
Illustration Mitigation Description Existing (2013) No‐Build (2023) Option A1 Option A1 V3 Option A2 Option B1 Option B2

Existing Geometrics       

NB Right‐turn lane on MLK      

SB right‐turn lane on MLK      

3rd NB through lane on MLK, requiring a 3rd receiving lane on MLK north of 
Estes      

2nd SB left‐turn lane on MLK, requiring a 2nd receiving lane on Estes east of 
MLK     

2nd EB and WB through lanes on Estes, requiring 2nd receiving lanes on Estes 
both east and west of MLK   

2nd WB left‐turn lane on Estes    

2nd EB left‐turn lane on Estes 

Existing Estes MLK
10/11/2013

 Baseline C:\Users\gdavis2\Documents\Central West 10-11-13\MLK Estes.syn
 ©2011 Microsoft Corporation ©AND ©2010 NAVTEQ
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Level of Service Description
A  Minimal Delays, avg. delay is less than 10 seconds

B
Low levels of Delay and Queuing; avg. delay is between 
10 and 20 seconds

C

Intermittently vehicles wait through more than one sig-
nal cycle, occasionally back ups may occur but traff ic 
fl ow is stable; avg. delay is between 20 and 35 seconds. 

D

Delays at intersections may become extensive, but 
enough cycles with lower demand occur to permit peri-
odic clearance, preventing excessive backups; avg. de-
lay is between 35 and 55 seconds

E 

Traff ic fi lls intersection capacity and long queues and 
delays are to be expected and many vehicles will wait 
for more than one signal cycle; avg. delay is between 
55 and 80 seconds

F 

Traff ic demand exceeds capacity of intersection 
resulting in very long queues and delays for most 
vehicles. Most vehicles at the intersection will 
need to wait through more than one signal cycle; 
avg delay exceeds 80 seconds

westbound Estes Dr.

eastbound Estes Dr.

northbound MLK

southbound MLK



A 1
10/14/2013

A 1 Baseline C:\Users\gdavis2\Documents\Central West 10-11-13\A 1.syn
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VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM

P:\38133.00 Chapel Hill West\ssheets\Alt 1 v3 analysis results

VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM

P:\38133.00 Chapel Hill West\ssheets\Alt 1 v3 analysis results

VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM

P:\38133.00 Chapel Hill West\ssheets\Alt 1 v3 analysis results

Illustration Mitigation Description Existing (2013) No‐Build (2023) Option A1 Option A1 V3 Option A2 Option B1 Option B2

Existing Geometrics       

NB Right‐turn lane on MLK      

SB right‐turn lane on MLK      

3rd NB through lane on MLK, requiring a 3rd receiving lane on MLK north of 
Estes      

2nd SB left‐turn lane on MLK, requiring a 2nd receiving lane on Estes east of 
MLK     

2nd EB and WB through lanes on Estes, requiring 2nd receiving lanes on Estes 
both east and west of MLK   

2nd WB left‐turn lane on Estes    

2nd EB left‐turn lane on Estes 

Illustration Mitigation Description Existing (2013) No‐Build (2023) Option A1 Option A1 V3 Option A2 Option B1 Option B2

Existing Geometrics       

NB Right‐turn lane on MLK      

SB right‐turn lane on MLK      

3rd NB through lane on MLK, requiring a 3rd receiving lane on MLK north of 
Estes      

2nd SB left‐turn lane on MLK, requiring a 2nd receiving lane on Estes east of 
MLK     

2nd EB and WB through lanes on Estes, requiring 2nd receiving lanes on Estes 
both east and west of MLK   

2nd WB left‐turn lane on Estes    

2nd EB left‐turn lane on Estes 

LAND USES
687 Resid. Units
93,700 Off ice sf’
93,350 Retail sf’
13000 Commercial sf
59300 Hotel sf’
30,000 Institutional sf’

DAILY TRIPS
4,592
1,034
3,027
836
484
988

10,961 total daily trips

7,234 (67%) 2,638 (24%) 438 (4%) 548  (5%)

A 1

WITHOUT mitigation WITH mitigation

VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM

P:\38133.00 Chapel Hill West\ssheets\Alt 1 v3 analysis results

VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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**

Mitigation 
Measure Iden-
tified in Caro-
lina North TIA

*
*

Improvement 
required to 
mitigate back-
ground growth 
and CN traffic.

