj (s) 0.23 -0.52 -0.07 0.00
Departure Headway (s) 7.0 5.7 5.2 6.0
Degree Utilization, x 0.10 0.48 0.91 0.28
Capacity (veh/h) 469 605 674 567
Control Delay (s) 10.8 13.7 38.5 11.3
Approach Delay (s) 10.8 13.7 38.5 11.3
Approach LOS B B E B

Intersection Summary
Delay 26.7
Level of Service D
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.916 0.971 0.989
Flt Protected 0.967 0.997 0.988 0.992
Satd. Flow (prot) 0 1772 0 0 1682 0 0 1767 0 0 1807 0
Flt Permitted 0.967 0.997 0.988 0.992
Satd. Flow (perm) 0 1772 0 0 1682 0 0 1767 0 0 1807 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
103: Ogden Ave & Street L Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 141 60 8 10 64 120 140 303 120 31 135 15
Future Volume (vph) 141 60 8 10 64 120 140 303 120 31 135 15
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 141 60 8 10 64 120 140 303 120 31 135 15

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 209 194 563 181
Volume Left (vph) 141 10 140 31
Volume Right (vph) 8 120 120 15
Hadj (s) 0.15 -0.33 -0.04 0.02
Departure Headway (s) 6.7 6.3 5.6 6.3
Degree Utilization, x 0.39 0.34 0.87 0.32
Capacity (veh/h) 499 526 625 525
Control Delay (s) 13.9 12.5 34.7 12.3
Approach Delay (s) 13.9 12.5 34.7 12.3
Approach LOS B B D B

Intersection Summary
Delay 23.6
Level of Service C
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
104: Hydro Rd & Street L Morning Peak Hour
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.989
Flt Protected 0.954 0.990
Satd. Flow (prot) 1749 0 0 1824 1822 0
Flt Permitted 0.954 0.990
Satd. Flow (perm) 1749 0 0 1824 1822 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
104: Hydro Rd & Street L Morning Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 249 9 115 447 215 20
Future Volume (vph) 249 9 115 447 215 20
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 249 9 115 447 215 20

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 258 562 235
Volume Left (vph) 249 115 0
Volume Right (vph) 9 0 20
Hadj (s) 0.21 0.07 -0.02
Departure Headway (s) 6.2 5.2 5.6
Degree Utilization, x 0.44 0.81 0.36
Capacity (veh/h) 540 678 609
Control Delay (s) 14.0 26.7 11.7
Approach Delay (s) 14.0 26.7 11.7
Approach LOS B D B

Intersection Summary
Delay 20.3
Level of Service C
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
105: East Avenue & Rangeview Rd Morning Peak Hour
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.967
Satd. Flow (prot) 1593 0 1842 0 0 1781
Flt Permitted 0.967
Satd. Flow (perm) 1593 0 1842 0 0 1781
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
105: East Avenue & Rangeview Rd Morning Peak Hour
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Morning Peak Hour Page 38

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 83 12 0 23 11
Future Volume (vph) 0 83 12 0 23 11
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 83 12 0 23 11

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 83 12 34
Volume Left (vph) 0 0 23
Volume Right (vph) 83 0 0
Hadj (s) -0.57 0.03 0.17
Departure Headway (s) 3.4 4.1 4.2
Degree Utilization, x 0.08 0.01 0.04
Capacity (veh/h) 1028 843 829
Control Delay (s) 6.7 7.2 7.4
Approach Delay (s) 6.7 7.2 7.4
Approach LOS A A A

Intersection Summary
Delay 7.0
Level of Service A
Intersection Capacity Utilization 20.3% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Morning Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 39

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.935 0.876 0.966 0.994
Flt Protected 0.975 0.998 0.950 0.991
Satd. Flow (prot) 0 1679 0 0 1610 0 1750 1779 0 0 1815 0
Flt Permitted 0.975 0.998 0.950 0.991
Satd. Flow (perm) 0 1679 0 0 1610 0 1750 1779 0 0 1815 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 15 0 14 9 11 231 23 381 111 21 84 5
Future Volume (vph) 15 0 14 9 11 231 23 381 111 21 84 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 15 0 14 9 11 231 23 381 111 21 84 5

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 29 251 23 492 110
Volume Left (vph) 15 9 23 0 21
Volume Right (vph) 14 231 0 111 5
Hadj (s) -0.15 -0.51 0.53 -0.12 0.04
Departure Headway (s) 5.8 5.1 5.9 5.3 5.5
Degree Utilization, x 0.05 0.35 0.04 0.72 0.17
Capacity (veh/h) 527 652 589 662 601
Control Delay (s) 9.1 10.8 8.0 19.5 9.7
Approach Delay (s) 9.1 10.8 19.0 9.7
Approach LOS A B C A

Intersection Summary
Delay 15.3
Level of Service C
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
107: Ogden Ave & Rangeview Rd Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.993 0.931 0.975 0.989
Flt Protected 0.972 0.996 0.989 0.994
Satd. Flow (prot) 0 1778 0 0 1708 0 0 1776 0 0 1811 0
Flt Permitted 0.972 0.996 0.989 0.994
Satd. Flow (perm) 0 1778 0 0 1708 0 0 1776 0 0 1811 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
107: Ogden Ave & Rangeview Rd Morning Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 89 60 8 11 64 78 140 397 120 18 123 13
Future Volume (vph) 89 60 8 11 64 78 140 397 120 18 123 13
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 89 60 8 11 64 78 140 397 120 18 123 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 157 153 657 154
Volume Left (vph) 89 11 140 18
Volume Right (vph) 8 78 120 13
Hadj (s) 0.12 -0.26 -0.03 0.01
Departure Headway (s) 6.6 6.2 5.2 6.0
Degree Utilization, x 0.29 0.26 0.94 0.26
Capacity (veh/h) 520 547 688 571
Control Delay (s) 12.2 11.5 43.6 11.0
Approach Delay (s) 12.2 11.5 43.6 11.0
Approach LOS B B E B

Intersection Summary
Delay 30.3
Level of Service D
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
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108: Hydro Rd & Rangeview Rd Morning Peak Hour
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.994 0.992
Flt Protected 0.954 0.988
Satd. Flow (prot) 1747 0 0 1820 1827 0
Flt Permitted 0.954 0.988
Satd. Flow (perm) 1747 0 0 1820 1827 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
108: Hydro Rd & Rangeview Rd Morning Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 207 9 115 355 210 14
Future Volume (vph) 207 9 115 355 210 14
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 207 9 115 355 210 14

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 216 470 224
Volume Left (vph) 207 115 0
Volume Right (vph) 9 0 14
Hadj (s) 0.20 0.08 0.00
Departure Headway (s) 5.8 5.0 5.2
Degree Utilization, x 0.35 0.65 0.32
Capacity (veh/h) 567 698 654
Control Delay (s) 12.0 16.8 10.7
Approach Delay (s) 12.0 16.8 10.7
Approach LOS B C B

Intersection Summary
Delay 14.1
Level of Service B
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.89 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.989 0.850 0.913
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3579 1597 1785 3540 0 1785 1921 1597 1668 1734 0
Flt Permitted 0.950 0.950 0.345 0.709
Satd. Flow (perm) 1777 3579 1419 1766 3540 0 645 1921 1557 1230 1734 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 8 148 49
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 68 1548 340 281 1703 123 73 128 153 79
Future Volume (vph) 68 1548 340 281 1703 123 73 128 153 79
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 45.0 45.0 9.0 45.0
Total Split (s) 11.0 61.0 61.0 25.0 75.0 9.0 45.0 45.0 9.0 45.0
Total Split (%) 7.9% 43.6% 43.6% 17.9% 53.6% 6.4% 32.1% 32.1% 6.4% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 13.0 63.2 63.2 33.9 84.1 26.9 17.9 17.9 26.9 17.9
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.19 0.13 0.13 0.19 0.13
v/c Ratio 0.41 0.96 0.47 0.65 0.86 0.72 0.30 0.39 0.60 0.71
Control Delay 48.9 43.0 20.6 63.4 21.5 70.1 56.6 8.4 58.7 57.2
Queue Delay 0.0 5.8 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Total Delay 48.9 48.8 20.6 63.4 22.4 70.1 56.6 8.4 58.7 57.2
LOS D D C E C E E A E E
Approach Delay 43.9 27.8 42.7 57.8
Approach LOS D C D E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 37.6 Intersection LOS: D
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Queues Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 68 1548 340 281 1836 123 73 128 153 188
v/c Ratio 0.41 0.96 0.47 0.65 0.86 0.72 0.30 0.39 0.60 0.71
Control Delay 48.9 43.0 20.6 63.4 21.5 70.1 56.6 8.4 58.7 57.2
Queue Delay 0.0 5.8 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Total Delay 48.9 48.8 20.6 63.4 22.4 70.1 56.6 8.4 58.7 57.2
Queue Length 50th (m) 20.9 127.3 37.6 76.4 188.6 30.6 19.6 0.0 39.0 39.5
Queue Length 95th (m) m22.5m#265.8 m39.0 m113.6 #261.6 46.8 33.7 13.0 57.4 63.1
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 165 1615 726 432 2130 172 535 540 255 518
Starvation Cap Reductn 0 0 0 0 100 0 0 0 0 0
Spillback Cap Reductn 0 61 0 0 8 0 0 2 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 1.00 0.47 0.65 0.90 0.72 0.14 0.24 0.60 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 1548 340 281 1703 133 123 73 128 153 79 109
Future Volume (vph) 68 1548 340 281 1703 133 123 73 128 153 79 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.89 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1419 1785 3540 1782 1921 1557 1654 1734
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.34 1.00 1.00 0.71 1.00
Satd. Flow (perm) 1785 3579 1419 1785 3540 647 1921 1557 1235 1734
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 68 1548 340 281 1703 133 123 73 128 153 79 109
RTOR Reduction (vph) 0 0 86 0 3 0 0 0 112 0 43 0
Lane Group Flow (vph) 68 1548 254 281 1833 0 123 73 16 153 145 0
Confl. Peds. (#/hr) 14 24 24 14 7 12 12 7
Heavy Vehicles (%) 0% 2% 0% 0% 1% 7% 0% 0% 0% 7% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 12.0 62.2 62.2 32.9 83.1 21.9 16.9 16.9 21.9 16.9
Effective Green, g (s) 13.0 63.2 63.2 33.9 84.1 23.9 17.9 17.9 23.9 17.9
Actuated g/C Ratio 0.09 0.45 0.45 0.24 0.60 0.17 0.13 0.13 0.17 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 1615 640 432 2126 159 245 199 228 221
v/s Ratio Prot 0.04 c0.43 c0.16 c0.52 c0.03 0.04 0.03 0.08
v/s Ratio Perm 0.18 c0.10 0.01 0.09
v/c Ratio 0.41 0.96 0.40 0.65 0.86 0.77 0.30 0.08 0.67 0.66
Uniform Delay, d1 59.9 37.1 25.7 47.7 23.1 54.5 55.4 53.8 53.5 58.1
Progression Factor 0.78 0.98 1.35 1.20 0.73 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 6.4 0.6 2.2 3.2 20.5 0.7 0.2 7.5 6.9
Delay (s) 47.2 42.8 35.2 59.7 20.0 75.0 56.0 54.0 61.0 65.0
Level of Service D D D E C E E D E E
Approach Delay (s) 41.6 25.3 62.4 63.2
Approach LOS D C E E