*

westbound Estes Dr.

eastbound Estes Dr.

northbound MLK

southbound MLK



A 1
10/14/2013

A 1 Baseline C:\Users\gdavis2\Documents\Central West 10-11-13\A 1.syn
 ©2011 Microsoft Corporation ©AND ©2010 NAVTEQ

10/16/2013

Illustration Mitigation Description Existing (2013) No‐Build (2023) Option A1 Option A1 V3 Final Alternative Option A2 Option B1 Option B2

Existing Geometrics        

NB Right‐turn lane on MLK       

SB right‐turn lane on MLK       

3rd NB through lane on MLK, requiring a 3rd receiving lane on MLK north of 
Estes       

2nd SB left‐turn lane on MLK, requiring a 2nd receiving lane on Estes east of 
MLK      

2nd EB and WB through lanes on Estes, requiring 2nd receiving lanes on Estes 
both east and west of MLK   

2nd WB left‐turn lane on Estes    

2nd EB left‐turn lane on Estes 

Central West Focus Area (Chapel Hill, NC)
Scenario Mitigation Requirement Summary
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10/16/2013

Illustration Mitigation Description Existing (2013) No‐Build (2023) Option A1 Option A1 V3 Final Alternative Option A2 Option B1 Option B2

Existing Geometrics        

NB Right‐turn lane on MLK       

SB right‐turn lane on MLK       

3rd NB through lane on MLK, requiring a 3rd receiving lane on MLK north of 
Estes       

2nd SB left‐turn lane on MLK, requiring a 2nd receiving lane on Estes east of 
MLK      

2nd EB and WB through lanes on Estes, requiring 2nd receiving lanes on Estes 
both east and west of MLK   

2nd WB left‐turn lane on Estes    

2nd EB left‐turn lane on Estes 

Central West Focus Area (Chapel Hill, NC)
Scenario Mitigation Requirement Summary
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LAND USES
620 Resid. Units
100,000 Off ice sf’
25,000 Retail sf’
30,000 Commercial sf’
65,000 Hotel sf’
50,000 Institutional sf’

DAILY TRIPS
4,003
1,152
761

1927
531

1,600

9,972 total daily trips

6,668(67%) 2,394  (24%) 385 (4%) 525  (5%)

CW Plan

VHB Engineering, NC

1. without mitigation, HCM results

Intersection Control Approach LOS Delay LOS Delay

Total E 59.5 F 96.7

Eastbound F 83.1 F 133.5

Westbound E 72.2 F 111.5

Northbound D 41.2 F 88.0

Southbound D 49.5 E 78.9

2. without mitigation, Synchro results

Intersection Control Approach LOS Delay LOS Delay

Total E 58.3 F 91.5

Eastbound F 81.2 F 126.6

Westbound E 68.5 F 103.5

Northbound D 40.1 F 84.3

Southbound D 49.6 E 74.9

3. with mitigation, HCM results

Intersection Control Approach LOS Delay LOS Delay

Total D 47.5 D 51.4

Eastbound E 66.3 E 65.8

Westbound E 58.9 E 55.9

Northbound C 30.2 D 47.8

Southbound D 39.8 D 45.7

4. with mitigation, Synchro results

Intersection Control Approach LOS Delay LOS Delay

Total D 46.6 D 49.9

Eastbound E 67.0 E 65.0

Westbound E 55.4 D 53.8

Northbound C 28.5 D 45.8

Southbound D 39.7 D 44.5

Central West Focus Area (Chapel Hill, NC)
Final Scenario AM and PM Peak Hour Level of Service Analysis Results

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized
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VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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WITHOUT mitigation

VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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VHB Engineering, NC

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 56.8 F 75.4 E 69.4 F 98.4 F 83.1 F 123.3