Intersection Summary
HCM 2000 Control Delay 37.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 7a Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.87 0.99 1.00 0.97
Frt 0.850 0.910 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1750 3544 0 1785 3579 1566 0 1732 0 0 1813 1581
Flt Permitted 0.950 0.950 0.727
Satd. Flow (perm) 1704 3544 0 1763 3579 1355 0 1732 0 0 1380 1526
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 2 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 411 1108 1 1080 242 1 248 2 965
Future Volume (vph) 411 1108 1 1080 242 1 248 2 965
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 6 6
Detector Phase 7 4 3 8 8 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 50.0 95.8 6.5 43.0 43.0 31.0 31.0 82.0
Actuated g/C Ratio 0.36 0.68 0.05 0.31 0.31 0.22 0.22 0.59
v/c Ratio 0.66 0.46 0.01 0.98 0.48 0.01 0.82 1.05
Control Delay 34.1 28.4 64.0 71.2 22.0 28.7 72.2 69.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 28.4 64.0 71.2 22.0 28.7 72.2 69.5
LOS C C E E C C E E
Approach Delay 30.0 62.2 28.7 70.0
Approach LOS C E C E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 52.5 Intersection LOS: D
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 411 1108 1 1080 242 3 250 965
v/c Ratio 0.66 0.46 0.01 0.98 0.48 0.01 0.82 1.05
Control Delay 34.1 28.4 64.0 71.2 22.0 28.7 72.2 69.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 28.4 64.0 71.2 22.0 28.7 72.2 69.5
Queue Length 50th (m) 118.2 170.2 0.3 164.6 26.8 0.2 69.5 ~285.7
Queue Length 95th (m) 161.2 198.6 2.3 #213.0 54.2 2.8 96.8 #387.1
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 624 2424 82 1099 502 483 384 922
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.46 0.01 0.98 0.48 0.01 0.65 1.05

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

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 411 1108 0 1 1080 242 0 1 2 248 2 965
Future Volume (vph) 411 1108 0 1 1080 242 0 1 2 248 2 965
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.87 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3544 1785 3579 1355 1731 1808 1560
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1750 3544 1785 3579 1355 1731 1379 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 411 1108 0 1 1080 242 0 1 2 248 2 965
RTOR Reduction (vph) 0 0 0 0 0 87 0 2 0 0 0 10
Lane Group Flow (vph) 411 1108 0 1 1080 155 0 1 0 0 250 955
Confl. Peds. (#/hr) 30 15 15 30 21 2 2 21
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 0% 0% 0% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 49.0 90.0 1.0 42.0 42.0 30.0 30.0 79.0
Effective Green, g (s) 50.0 91.0 2.0 43.0 43.0 31.0 31.0 81.0
Actuated g/C Ratio 0.36 0.65 0.01 0.31 0.31 0.22 0.22 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 625 2303 25 1099 416 383 305 902
v/s Ratio Prot 0.23 0.31 0.00 c0.30 0.00 c0.38
v/s Ratio Perm 0.11 0.18 0.23
v/c Ratio 0.66 0.48 0.04 0.98 0.37 0.00 0.82 1.06
Uniform Delay, d1 37.8 12.5 68.1 48.1 38.0 42.5 51.8 29.5
Progression Factor 0.75 2.40 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.5 0.7 23.3 2.6 0.0 15.7 46.9
Delay (s) 30.1 30.5 68.7 71.4 40.5 42.5 67.5 76.4
Level of Service C C E E D D E E
Approach Delay (s) 30.4 65.8 42.5 74.6
Approach LOS C E D E

Intersection Summary
HCM 2000 Control Delay 55.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.94 0.96
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.952
Satd. Flow (prot) 3429 3578 0 1879 3614 1581 0 1835 0 1679 1720 1566
Flt Permitted 0.075 0.950 0.725
Satd. Flow (perm) 271 3578 0 1879 3614 1485 0 1835 0 1679 1310 1497
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 329 1 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1221 1220 666 2 1158 1 565
Future Volume (vph) 394 1221 1220 666 2 1158 1 565
Turn Type pm+pt NA NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 17.0 77.0 60.0 52.0 11.0 52.0 63.0 17.0
Total Split (%) 12.1% 55.0% 42.9% 37.1% 7.9% 37.1% 45.0% 12.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None None None None None
Act Effct Green (s) 69.8 69.8 52.8 110.8 6.2 58.0 58.0 72.2
Actuated g/C Ratio 0.50 0.50 0.38 0.79 0.04 0.41 0.41 0.52
v/c Ratio 0.97 0.69 0.90 0.52 0.04 0.83 0.81 0.72
Control Delay 71.8 28.9 53.0 2.4 57.7 49.3 47.6 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.8 28.9 53.0 2.4 57.7 49.3 47.6 28.4
LOS E C D A E D D C
Approach Delay 39.4 35.1 57.7 41.9
Approach LOS D D E D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 38.7 Intersection LOS: D
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 394 1222 1220 666 3 579 580 565
v/c Ratio 0.97 0.69 0.90 0.52 0.04 0.83 0.81 0.72
Control Delay 71.8 28.9 53.0 2.4 57.7 49.3 47.6 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.8 28.9 53.0 2.4 57.7 49.3 47.6 28.4
Queue Length 50th (m) 41.1 134.5 184.7 3.9 0.6 157.1 155.6 110.8
Queue Length 95th (m) #75.0 159.8 172.5 33.8 4.0 #267.4 #263.6 154.8
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 70.0 115.0
Base Capacity (vph) 405 1840 1419 1283 82 696 713 789
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.66 0.86 0.52 0.04 0.83 0.81 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1221 1 0 1220 666 0 2 1 1158 1 565
Future Volume (vph) 394 1221 1 0 1220 666 0 2 1 1158 1 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3429 3578 3614 1538 1835 1679 1721 1507
Flt Permitted 0.08 1.00 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 272 3578 3614 1538 1835 1679 1311 1507
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 394 1221 1 0 1220 666 0 2 1 1158 1 565
RTOR Reduction (vph) 0 0 0 0 0 80 0 1 0 0 0 10
Lane Group Flow (vph) 394 1222 0 0 1220 586 0 2 0 579 580 555
Confl. Peds. (#/hr) 38 20 20 38 25 25
Heavy Vehicles (%) 1% 2% 0% 0% 1% 1% 0% 0% 0% 1% 0% 2%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 64.0 64.0 47.0 104.0 1.0 57.0 64.0 75.0
Effective Green, g (s) 65.0 65.0 48.0 106.0 2.0 58.0 65.0 77.0
Actuated g/C Ratio 0.46 0.46 0.34 0.76 0.01 0.41 0.46 0.55
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 1661 1239 1164 26 695 778 882
v/s Ratio Prot c0.09 0.34 0.34 0.21 0.00 c0.34 0.31 0.05
v/s Ratio Perm c0.38 0.17 c0.04 0.31
v/c Ratio 0.99 0.74 0.98 0.50 0.08 0.83 0.75 0.63
Uniform Delay, d1 42.2 30.5 45.6 6.7 68.1 36.7 30.7 21.7
Progression Factor 1.00 1.00 1.10 0.77 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.6 2.9 19.4 0.3 1.3 8.5 3.9 1.4
Delay (s) 85.9 33.5 69.7 5.4 69.4 45.1 34.6 23.1
Level of Service F C E A E D C C
Approach Delay (s) 46.2 47.0 69.4 34.4
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 42.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.90 0.99 0.98 1.00 0.98
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3567 0 1785 3650 1597 1785 1576 0 1785 1594 0
Flt Permitted 0.950 0.950 0.751 0.747
Satd. Flow (perm) 1775 3567 0 1782 3650 1443 1394 1576 0 1399 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 78 70 74
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
5: East Avenue & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 14

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 2202 56 1906 63 75 0 8 0
Future Volume (vph) 11 2202 56 1906 63 75 0 8 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.5 101.2 11.3 109.6 109.6 14.0 14.0 14.0 14.0
Actuated g/C Ratio 0.05 0.72 0.08 0.78 0.78 0.10 0.10 0.10 0.10
v/c Ratio 0.12 0.91 0.39 0.67 0.05 0.54 0.07 0.06 0.04
Control Delay 69.6 27.6 60.4 9.4 1.4 73.1 0.6 55.1 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 27.6 60.4 9.4 1.4 73.1 0.6 55.1 0.4
LOS E C E A A E A E A
Approach Delay 27.8 10.6 60.3 24.7
Approach LOS C B E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 2339 56 1906 63 75 16 8 10
v/c Ratio 0.12 0.91 0.39 0.67 0.05 0.54 0.07 0.06 0.04
Control Delay 69.6 27.6 60.4 9.4 1.4 73.1 0.6 55.1 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 27.6 60.4 9.4 1.4 73.1 0.6 55.1 0.4
Queue Length 50th (m) 2.9 354.3 15.1 100.8 0.1 21.2 0.0 2.2 0.0
Queue Length 95th (m) m4.4 #427.4 m24.0 157.0 m2.3 37.1 0.0 7.5 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 95 2580 144 2856 1146 358 457 359 464
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.91 0.39 0.67 0.05 0.21 0.04 0.02 0.02

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 2202 137 56 1906 63 75 0 16 8 0 10
Future Volume (vph) 11 2202 137 56 1906 63 75 0 16 8 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.90 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3568 1785 3650 1443 1764 1576 1779 1594
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.75 1.00
Satd. Flow (perm) 1785 3568 1785 3650 1443 1394 1576 1399 1594
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 2202 137 56 1906 63 75 0 16 8 0 10
RTOR Reduction (vph) 0 2 0 0 0 15 0 14 0 0 9 0
Lane Group Flow (vph) 11 2337 0 56 1906 48 75 2 0 8 1 0
Confl. Peds. (#/hr) 20 10 10 20 10 3 3 10
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 3.0 99.0 9.0 105.0 105.0 13.0 13.0 13.0 13.0
Effective Green, g (s) 4.0 100.0 10.0 106.0 106.0 14.0 14.0 14.0 14.0
Actuated g/C Ratio 0.03 0.71 0.07 0.76 0.76 0.10 0.10 0.10 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 2548 127 2763 1092 139 157 139 159
v/s Ratio Prot 0.01 c0.65 c0.03 c0.52 0.00 0.00
v/s Ratio Perm 0.03 c0.05 0.01
v/c Ratio 0.22 0.92 0.44 0.69 0.04 0.54 0.01 0.06 0.01
Uniform Delay, d1 66.5 16.6 62.3 8.6 4.3 59.9 56.8 57.0 56.7
Progression Factor 1.08 1.31 0.88 0.94 1.37 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 5.0 2.3 1.3 0.1 4.0 0.0 0.2 0.0
Delay (s) 73.4 26.7 57.0 9.4 5.9 63.9 56.8 57.2 56.8
Level of Service E C E A A E E E E
Approach Delay (s) 26.9 10.6 62.7 57.0
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.92 0.99 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3579 1597 1750 3650 3463 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3579 1468 1741 3650 3390 1571
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 91 154
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other

Timings Scenario 7a Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 18

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1803 402 335 1575 486 154
Future Volume (vph) 1803 402 335 1575 486 154
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 30.0 25.0 34.0 12.0
Total Split (s) 76.0 76.0 30.0 76.0 34.0 34.0
Total Split (%) 54.3% 54.3% 21.4% 54.3% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 71.0 71.0 28.0 71.0 25.0 25.0
Actuated g/C Ratio 0.51 0.51 0.20 0.51 0.18 0.18
v/c Ratio 0.99 0.51 0.96 0.85 0.79 0.38
Control Delay 46.9 17.6 98.2 18.0 64.4 9.6
Queue Delay 0.0 0.0 0.0 0.6 0.0 0.0
Total Delay 46.9 17.6 98.2 18.5 64.4 9.6
LOS D B F B E A
Approach Delay 41.6 32.5 51.2
Approach LOS D C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 39.2 Intersection LOS: D
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1803 402 335 1575 486 154
v/c Ratio 0.99 0.51 0.96 0.85 0.79 0.38
Control Delay 46.9 17.6 98.2 18.0 64.4 9.6
Queue Delay 0.0 0.0 0.0 0.6 0.0 0.0
Total Delay 46.9 17.6 98.2 18.5 64.4 9.6
Queue Length 50th (m) 241.2 37.4 100.0 182.8 70.1 0.0
Queue Length 95th (m) #326.5 m55.8m#148.5 106.1 88.6 19.3
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 1815 789 349 1851 692 437
Starvation Cap Reductn 0 0 0 66 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.51 0.96 0.88 0.70 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
7: Lakefront Promanade & Lakeshore Rd E Afternoon Peak Hour
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1803 402 335 1575 486 154
Future Volume (vph) 1803 402 335 1575 486 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3579 1468 1750 3650 3463 1570
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3579 1468 1750 3650 3463 1570
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1803 402 335 1575 486 154
RTOR Reduction (vph) 0 45 0 0 0 127
Lane Group Flow (vph) 1803 357 335 1575 486 28
Confl. Peds. (#/hr) 16 16 12 3
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 70.0 70.0 27.0 70.0 24.0 24.0
Effective Green, g (s) 71.0 71.0 28.0 71.0 25.0 25.0
Actuated g/C Ratio 0.51 0.51 0.20 0.51 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1815 744 350 1851 618 280
v/s Ratio Prot c0.50 c0.19 0.43 c0.14
v/s Ratio Perm 0.24 0.02
v/c Ratio 0.99 0.48 0.96 0.85 0.79 0.10
Uniform Delay, d1 34.3 22.5 55.4 29.9 54.9 48.1
Progression Factor 0.84 0.89 1.34 0.50 1.00 1.00
Incremental Delay, d2 17.8 1.8 24.8 2.9 6.5 0.2
Delay (s) 46.6 21.9 99.3 17.7 61.5 48.2
Level of Service D C F B E D
Approach Delay (s) 42.1 32.0 58.3
Approach LOS D C E

Intersection Summary
HCM 2000 Control Delay 40.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.84 0.98 1.00 0.99 1.00
Frt 0.850 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.990
Satd. Flow (prot) 1750 3579 1597 1750 3578 0 1750 1578 0 0 1696 0
Flt Permitted 0.950 0.950 0.754 0.962
Satd. Flow (perm) 1743 3579 1334 1713 3578 0 1389 1578 0 0 1648 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 193 303 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 3 1392 450 322 1858 259 0 1 0
Future Volume (vph) 3 1392 450 322 1858 259 0 1 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 62.0 62.0 33.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 23.6% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.6 62.5 62.5 29.9 95.2 31.6 31.6 31.6
Actuated g/C Ratio 0.05 0.45 0.45 0.21 0.68 0.23 0.23 0.23
v/c Ratio 0.04 0.87 0.64 0.86 0.76 0.83 0.30 0.01
Control Delay 65.7 28.8 13.4 76.3 15.5 72.6 1.3 0.0
Queue Delay 0.0 0.7 0.0 0.0 0.6 0.0 0.0 0.0
Total Delay 65.7 29.5 13.4 76.3 16.1 72.6 1.3 0.0
LOS E C B E B E A A
Approach Delay 25.6 25.0 43.5
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 3 1392 450 322 1860 259 179 5
v/c Ratio 0.04 0.87 0.64 0.86 0.76 0.83 0.30 0.01
Control Delay 65.7 28.8 13.4 76.3 15.5 72.6 1.3 0.0
Queue Delay 0.0 0.7 0.0 0.0 0.6 0.0 0.0 0.0
Total Delay 65.7 29.5 13.4 76.3 16.1 72.6 1.3 0.0
Queue Length 50th (m) 0.9 107.9 22.0 99.5 112.0 71.9 0.0 0.0
Queue Length 95th (m) m1.1 m#89.8 m32.3 m105.5 m117.5 100.3 0.0 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 82 1598 702 379 2433 386 658 543
Starvation Cap Reductn 0 49 0 0 236 0 0 0
Spillback Cap Reductn 0 0 0 0 61 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.90 0.64 0.85 0.85 0.67 0.27 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1392 450 322 1858 2 259 0 179 1 0 4
Future Volume (vph) 3 1392 450 322 1858 2 259 0 179 1 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.84 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1750 3579 1334 1750 3578 1750 1578 1696
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.96
Satd. Flow (perm) 1750 3579 1334 1750 3578 1390 1578 1648
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 1392 450 322 1858 2 259 0 179 1 0 4
RTOR Reduction (vph) 0 0 107 0 0 0 0 139 0 0 4 0
Lane Group Flow (vph) 3 1392 343 322 1860 0 259 40 0 0 1 0
Confl. Peds. (#/hr) 13 38 38 13 2 2
Heavy Vehicles (%) 2% 2% 0% 2% 2% 0% 2% 0% 2% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 61.5 61.5 28.9 89.4 30.6 30.6 30.6
Effective Green, g (s) 2.0 62.5 62.5 29.9 90.4 31.6 31.6 31.6
Actuated g/C Ratio 0.01 0.45 0.45 0.21 0.65 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 1597 595 373 2310 313 356 371
v/s Ratio Prot 0.00 c0.39 c0.18 0.52 0.03
v/s Ratio Perm 0.26 c0.19 0.00
v/c Ratio 0.12 0.87 0.58 0.86 0.81 0.83 0.11 0.00
Uniform Delay, d1 68.1 35.1 28.9 53.1 18.3 51.6 43.1 42.0
Progression Factor 1.02 0.68 0.63 1.27 0.84 1.00 1.00 1.00
Incremental Delay, d2 1.0 3.4 1.9 7.9 1.2 16.2 0.1 0.0
Delay (s) 70.5 27.2 20.1 75.4 16.6 67.8 43.2 42.0
Level of Service E C C E B E D D
Approach Delay (s) 25.5 25.3 57.8 42.0
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 28.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 0.99
Frt 0.850 0.994 0.850 0.900
Flt Protected 0.950 0.950 0.961 0.994
Satd. Flow (prot) 1684 3579 1597 1785 3585 0 0 1846 1597 0 1696 0
Flt Permitted 0.950 0.950 0.532 0.933
Satd. Flow (perm) 1679 3579 1597 1785 3585 0 0 1019 1557 0 1590 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 4 146 100
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 69 1272 220 144 1826 197 43 231 27 27
Future Volume (vph) 69 1272 220 144 1826 197 43 231 27 27
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 67.0 67.0 20.0 76.0 9.0 53.0 53.0 44.0 44.0
Total Split (%) 7.9% 47.9% 47.9% 14.3% 54.3% 6.4% 37.9% 37.9% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 9.4 68.8 68.8 15.2 74.5 40.1 40.1 40.1
Actuated g/C Ratio 0.07 0.49 0.49 0.11 0.53 0.29 0.29 0.29
v/c Ratio 0.61 0.72 0.25 0.75 0.99 0.82 0.42 0.40
Control Delay 87.1 12.9 2.1 63.4 40.1 68.6 15.9 21.3
Queue Delay 0.0 0.2 0.0 0.0 5.4 0.0 0.0 0.0
Total Delay 87.1 13.1 2.1 63.4 45.5 68.6 15.9 21.3
LOS F B A E D E B C
Approach Delay 14.8 46.7 42.7 21.3
Approach LOS B D D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 33.4 Intersection LOS: C
Intersection Capacity Utilization 109.9% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 69 1272 220 144 1897 240 231 210
v/c Ratio 0.61 0.72 0.25 0.75 0.99 0.82 0.42 0.40
Control Delay 87.1 12.9 2.1 63.4 40.1 68.6 15.9 21.3
Queue Delay 0.0 0.2 0.0 0.0 5.4 0.0 0.0 0.0
Total Delay 87.1 13.1 2.1 63.4 45.5 68.6 15.9 21.3
Queue Length 50th (m) 21.3 35.0 2.1 42.8 ~307.8 64.0 18.3 24.3
Queue Length 95th (m) m#30.0 48.5 m4.3 m42.2m#301.0 95.2 40.5 45.5
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 113 1757 863 201 1910 342 619 552
Starvation Cap Reductn 0 81 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 40 0 0 1
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.76 0.25 0.72 1.01 0.70 0.37 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 1272 220 144 1826 71 197 43 231 27 27 156
Future Volume (vph) 69 1272 220 144 1826 71 197 43 231 27 27 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1684 3579 1597 1785 3587 1840 1557 1693
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.53 1.00 0.93
Satd. Flow (perm) 1684 3579 1597 1785 3587 1020 1557 1589
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 69 1272 220 144 1826 71 197 43 231 27 27 156
RTOR Reduction (vph) 0 0 79 0 2 0 0 0 104 0 71 0
Lane Group Flow (vph) 69 1272 141 144 1895 0 0 240 127 0 139 0
Confl. Peds. (#/hr) 11 11 5 12 12 5
Heavy Vehicles (%) 6% 2% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 8.4 67.7 67.7 14.2 73.5 39.1 39.1 39.1
Effective Green, g (s) 9.4 68.7 68.7 15.2 74.5 40.1 40.1 40.1
Actuated g/C Ratio 0.07 0.49 0.49 0.11 0.53 0.29 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 1756 783 193 1908 292 445 455
v/s Ratio Prot 0.04 0.36 c0.08 c0.53
v/s Ratio Perm 0.09 c0.24 0.08 0.09
v/c Ratio 0.61 0.72 0.18 0.75 0.99 0.82 0.28 0.30
Uniform Delay, d1 63.5 28.2 19.9 60.5 32.5 46.6 38.8 39.1
Progression Factor 1.20 0.38 0.23 1.01 1.09 1.00 1.00 1.00
Incremental Delay, d2 5.5 1.5 0.3 1.5 4.8 16.8 0.4 0.4
Delay (s) 82.0 12.2 4.8 62.5 40.2 63.4 39.2 39.4
Level of Service F B A E D E D D
Approach Delay (s) 14.2 41.7 51.5 39.4
Approach LOS B D D D