Eastbound F 85.1 F 96.6 F 86.3 F 139.9 F 89.5 F 177.6

Westbound E 69.4 E 78.7 E 69.3 F 113.6 E 78.5 F 158.1

Northbound D 38.1 E 76.8 D 48.9 F 88.1 D 52.1 F 104.8

Southbound D 44.6 E 63.2 E 69.6 E 79.6 F 95.8 F 92.5

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total E 55.2 E 71.9 E 67.4 F 92.9 E 79.8 F 116.1

Eastbound F 82.1 F 92.3 F 82.5 F 131.4 F 85.9 F 165.2

Westbound E 63.0 E 73.8 E 66.9 F 105.2 E 75.8 F 146.7

Northbound D 37.6 E 73.7 D 46.7 F 84.5 D 49.1 F 100.4

Southbound D 45.4 E 60.6 E 68.6 E 75.6 F 92.2 F 87.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 45.1 E 56.1 D 47.4 D 53.1 D 51.0 D 53.8

Eastbound E 65.2 E 73.9 E 66.4 E 62.3 F 83.8 E 71.6

Westbound E 68.4 E 60.5 E 61.7 E 63.6 E 70.1 E 69.0

Northbound C 32.1 D 54.3 C 32.3 D 50.0 C 26.3 D 44.6

Southbound C 30.4 D 47.4 D 37.6 D 44.6 D 36.2 D 43.9

Intersection Control Approach LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Total D 43.9 D 53.4 D 46.2 D 50.9 D 49.8 D 51.4

Eastbound E 65.6 E 71.3 E 66.4 E 61.1 F 83.4 E 72.9

Westbound E 60.3 E 58.1 E 58.5 E 59.7 E 68.0 E 65.3

Northbound C 30.9 D 51.4 C 30.3 D 48.0 C 24.7 D 43.5

Southbound C 31.1 D 44.8 D 36.9 D 42.9 D 35.2 D 39.6

Estes	Drive	&	M.L.K.	Jr. Signalized

AM PMAM PM AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

4. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, Synchro)

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PMAM PM AM PM

No-Build (2023) Build (2023) A1 Build (2023) A1 v3

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

3. Year (2023) Intersection Peak Hour Level of Service Analysis Results (with mitigation, HCM)

Build (2023) A1 v3

AM PM AM PM

Build (2023) A1 v3

AM PM

1. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, HCM)

2. Year (2023) Intersection Peak Hour Level of Service Analysis Results (without mitigation, Synchro)

No-Build (2023) Build (2023) A1

Estes	Drive	&	M.L.K.	Jr. Signalized

No-Build (2023) Build (2023) A1

AM PM AM PM
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WITH mitigation

VHB Engineering, NC

1. without mitigation, HCM results

Intersection Control Approach LOS Delay LOS Delay

Total E 59.5 F 96.7

Eastbound F 83.1 F 133.5

Westbound E 72.2 F 111.5

Northbound D 41.2 F 88.0

Southbound D 49.5 E 78.9

2. without mitigation, Synchro results

Intersection Control Approach LOS Delay LOS Delay

Total E 58.3 F 91.5

Eastbound F 81.2 F 126.6

Westbound E 68.5 F 103.5

Northbound D 40.1 F 84.3

Southbound D 49.6 E 74.9

3. with mitigation, HCM results

Intersection Control Approach LOS Delay LOS Delay

Total D 47.5 D 51.4

Eastbound E 66.3 E 65.8

Westbound E 58.9 E 55.9

Northbound C 30.2 D 47.8

Southbound D 39.8 D 45.7

4. with mitigation, Synchro results

Intersection Control Approach LOS Delay LOS Delay

Total D 46.6 D 49.9

Eastbound E 67.0 E 65.0

Westbound E 55.4 D 53.8

Northbound C 28.5 D 45.8

Southbound D 39.7 D 44.5

Central West Focus Area (Chapel Hill, NC)
Final Scenario AM and PM Peak Hour Level of Service Analysis Results

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Build (2023) Final

AM PM

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized

Estes	Drive	&	M.L.K.	Jr. Signalized
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** Improvement 
required to 
mitigate back-
ground growth 
and CN traffic.

*
*

Mitigation 
Measure Iden-
tified in Caro-
lina North TIA

*

westbound Estes Dr.

eastbound Estes Dr.

northbound MLK

southbound MLK

Central West PlanCentral West Plan