Intersection Summary
HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 109.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Lanes and Geometrics Scenario 7a Future Total Conditions
101: East Avenue & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.918
Flt Protected 0.981 0.968
Satd. Flow (prot) 1659 0 1842 0 0 1783
Flt Permitted 0.981 0.968
Satd. Flow (perm) 1659 0 1842 0 0 1783
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
101: East Avenue & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 30

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 36 56 23 0 128 64
Future Volume (vph) 36 56 23 0 128 64
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 36 56 23 0 128 64

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 92 23 192
Volume Left (vph) 36 0 128
Volume Right (vph) 56 0 0
Hadj (s) -0.25 0.03 0.17
Departure Headway (s) 4.1 4.3 4.3
Degree Utilization, x 0.11 0.03 0.23
Capacity (veh/h) 827 796 820
Control Delay (s) 7.6 7.5 8.6
Approach Delay (s) 7.6 7.5 8.6
Approach LOS A A A

Intersection Summary
Delay 8.2
Level of Service A
Intersection Capacity Utilization 29.2% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
102: Lakefront Promanade & Street L Afternoon Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.885 0.979 0.988
Flt Protected 0.950 0.993 0.992
Satd. Flow (prot) 0 1750 0 0 1619 0 0 1803 0 0 1805 0
Flt Permitted 0.950 0.993 0.992
Satd. Flow (perm) 0 1750 0 0 1619 0 0 1803 0 0 1805 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
102: Lakefront Promanade & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 18 0 0 35 0 204 0 417 76 119 555 63
Future Volume (vph) 18 0 0 35 0 204 0 417 76 119 555 63
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 18 0 0 35 0 204 0 417 76 119 555 63

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 18 239 493 737
Volume Left (vph) 18 35 0 119
Volume Right (vph) 0 204 76 63
Hadj (s) 0.23 -0.45 -0.06 0.02
Departure Headway (s) 7.9 6.4 5.7 5.6
Degree Utilization, x 0.04 0.42 0.78 1.15
Capacity (veh/h) 408 537 620 643
Control Delay (s) 11.2 13.9 25.9 105.6
Approach Delay (s) 11.2 13.9 25.9 105.6
Approach LOS B B D F

Intersection Summary
Delay 63.3
Level of Service F
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
103: Ogden Ave & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.945 0.972 0.982
Flt Protected 0.977 0.989 0.986 0.994
Satd. Flow (prot) 0 1740 0 0 1722 0 0 1765 0 0 1798 0
Flt Permitted 0.977 0.989 0.986 0.994
Satd. Flow (perm) 0 1740 0 0 1722 0 0 1765 0 0 1798 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
103: Ogden Ave & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 70 40 36 34 56 62 113 193 80 89 518 92
Future Volume (vph) 70 40 36 34 56 62 113 193 80 89 518 92
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 70 40 36 34 56 62 113 193 80 89 518 92

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 146 152 386 699
Volume Left (vph) 70 34 113 89
Volume Right (vph) 36 62 80 92
Hadj (s) -0.02 -0.17 -0.03 -0.02
Departure Headway (s) 7.1 7.0 6.0 5.7
Degree Utilization, x 0.29 0.29 0.65 1.11
Capacity (veh/h) 459 475 578 625
Control Delay (s) 13.0 12.9 19.3 90.9
Approach Delay (s) 13.0 12.9 19.3 90.9
Approach LOS B B C F

Intersection Summary
Delay 54.1
Level of Service F
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
104: Hydro Rd & Street L Afternoon Peak Hour
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.974 0.985
Flt Protected 0.961 0.988
Satd. Flow (prot) 1724 0 0 1820 1814 0
Flt Permitted 0.961 0.988
Satd. Flow (perm) 1724 0 0 1820 1814 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
104: Hydro Rd & Street L Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 146 35 93 292 685 86
Future Volume (vph) 146 35 93 292 685 86
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 146 35 93 292 685 86

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 181 385 771
Volume Left (vph) 146 93 0
Volume Right (vph) 35 0 86
Hadj (s) 0.08 0.08 -0.03
Departure Headway (s) 6.6 5.5 5.1
Degree Utilization, x 0.33 0.59 1.09
Capacity (veh/h) 528 640 701
Control Delay (s) 12.8 16.2 82.4
Approach Delay (s) 12.8 16.2 82.4
Approach LOS B C F

Intersection Summary
Delay 53.9
Level of Service F
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
105: East Avenue & Rangeview Rd Afternoon Peak Hour
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.973
Satd. Flow (prot) 1593 0 1842 0 0 1792
Flt Permitted 0.973
Satd. Flow (perm) 1593 0 1842 0 0 1792
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
105: East Avenue & Rangeview Rd Afternoon Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 18 4 0 55 46
Future Volume (vph) 0 18 4 0 55 46
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 18 4 0 55 46

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 18 4 101
Volume Left (vph) 0 0 55
Volume Right (vph) 18 0 0
Hadj (s) -0.57 0.03 0.14
Departure Headway (s) 3.6 4.1 4.1
Degree Utilization, x 0.02 0.00 0.11
Capacity (veh/h) 977 865 874
Control Delay (s) 6.6 7.1 7.6
Approach Delay (s) 6.6 7.1 7.6
Approach LOS A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 22.1% ICU Level of Service A
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Afternoon Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.901 0.887 0.970 0.998
Flt Protected 0.987 0.992 0.995
Satd. Flow (prot) 0 1638 0 0 1621 0 1842 1787 0 0 1829 0
Flt Permitted 0.987 0.992 0.995
Satd. Flow (perm) 0 1638 0 0 1621 0 1842 1787 0 0 1829 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
106: Lakefront Promanade & Rangeview Rd Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 5 0 14 35 0 184 0 303 76 63 518 8
Future Volume (vph) 5 0 14 35 0 184 0 303 76 63 518 8
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 5 0 14 35 0 184 0 303 76 63 518 8

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 19 219 0 379 589
Volume Left (vph) 5 35 0 0 63
Volume Right (vph) 14 184 0 76 8
Hadj (s) -0.36 -0.44 0.00 -0.11 0.05
Departure Headway (s) 6.9 6.1 6.0 5.9 5.5
Degree Utilization, x 0.04 0.37 0.00 0.62 0.89
Capacity (veh/h) 449 554 587 581 645
Control Delay (s) 10.1 12.6 7.8 17.0 37.1
Approach Delay (s) 10.1 12.6 17.0 37.1
Approach LOS B B C E

Intersection Summary
Delay 25.9
Level of Service D
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15



Lanes and Geometrics Scenario 7a Future Total Conditions
107: Ogden Ave & Rangeview Rd Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.961 0.954 0.978 0.985
Flt Protected 0.981 0.988 0.988 0.995
Satd. Flow (prot) 0 1737 0 0 1736 0 0 1780 0 0 1805 0
Flt Permitted 0.981 0.988 0.988 0.995
Satd. Flow (perm) 0 1737 0 0 1736 0 0 1780 0 0 1805 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7a Future Total Conditions
107: Ogden Ave & Rangeview Rd Afternoon Peak Hour

Scenario 7a Future Total Conditions Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 50 40 36 34 56 46 113 290 80 56 465 67
Future Volume (vph) 50 40 36 34 56 46 113 290 80 56 465 67
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 50 40 36 34 56 46 113 290 80 56 465 67

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 126 136 483 588
Volume Left (vph) 50 34 113 56
Volume Right (vph) 36 46 80 67
Hadj (s) -0.06 -0.12 -0.02 -0.02
Departure Headway (s) 7.3 7.2 5.9 5.7
Degree Utilization, x 0.26 0.27 0.79 0.94
Capacity (veh/h) 455 460 594 588
Control Delay (s) 12.8 12.9 27.6 45.8
Approach Delay (s) 12.8 12.9 27.6 45.8
Approach LOS B B D E

Intersection Summary
Delay 32.7
Level of Service D
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15



Lanes and Geometrics Scenario 7b Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.93 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.986 0.850 0.887
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 1566 1750 3295 0 1750 1883 1566 1750 1647 0
Flt Permitted 0.950 0.950 0.644 0.720
Satd. Flow (perm) 1739 3444 1463 1741 3295 0 1179 1883 1532 1314 1647 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 109 10 137 77
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 7b Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Morning Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Morning Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 142 1575 112 22 1577 175 56 262 82 25
Future Volume (vph) 142 1575 112 22 1577 175 56 262 82 25
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 45.0 45.0 9.0 45.0
Total Split (s) 17.0 75.0 75.0 11.0 69.0 9.0 45.0 45.0 9.0 45.0
Total Split (%) 12.1% 53.6% 53.6% 7.9% 49.3% 6.4% 32.1% 32.1% 6.4% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 19.3 92.5 92.5 8.3 76.8 27.9 18.9 18.9 27.9 18.9
Actuated g/C Ratio 0.14 0.66 0.66 0.06 0.55 0.20 0.14 0.14 0.20 0.14
v/c Ratio 0.59 0.69 0.11 0.21 0.96 0.68 0.22 0.81 0.29 0.35
Control Delay 70.2 15.8 4.9 66.0 43.6 61.3 52.8 45.4 45.3 19.4
Queue Delay 0.0 0.1 0.0 0.0 22.2 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 15.8 4.9 66.0 65.8 61.3 52.8 45.4 45.3 19.4
LOS E B A E E E D D D B
Approach Delay 19.4 65.8 51.9 30.9
Approach LOS B E D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 42.8 Intersection LOS: D
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E



Lanes and Geometrics Scenario 7b Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 28.0 25.0 25.0 0.0 30.0 30.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.89 0.99 0.99 0.99 0.98 0.99 0.99
Frt 0.850 0.989 0.850 0.911
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3579 1597 1785 3540 0 1785 1921 1597 1668 1730 0
Flt Permitted 0.950 0.950 0.374 0.715
Satd. Flow (perm) 1776 3579 1419 1763 3540 0 699 1921 1557 1240 1730 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 8 148 52
Link Speed (k/h) 50 50 50 50
Link Distance (m) 272.7 222.5 142.3 246.5
Travel Time (s) 19.6 16.0 10.2 17.7

Intersection Summary
Area Type: Other

Timings Scenario 7b Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 64 1455 298 246 1617 108 64 112 141 69
Future Volume (vph) 64 1455 298 246 1617 108 64 112 141 69
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 45.0 45.0 9.0 45.0
Total Split (s) 11.0 62.0 62.0 24.0 75.0 9.0 45.0 45.0 9.0 45.0
Total Split (%) 7.9% 44.3% 44.3% 17.1% 53.6% 6.4% 32.1% 32.1% 6.4% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 1.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 12.3 69.6 69.6 29.3 86.5 25.1 16.1 16.1 25.1 16.1
Actuated g/C Ratio 0.09 0.50 0.50 0.21 0.62 0.18 0.12 0.12 0.18 0.12
v/c Ratio 0.41 0.82 0.38 0.66 0.80 0.63 0.29 0.36 0.59 0.69
Control Delay 50.1 31.8 16.1 68.0 17.5 64.4 58.1 6.2 59.7 54.7
Queue Delay 0.0 0.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 50.1 32.0 16.1 68.0 17.8 64.4 58.1 6.2 59.7 54.7
LOS D C B E B E E A E D
Approach Delay 30.1 24.0 40.0 57.0
Approach LOS C C D E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Ogden Ave & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 64 1455 298 246 1743 108 64 112 141 169
v/c Ratio 0.41 0.82 0.38 0.66 0.80 0.63 0.29 0.36 0.59 0.69
Control Delay 50.1 31.8 16.1 68.0 17.5 64.4 58.1 6.2 59.7 54.7
Queue Delay 0.0 0.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 50.1 32.0 16.1 68.0 17.8 64.4 58.1 6.2 59.7 54.7
Queue Length 50th (m) 19.8 106.4 27.1 68.3 157.4 27.1 17.3 0.0 36.3 33.2
Queue Length 95th (m) m23.1 #259.9 m35.6 105.9 93.6 42.9 31.0 8.1 54.5 55.9
Internal Link Dist (m) 248.7 198.5 118.3 222.5
Turn Bay Length (m) 28.0 25.0 25.0 30.0 30.0
Base Capacity (vph) 157 1779 783 373 2191 171 535 540 240 519
Starvation Cap Reductn 0 0 0 0 100 0 0 0 0 0
Spillback Cap Reductn 0 40 0 0 0 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.84 0.38 0.66 0.83 0.63 0.12 0.21 0.59 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
1: Ogden Ave & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 64 1455 298 246 1617 126 108 64 112 141 69 100
Future Volume (vph) 64 1455 298 246 1617 126 108 64 112 141 69 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 3.0 6.0 6.0 3.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.89 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1419 1785 3541 1782 1921 1557 1654 1730
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.37 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1785 3579 1419 1785 3541 702 1921 1557 1245 1730
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 64 1455 298 246 1617 126 108 64 112 141 69 100
RTOR Reduction (vph) 0 0 78 0 3 0 0 0 99 0 46 0
Lane Group Flow (vph) 64 1455 220 246 1740 0 108 64 13 141 123 0
Confl. Peds. (#/hr) 14 24 24 14 7 12 12 7
Heavy Vehicles (%) 0% 2% 0% 0% 1% 7% 0% 0% 0% 7% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 11.3 68.6 68.6 28.3 85.6 20.1 15.1 15.1 20.1 15.1
Effective Green, g (s) 12.3 69.6 69.6 29.3 86.6 22.1 16.1 16.1 22.1 16.1
Actuated g/C Ratio 0.09 0.50 0.50 0.21 0.62 0.16 0.12 0.12 0.16 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 7.0 7.0 4.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 1779 705 373 2190 157 220 179 214 198
v/s Ratio Prot 0.04 0.41 c0.14 c0.49 c0.03 0.03 0.03 0.07
v/s Ratio Perm 0.15 c0.08 0.01 0.08
v/c Ratio 0.41 0.82 0.31 0.66 0.79 0.69 0.29 0.07 0.66 0.62
Uniform Delay, d1 60.4 29.8 20.9 50.8 20.0 54.4 56.7 55.3 54.6 59.0
Progression Factor 0.77 0.95 1.39 1.21 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 2.2 0.6 3.0 2.2 11.8 0.7 0.2 7.1 5.9
Delay (s) 47.5 30.4 29.7 64.4 16.1 66.3 57.5 55.5 61.8 65.0
Level of Service D C C E B E E E E E
Approach Delay (s) 30.9 22.1 60.0 63.5
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 25.0 30.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 1 0 0 0 1
Taper Length (m) 7.5 7.5 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.87 0.99 1.00 0.97
Frt 0.850 0.910 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1750 3544 0 1785 3579 1566 0 1732 0 0 1813 1581
Flt Permitted 0.950 0.950 0.727
Satd. Flow (perm) 1702 3544 0 1761 3579 1355 0 1732 0 0 1380 1526
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 2 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 622.7 399.1 93.6 292.8
Travel Time (s) 44.8 28.7 6.7 21.1

Intersection Summary
Area Type: Other

Timings Scenario 7b Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 392 1044 1 1049 242 1 248 2 883
Future Volume (vph) 392 1044 1 1049 242 1 248 2 883
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 6 6
Detector Phase 7 4 3 8 8 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 12.0 24.0 11.0 24.0 24.0 12.0 45.0 45.0 12.0
Total Split (s) 47.0 84.0 11.0 48.0 48.0 45.0 45.0 45.0 47.0
Total Split (%) 33.6% 60.0% 7.9% 34.3% 34.3% 32.1% 32.1% 32.1% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 47.9 95.8 6.5 45.1 45.1 31.0 31.0 79.9
Actuated g/C Ratio 0.34 0.68 0.05 0.32 0.32 0.22 0.22 0.57
v/c Ratio 0.66 0.43 0.01 0.91 0.47 0.01 0.82 0.98
Control Delay 39.2 26.9 64.0 58.3 21.5 28.7 72.2 52.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 26.9 64.0 58.3 21.5 28.7 72.2 52.8
LOS D C E E C C E D
Approach Delay 30.3 51.4 28.7 57.1
Approach LOS C D C E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 45.2 Intersection LOS: D
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Dixie Rd & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR
Lane Group Flow (vph) 392 1044 1 1049 242 3 250 883
v/c Ratio 0.66 0.43 0.01 0.91 0.47 0.01 0.82 0.98
Control Delay 39.2 26.9 64.0 58.3 21.5 28.7 72.2 52.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 26.9 64.0 58.3 21.5 28.7 72.2 52.8
Queue Length 50th (m) 115.3 127.6 0.3 157.9 26.8 0.2 69.5 203.0
Queue Length 95th (m) 154.5 187.7 2.3 #202.8 54.2 2.8 96.8 #335.6
Internal Link Dist (m) 598.7 375.1 69.6 268.8
Turn Bay Length (m) 44.0 25.0 30.0
Base Capacity (vph) 598 2424 82 1152 520 483 384 899
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.43 0.01 0.91 0.47 0.01 0.65 0.98

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

HCM Signalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
2: Dixie Rd & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 392 1044 0 1 1049 242 0 1 2 248 2 883
Future Volume (vph) 392 1044 0 1 1049 242 0 1 2 248 2 883
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.87 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3544 1785 3579 1355 1731 1808 1560
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1750 3544 1785 3579 1355 1731 1379 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 392 1044 0 1 1049 242 0 1 2 248 2 883
RTOR Reduction (vph) 0 0 0 0 0 85 0 2 0 0 0 10
Lane Group Flow (vph) 392 1044 0 1 1049 157 0 1 0 0 250 873
Confl. Peds. (#/hr) 30 15 15 30 21 2 2 21
Heavy Vehicles (%) 2% 3% 0% 0% 2% 2% 0% 0% 0% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6 6
Actuated Green, G (s) 46.9 90.0 1.0 44.1 44.1 30.0 30.0 76.9
Effective Green, g (s) 47.9 91.0 2.0 45.1 45.1 31.0 31.0 78.9
Actuated g/C Ratio 0.34 0.65 0.01 0.32 0.32 0.22 0.22 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 598 2303 25 1152 436 383 305 879
v/s Ratio Prot 0.22 0.29 0.00 c0.29 0.00 c0.34
v/s Ratio Perm 0.12 0.18 0.22
v/c Ratio 0.66 0.45 0.04 0.91 0.36 0.00 0.82 0.99
Uniform Delay, d1 39.1 12.2 68.1 45.5 36.4 42.5 51.8 30.3
Progression Factor 0.86 2.33 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.5 0.7 12.2 2.3 0.0 15.7 28.5
Delay (s) 35.5 28.9 68.7 57.7 38.7 42.5 67.5 58.8
Level of Service D C E E D D E E
Approach Delay (s) 30.7 54.2 42.5 60.7
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 35.0 0.0 60.0 70.0 0.0 0.0 115.0 0.0
Storage Lanes 2 0 1 1 0 0 1 1
Taper Length (m) 7.5 7.5 0.0 7.5
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.94 0.96
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.952
Satd. Flow (prot) 3429 3578 0 1879 3614 1581 0 1835 0 1679 1720 1566
Flt Permitted 0.080 0.950 0.725
Satd. Flow (perm) 289 3578 0 1879 3614 1485 0 1835 0 1679 1310 1497
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 279 1 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 321.4 137.2 95.8 955.9
Travel Time (s) 23.1 9.9 6.9 68.8

Intersection Summary
Area Type: Other

Timings Scenario 7b Future Total Conditions
3: Lakeshore Rd E & Cawthra Rd Afternoon Peak Hour
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1163 1160 603 2 1040 1 565
Future Volume (vph) 394 1163 1160 603 2 1040 1 565
Turn Type pm+pt NA NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 6
Detector Phase 7 4 8 1 2 1 6 7
Switch Phase
Minimum Initial (s) 5.0 7.0 8.0 8.0 5.0 8.0 5.0 5.0
Minimum Split (s) 11.0 38.0 38.0 14.0 11.0 14.0 38.0 11.0
Total Split (s) 21.0 77.0 56.0 52.0 11.0 52.0 63.0 21.0
Total Split (%) 15.0% 55.0% 40.0% 37.1% 7.9% 37.1% 45.0% 15.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None None None None None
Act Effct Green (s) 70.2 70.2 49.8 107.4 6.2 57.6 57.6 75.2
Actuated g/C Ratio 0.50 0.50 0.36 0.77 0.04 0.41 0.41 0.54
v/c Ratio 0.80 0.65 0.90 0.49 0.04 0.75 0.74 0.69
Control Delay 44.4 27.6 56.8 2.1 57.7 44.4 43.4 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 27.6 56.8 2.1 57.7 44.4 43.4 25.2
LOS D C E A E D D C
Approach Delay 31.9 38.1 57.7 37.3
Approach LOS C D E D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 35.9 Intersection LOS: D
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Lakeshore Rd E & Cawthra Rd
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Lane Group EBL EBT WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 394 1164 1160 603 3 520 521 565
v/c Ratio 0.80 0.65 0.90 0.49 0.04 0.75 0.74 0.69
Control Delay 44.4 27.6 56.8 2.1 57.7 44.4 43.4 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 27.6 56.8 2.1 57.7 44.4 43.4 25.2
Queue Length 50th (m) 39.2 125.2 179.1 7.6 0.6 134.0 132.9 103.2
Queue Length 95th (m) 58.1 148.7 177.4 18.8 4.0 #227.3 #223.5 144.1
Internal Link Dist (m) 297.4 113.2 71.8 931.9
Turn Bay Length (m) 35.0 70.0 115.0
Base Capacity (vph) 503 1840 1316 1243 82 690 707 828
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.63 0.88 0.49 0.04 0.75 0.74 0.68

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

HCM Signalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 394 1163 1 0 1160 603 0 2 1 1040 1 565
Future Volume (vph) 394 1163 1 0 1160 603 0 2 1 1040 1 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3429 3578 3614 1539 1835 1679 1721 1510
Flt Permitted 0.08 1.00 1.00 1.00 1.00 0.95 0.73 1.00
Satd. Flow (perm) 289 3578 3614 1539 1835 1679 1311 1510
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 394 1163 1 0 1160 603 0 2 1 1040 1 565
RTOR Reduction (vph) 0 0 0 0 0 75 0 1 0 0 0 10
Lane Group Flow (vph) 394 1164 0 0 1160 528 0 2 0 520 521 555
Confl. Peds. (#/hr) 38 20 20 38 25 25
Heavy Vehicles (%) 1% 2% 0% 0% 1% 1% 0% 0% 0% 1% 0% 2%
Turn Type pm+pt NA Perm NA pm+ov NA Prot NA pm+ov
Protected Phases 7 4 8 1 2 1 6 7
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 64.4 64.4 44.0 100.6 1.0 56.6 63.6 78.0
Effective Green, g (s) 65.4 65.4 45.0 102.6 2.0 57.6 64.6 80.0
Actuated g/C Ratio 0.47 0.47 0.32 0.73 0.01 0.41 0.46 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 480 1671 1161 1127 26 690 773 916
v/s Ratio Prot c0.09 0.33 c0.32 0.19 0.00 c0.31 0.28 0.07
v/s Ratio Perm 0.29 0.15 c0.03 0.30
v/c Ratio 0.82 0.70 1.00 0.47 0.08 0.75 0.67 0.61
Uniform Delay, d1 39.0 29.5 47.5 7.6 68.1 35.1 29.5 19.7
Progression Factor 1.00 1.00 1.11 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.8 2.4 24.1 0.3 1.3 4.7 2.3 1.1
Delay (s) 49.8 31.9 76.9 3.8 69.4 39.8 31.8 20.8
Level of Service D C E A E D C C
Approach Delay (s) 36.4 51.9 69.4 30.5
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 40.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 72.0 45.0 50.0 20.0 20.0 0.0 45.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.90 0.99 0.98 1.00 0.98
Frt 0.992 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3572 0 1785 3650 1597 1785 1576 0 1785 1594 0
Flt Permitted 0.950 0.950 0.751 0.750
Satd. Flow (perm) 1773 3572 0 1782 3650 1443 1394 1576 0 1404 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 78 71 78
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.1 305.9 132.2 178.2
Travel Time (s) 16.3 22.0 9.5 12.8

Intersection Summary
Area Type: Other

Timings Scenario 7b Future Total Conditions
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 2043 49 1790 63 67 0 8 0
Future Volume (vph) 11 2043 49 1790 63 67 0 8 0
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 11.0 24.0 24.0 42.0 42.0 42.0 42.0
Total Split (s) 11.0 87.0 11.0 87.0 87.0 42.0 42.0 42.0 42.0
Total Split (%) 7.9% 62.1% 7.9% 62.1% 62.1% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min C-Min None None None None
Act Effct Green (s) 7.5 106.6 10.5 114.3 114.3 13.3 13.3 13.3 13.3
Actuated g/C Ratio 0.05 0.76 0.08 0.82 0.82 0.10 0.10 0.10 0.10
v/c Ratio 0.12 0.79 0.37 0.60 0.05 0.51 0.06 0.06 0.05
Control Delay 68.2 22.8 61.2 7.8 1.2 72.5 0.5 56.0 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 22.8 61.2 7.8 1.2 72.5 0.5 56.0 0.4
LOS E C E A A E A E A
Approach Delay 23.0 8.9 61.6 25.1
Approach LOS C A E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: East Avenue & Lakeshore Rd E
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 2163 49 1790 63 67 12 8 10
v/c Ratio 0.12 0.79 0.37 0.60 0.05 0.51 0.06 0.06 0.05
Control Delay 68.2 22.8 61.2 7.8 1.2 72.5 0.5 56.0 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 22.8 61.2 7.8 1.2 72.5 0.5 56.0 0.4
Queue Length 50th (m) 2.9 315.8 13.2 89.3 0.1 18.9 0.0 2.2 0.0
Queue Length 95th (m) m4.4 366.5 m22.2 137.7 m2.2 34.4 0.0 7.6 0.0
Internal Link Dist (m) 202.1 281.9 108.2 154.2
Turn Bay Length (m) 72.0 50.0 20.0 20.0 45.0
Base Capacity (vph) 95 2721 134 2979 1192 358 458 361 467
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.79 0.37 0.60 0.05 0.19 0.03 0.02 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
5: East Avenue & Lakeshore Rd E Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 2043 120 49 1790 63 67 0 12 8 0 10
Future Volume (vph) 11 2043 120 49 1790 63 67 0 12 8 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.90 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3570 1785 3650 1443 1764 1576 1779 1594
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.75 1.00
Satd. Flow (perm) 1785 3570 1785 3650 1443 1394 1576 1404 1594
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 2043 120 49 1790 63 67 0 12 8 0 10
RTOR Reduction (vph) 0 2 0 0 0 14 0 11 0 0 9 0
Lane Group Flow (vph) 11 2161 0 49 1790 49 67 1 0 8 1 0
Confl. Peds. (#/hr) 20 10 10 20 10 3 3 10
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 3.0 102.0 8.3 107.3 107.3 10.7 10.7 10.7 10.7
Effective Green, g (s) 4.0 103.0 9.3 108.3 108.3 11.7 11.7 11.7 11.7
Actuated g/C Ratio 0.03 0.74 0.07 0.77 0.77 0.08 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 2626 118 2823 1116 116 131 117 133
v/s Ratio Prot 0.01 c0.61 c0.03 c0.49 0.00 0.00
v/s Ratio Perm 0.03 c0.05 0.01
v/c Ratio 0.22 0.82 0.42 0.63 0.04 0.58 0.01 0.07 0.01
Uniform Delay, d1 66.5 12.4 62.7 7.0 3.7 61.8 58.8 59.1 58.8
Progression Factor 1.06 1.44 0.89 0.93 1.23 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 2.4 2.3 1.0 0.1 6.8 0.0 0.2 0.0
Delay (s) 71.8 20.3 57.9 7.6 4.6 68.6 58.8 59.4 58.8
Level of Service E C E A A E E E E
Approach Delay (s) 20.6 8.8 67.1 59.1
Approach LOS C A E E

Intersection Summary
HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.5 3.7 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 25.0 35.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Ped Bike Factor 0.92 0.99 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3579 1597 1750 3650 3463 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3579 1468 1739 3650 3398 1571
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 88 137
Link Speed (k/h) 50 50 50
Link Distance (m) 65.1 272.7 130.4
Travel Time (s) 4.7 19.6 9.4

Intersection Summary
Area Type: Other
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1681 361 297 1504 434 137
Future Volume (vph) 1681 361 297 1504 434 137
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Detector Phase 4 4 3 4 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 30.0 25.0 34.0 12.0
Total Split (s) 76.0 76.0 30.0 76.0 34.0 34.0
Total Split (%) 54.3% 54.3% 21.4% 54.3% 24.3% 24.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None C-Min None None
Act Effct Green (s) 73.0 73.0 27.5 73.0 23.5 23.5
Actuated g/C Ratio 0.52 0.52 0.20 0.52 0.17 0.17
v/c Ratio 0.90 0.45 0.87 0.79 0.75 0.36
Control Delay 32.2 15.4 89.9 16.9 63.5 10.1
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 32.2 15.4 89.9 17.1 63.5 10.1
LOS C B F B E B
Approach Delay 29.3 29.1 50.7
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBWB and 8:, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Lakefront Promanade & Lakeshore Rd E
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1681 361 297 1504 434 137
v/c Ratio 0.90 0.45 0.87 0.79 0.75 0.36
Control Delay 32.2 15.4 89.9 16.9 63.5 10.1
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 32.2 15.4 89.9 17.1 63.5 10.1
Queue Length 50th (m) 187.6 27.2 86.7 161.6 62.7 0.0
Queue Length 95th (m) #254.0 m54.6m#137.1 105.8 78.9 18.6
Internal Link Dist (m) 41.1 248.7 106.4
Turn Bay Length (m) 25.0 35.0 50.0
Base Capacity (vph) 1866 807 343 1903 692 423
Starvation Cap Reductn 0 0 0 63 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.45 0.87 0.82 0.63 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1681 361 297 1504 434 137
Future Volume (vph) 1681 361 297 1504 434 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.5 3.7 3.5 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3579 1468 1750 3650 3463 1569
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3579 1468 1750 3650 3463 1569
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1681 361 297 1504 434 137
RTOR Reduction (vph) 0 42 0 0 0 114
Lane Group Flow (vph) 1681 319 297 1504 434 23
Confl. Peds. (#/hr) 16 16 12 3
Heavy Vehicles (%) 2% 0% 2% 0% 0% 0%
Turn Type NA Perm Prot NA Prot Perm
Protected Phases 4 3 4 5
Permitted Phases 4 2
Actuated Green, G (s) 72.0 72.0 26.5 72.0 22.5 22.5
Effective Green, g (s) 73.0 73.0 27.5 73.0 23.5 23.5
Actuated g/C Ratio 0.52 0.52 0.20 0.52 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1866 765 343 1903 581 263
v/s Ratio Prot c0.47 c0.17 0.41 c0.13
v/s Ratio Perm 0.22 0.01
v/c Ratio 0.90 0.42 0.87 0.79 0.75 0.09
Uniform Delay, d1 30.2 20.5 54.5 27.3 55.4 49.2
Progression Factor 0.81 0.86 1.37 0.52 1.00 1.00
Incremental Delay, d2 6.8 1.5 13.5 2.2 5.2 0.1
Delay (s) 31.3 19.1 88.2 16.4 60.6 49.3
Level of Service C B F B E D
Approach Delay (s) 29.2 28.2 57.9
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 50.0 25.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 1 0 0 0
Taper Length (m) 7.5 7.5 30.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.84 0.98 1.00 0.99 1.00
Frt 0.850 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.990
Satd. Flow (prot) 1750 3579 1597 1750 3578 0 1750 1578 0 0 1696 0
Flt Permitted 0.950 0.950 0.754 0.962
Satd. Flow (perm) 1742 3579 1334 1709 3578 0 1389 1578 0 0 1648 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 180 291 117
Link Speed (k/h) 50 50 50 50
Link Distance (m) 222.5 195.3 135.3 191.6
Travel Time (s) 16.0 14.1 9.7 13.8

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 3 1327 394 284 1760 227 0 1 0
Future Volume (vph) 3 1327 394 284 1760 227 0 1 0
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Detector Phase 7 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 45.0 45.0 45.0 45.0
Total Split (s) 11.0 63.0 63.0 32.0 84.0 45.0 45.0 45.0 45.0
Total Split (%) 7.9% 45.0% 45.0% 22.9% 60.0% 32.1% 32.1% 32.1% 32.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 6.6 67.3 67.3 27.6 97.6 29.1 29.1 29.1
Actuated g/C Ratio 0.05 0.48 0.48 0.20 0.70 0.21 0.21 0.21
v/c Ratio 0.04 0.77 0.54 0.82 0.71 0.79 0.28 0.01
Control Delay 64.0 24.0 11.0 80.1 12.7 70.7 1.3 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 64.0 24.3 11.0 80.1 13.0 70.7 1.3 0.0
LOS E C B F B E A A
Approach Delay 21.3 22.3 42.1
Approach LOS C C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     8: Hydro Rd & Lakeshore Rd E
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 3 1327 394 284 1762 227 159 5
v/c Ratio 0.04 0.77 0.54 0.82 0.71 0.79 0.28 0.01
Control Delay 64.0 24.0 11.0 80.1 12.7 70.7 1.3 0.0
Queue Delay 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0
Total Delay 64.0 24.3 11.0 80.1 13.0 70.7 1.3 0.0
Queue Length 50th (m) 0.8 71.6 20.2 87.9 90.3 63.2 0.0 0.0
Queue Length 95th (m) m1.2 97.8 m31.6 m101.0 108.3 87.5 0.0 0.0
Internal Link Dist (m) 198.5 171.3 111.3 167.6
Turn Bay Length (m) 25.0 50.0 25.0 60.0
Base Capacity (vph) 83 1719 734 360 2494 386 649 543
Starvation Cap Reductn 0 75 0 0 203 0 0 0
Spillback Cap Reductn 0 0 0 0 32 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.81 0.54 0.79 0.77 0.59 0.24 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1327 394 284 1760 2 227 0 159 1 0 4
Future Volume (vph) 3 1327 394 284 1760 2 227 0 159 1 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.84 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1750 3579 1334 1750 3578 1750 1578 1696
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.96
Satd. Flow (perm) 1750 3579 1334 1750 3578 1390 1578 1648
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 1327 394 284 1760 2 227 0 159 1 0 4
RTOR Reduction (vph) 0 0 93 0 0 0 0 126 0 0 4 0
Lane Group Flow (vph) 3 1327 301 284 1762 0 227 33 0 0 1 0
Confl. Peds. (#/hr) 13 38 38 13 2 2
Heavy Vehicles (%) 2% 2% 0% 2% 2% 0% 2% 0% 2% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.1 66.3 66.3 26.6 91.8 28.1 28.1 28.1
Effective Green, g (s) 2.1 67.3 67.3 27.6 92.8 29.1 29.1 29.1
Actuated g/C Ratio 0.02 0.48 0.48 0.20 0.66 0.21 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 1720 641 345 2371 288 327 342
v/s Ratio Prot 0.00 c0.37 c0.16 0.49 0.02
v/s Ratio Perm 0.23 c0.16 0.00
v/c Ratio 0.12 0.77 0.47 0.82 0.74 0.79 0.10 0.00
Uniform Delay, d1 68.0 30.0 24.4 53.9 15.7 52.5 44.9 44.0
Progression Factor 1.00 0.67 0.62 1.30 0.78 1.00 1.00 1.00
Incremental Delay, d2 1.3 2.2 1.6 8.1 1.1 13.3 0.1 0.0
Delay (s) 69.0 22.2 16.6 78.1 13.4 65.8 45.0 44.0
Level of Service E C B E B E D D
Approach Delay (s) 21.0 22.4 57.3 44.0
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (m) 7.5 50.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 0.99
Frt 0.850 0.994 0.850 0.901
Flt Protected 0.950 0.950 0.961 0.993
Satd. Flow (prot) 1684 3579 1597 1785 3585 0 0 1846 1597 0 1697 0
Flt Permitted 0.950 0.950 0.540 0.929
Satd. Flow (perm) 1678 3579 1597 1785 3585 0 0 1034 1557 0 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 4 163 98
Link Speed (k/h) 50 50 50 50
Link Distance (m) 195.3 622.7 123.3 883.5
Travel Time (s) 14.1 44.8 8.9 63.6

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 62 1224 192 126 1732 173 38 202 27 23
Future Volume (vph) 62 1224 192 126 1732 173 38 202 27 23
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Detector Phase 7 4 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 11.0 24.0 24.0 11.0 24.0 9.0 44.0 44.0 44.0 44.0
Total Split (s) 11.0 66.0 66.0 21.0 76.0 9.0 53.0 53.0 44.0 44.0
Total Split (%) 7.9% 47.1% 47.1% 15.0% 54.3% 6.4% 37.9% 37.9% 31.4% 31.4%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min None None None None None
Act Effct Green (s) 10.2 73.3 73.3 15.0 78.1 35.7 35.7 35.7
Actuated g/C Ratio 0.07 0.52 0.52 0.11 0.56 0.26 0.26 0.26
v/c Ratio 0.51 0.65 0.21 0.66 0.90 0.80 0.39 0.40
Control Delay 82.2 14.2 2.2 64.1 34.9 69.6 11.0 20.8
Queue Delay 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 82.2 14.3 2.2 64.1 35.1 69.6 11.0 20.8
LOS F B A E D E B C
Approach Delay 15.6 37.0 40.9 20.8
Approach LOS B D D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 28.8 Intersection LOS: C
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     9: Lakeshore Rd E & Haig Blvd
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Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 62 1224 192 126 1803 211 202 189
v/c Ratio 0.51 0.65 0.21 0.66 0.90 0.80 0.39 0.40
Control Delay 82.2 14.2 2.2 64.1 34.9 69.6 11.0 20.8
Queue Delay 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 82.2 14.3 2.2 64.1 35.1 69.6 11.0 20.8
Queue Length 50th (m) 19.2 36.5 2.2 36.5 225.6 57.6 8.7 21.0
Queue Length 95th (m) m#29.7 52.8 m6.4 m39.5m#306.5 81.4 27.3 39.6
Internal Link Dist (m) 171.3 598.7 99.3 859.5
Turn Bay Length (m) 50.0 50.0 100.0
Base Capacity (vph) 122 1873 910 210 2000 347 630 528
Starvation Cap Reductn 0 92 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 18 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.69 0.21 0.60 0.91 0.61 0.32 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
9: Lakeshore Rd E & Haig Blvd Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 1224 192 126 1732 71 173 38 202 27 23 139
Future Volume (vph) 62 1224 192 126 1732 71 173 38 202 27 23 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5 3.5 3.7 3.5
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1684 3579 1597 1785 3585 1840 1557 1694
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.54 1.00 0.93
Satd. Flow (perm) 1684 3579 1597 1785 3585 1035 1557 1584
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 62 1224 192 126 1732 71 173 38 202 27 23 139
RTOR Reduction (vph) 0 0 74 0 2 0 0 0 121 0 73 0
Lane Group Flow (vph) 62 1224 118 126 1801 0 0 211 81 0 116 0
Confl. Peds. (#/hr) 11 11 5 12 12 5
Heavy Vehicles (%) 6% 2% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 9.2 72.3 72.3 14.0 77.1 34.7 34.7 34.7
Effective Green, g (s) 10.2 73.3 73.3 15.0 78.1 35.7 35.7 35.7
Actuated g/C Ratio 0.07 0.52 0.52 0.11 0.56 0.26 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 122 1873 836 191 1999 263 397 403
v/s Ratio Prot 0.04 0.34 c0.07 c0.50
v/s Ratio Perm 0.07 c0.20 0.05 0.07
v/c Ratio 0.51 0.65 0.14 0.66 0.90 0.80 0.20 0.29
Uniform Delay, d1 62.5 24.2 17.2 60.0 27.5 48.8 41.0 41.9
Progression Factor 1.19 0.49 0.34 0.97 1.12 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.2 0.2 2.8 2.6 16.0 0.3 0.4
Delay (s) 76.4 13.1 6.1 60.9 33.4 64.8 41.2 42.3
Level of Service E B A E C E D D
Approach Delay (s) 14.8 35.2 53.3 42.3
Approach LOS B D D D

Intersection Summary
HCM 2000 Control Delay 29.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.919
Flt Protected 0.980 0.968
Satd. Flow (prot) 1659 0 1842 0 0 1783
Flt Permitted 0.980 0.968
Satd. Flow (perm) 1659 0 1842 0 0 1783
Link Speed (k/h) 50 50 50
Link Distance (m) 85.8 91.1 132.2
Travel Time (s) 6.2 6.6 9.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
101: East Avenue & Street L Afternoon Peak Hour
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 32 48 19 0 112 56
Future Volume (vph) 32 48 19 0 112 56
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 32 48 19 0 112 56

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 80 19 168
Volume Left (vph) 32 0 112
Volume Right (vph) 48 0 0
Hadj (s) -0.25 0.03 0.17
Departure Headway (s) 4.1 4.3 4.3
Degree Utilization, x 0.09 0.02 0.20
Capacity (veh/h) 843 809 827
Control Delay (s) 7.5 7.4 8.3
Approach Delay (s) 7.5 7.4 8.3
Approach LOS A A A

Intersection Summary
Delay 8.0
Level of Service A
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.884 0.979 0.989
Flt Protected 0.950 0.993 0.992
Satd. Flow (prot) 0 1750 0 0 1617 0 0 1803 0 0 1807 0
Flt Permitted 0.950 0.993 0.992
Satd. Flow (perm) 0 1750 0 0 1617 0 0 1803 0 0 1807 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 86.0 72.6 101.7 130.4
Travel Time (s) 6.2 5.2 7.3 9.4

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
102: Lakefront Promanade & Street L Afternoon Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 16 0 0 30 0 182 0 373 67 106 496 56
Future Volume (vph) 16 0 0 30 0 182 0 373 67 106 496 56
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 16 0 0 30 0 182 0 373 67 106 496 56

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 16 212 440 658
Volume Left (vph) 16 30 0 106
Volume Right (vph) 0 182 67 56
Hadj (s) 0.23 -0.45 -0.06 0.02
Departure Headway (s) 7.7 6.3 5.6 5.4
Degree Utilization, x 0.03 0.37 0.69 0.98
Capacity (veh/h) 409 549 629 661
Control Delay (s) 11.0 13.0 20.0 53.8
Approach Delay (s) 11.0 13.0 20.0 53.8
Approach LOS B B C F

Intersection Summary
Delay 35.6
Level of Service E
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.946 0.972 0.982
Flt Protected 0.977 0.989 0.985 0.994
Satd. Flow (prot) 0 1738 0 0 1723 0 0 1764 0 0 1798 0
Flt Permitted 0.977 0.989 0.985 0.994
Satd. Flow (perm) 0 1738 0 0 1723 0 0 1764 0 0 1798 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 55.4 82.6 89.6 142.3
Travel Time (s) 4.0 5.9 6.5 10.2

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 61 35 32 30 50 54 101 169 71 78 454 80
Future Volume (vph) 61 35 32 30 50 54 101 169 71 78 454 80
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 61 35 32 30 50 54 101 169 71 78 454 80

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 128 134 341 612
Volume Left (vph) 61 30 101 78
Volume Right (vph) 32 54 71 80
Hadj (s) -0.02 -0.16 -0.03 -0.02
Departure Headway (s) 6.9 6.7 5.8 5.4
Degree Utilization, x 0.24 0.25 0.55 0.92
Capacity (veh/h) 486 496 599 612
Control Delay (s) 12.1 11.9 15.6 40.5
Approach Delay (s) 12.1 11.9 15.6 40.5
Approach LOS B B C E

Intersection Summary
Delay 27.3
Level of Service D
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.975 0.985
Flt Protected 0.961 0.988
Satd. Flow (prot) 1726 0 0 1820 1814 0
Flt Permitted 0.961 0.988
Satd. Flow (perm) 1726 0 0 1820 1814 0
Link Speed (k/h) 50 50 50
Link Distance (m) 72.3 87.6 135.3
Travel Time (s) 5.2 6.3 9.7

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 129 30 82 257 601 75
Future Volume (vph) 129 30 82 257 601 75
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 129 30 82 257 601 75

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 159 339 676
Volume Left (vph) 129 82 0
Volume Right (vph) 30 0 75
Hadj (s) 0.08 0.08 -0.03
Departure Headway (s) 6.4 5.4 4.9
Degree Utilization, x 0.28 0.51 0.92
Capacity (veh/h) 536 649 728
Control Delay (s) 12.0 13.9 38.5
Approach Delay (s) 12.0 13.9 38.5
Approach LOS B B E

Intersection Summary
Delay 27.8
Level of Service D
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865
Flt Protected 0.974
Satd. Flow (prot) 1593 0 1842 0 0 1794
Flt Permitted 0.974
Satd. Flow (perm) 1593 0 1842 0 0 1794
Link Speed (k/h) 50 50 50
Link Distance (m) 198.1 66.7 91.1
Travel Time (s) 14.3 4.8 6.6

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 0 15 4 0 48 41
Future Volume (vph) 0 15 4 0 48 41
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 15 4 0 48 41

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 15 4 89
Volume Left (vph) 0 0 48
Volume Right (vph) 15 0 0
Hadj (s) -0.57 0.03 0.14
Departure Headway (s) 3.5 4.0 4.1
Degree Utilization, x 0.01 0.00 0.10
Capacity (veh/h) 987 870 876
Control Delay (s) 6.6 7.1 7.5
Approach Delay (s) 6.6 7.1 7.5
Approach LOS A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 21.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.905 0.886 0.970 0.998
Flt Protected 0.986 0.992 0.995
Satd. Flow (prot) 0 1644 0 0 1619 0 1842 1787 0 0 1829 0
Flt Permitted 0.986 0.992 0.995
Satd. Flow (perm) 0 1644 0 0 1619 0 1842 1787 0 0 1829 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 174.1 140.0 142.6 101.7
Travel Time (s) 12.5 10.1 10.3 7.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 5 0 12 30 0 164 0 270 67 56 463 7
Future Volume (vph) 5 0 12 30 0 164 0 270 67 56 463 7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 5 0 12 30 0 164 0 270 67 56 463 7

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 17 194 0 337 526
Volume Left (vph) 5 30 0 0 56
Volume Right (vph) 12 164 0 67 7
Hadj (s) -0.33 -0.44 0.00 -0.11 0.05
Departure Headway (s) 6.3 5.7 5.7 5.6 5.2
Degree Utilization, x 0.03 0.31 0.00 0.53 0.76
Capacity (veh/h) 481 570 612 615 678
Control Delay (s) 9.5 11.3 7.5 13.5 22.8
Approach Delay (s) 9.5 11.3 13.5 22.8
Approach LOS A B B C

Intersection Summary
Delay 17.6
Level of Service C
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.961 0.955 0.978 0.985
Flt Protected 0.981 0.988 0.988 0.995
Satd. Flow (prot) 0 1737 0 0 1738 0 0 1780 0 0 1805 0
Flt Permitted 0.981 0.988 0.988 0.995
Satd. Flow (perm) 0 1737 0 0 1738 0 0 1780 0 0 1805 0
Link Speed (k/h) 50 50 50 50
Link Distance (m) 56.3 124.7 104.4 89.6
Travel Time (s) 4.1 9.0 7.5 6.5

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 44 35 32 30 50 40 101 257 71 49 409 58
Future Volume (vph) 44 35 32 30 50 40 101 257 71 49 409 58
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 44 35 32 30 50 40 101 257 71 49 409 58

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 111 120 429 516
Volume Left (vph) 44 30 101 49
Volume Right (vph) 32 40 71 58
Hadj (s) -0.06 -0.12 -0.02 -0.01
Departure Headway (s) 6.6 6.6 5.5 5.3
Degree Utilization, x 0.21 0.22 0.65 0.77
Capacity (veh/h) 462 476 630 646
Control Delay (s) 11.4 11.4 18.1 23.6
Approach Delay (s) 11.4 11.4 18.1 23.6
Approach LOS B B C C

Intersection Summary
Delay 19.2
Level of Service C
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15



Lanes and Geometrics Scenario 7b Future Total Conditions
108: Hydro Rd & Rangeview Rd Afternoon Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 43

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.972 0.990
Flt Protected 0.962 0.987
Satd. Flow (prot) 1722 0 0 1818 1824 0
Flt Permitted 0.962 0.987
Satd. Flow (perm) 1722 0 0 1818 1824 0
Link Speed (k/h) 50 50 50
Link Distance (m) 108.3 161.7 87.6
Travel Time (s) 7.8 11.6 6.3

Intersection Summary
Area Type: Other

HCM Unsignalized Intersection Capacity Analysis Scenario 7b Future Total Conditions
108: Hydro Rd & Rangeview Rd Afternoon Peak Hour

Scenario 7b Future Total Conditions Synchro 11 Report
Afternoon Peak Hour Page 44

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 115 30 82 224 583 48
Future Volume (vph) 115 30 82 224 583 48
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 115 30 82 224 583 48

Direction, Lane # EB 1 NB 1 SB 1
Volume Total (vph) 145 306 631
Volume Left (vph) 115 82 0
Volume Right (vph) 30 0 48
Hadj (s) 0.07 0.09 -0.01
Departure Headway (s) 6.2 5.3 4.8
Degree Utilization, x 0.25 0.45 0.84
Capacity (veh/h) 543 659 742
Control Delay (s) 11.3 12.4 27.5
Approach Delay (s) 11.3 12.4 27.5
Approach LOS B B D

Intersection Summary
Delay 21.1
Level of Service C
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
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