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FRA Grade Crossing
Information

@ Gannett Fleming



U.S. DOT - CROSSING INVENTORY INFORMATION
AS OF 6/24/2011

Crossing No.:  465682wW Update Reason:  Changed Crossing Effective Begin-Date of Record: 12/18/09
Railroad: CLNA Carolina Coastal Rwy, Inc. [CLNA] End-Date of Record:
Initiating Agency Railroad Type and Positiion:  Public At Grade

Part | Location and Classification of Crossing

Division: LEASED/FOREIGN State: NC
Subdivision: CENTRAL County: WAKE

Branch or Line Name: MAIN City: In KNIGHTDALE
Railroad Milepost: $220.98 Street or Road Name: SMITHFIELD ROAD
RailRoad [.D. No.: Highway Type & No.: SR 2233
Nearest RR Timetable Stn: KNIGHTDALE HSR Corridor ID:

Parent Railroad: County Map Ref. No.:

Crossing Owner: Norfolk Southern Corp. [NS ] Latitude: 35.7871890
ENS Sign Installed: Longitude: -78.4823840
Passenger Service: None Lat/Long Source:

Avg Passenger Train Count: 0 Quiet Zone: No

Adjacent Crossing with
Separate Number:

Private Crossing Information:

ST/RRD

Category: Public Access:
Specify Signs: Specify Signals:
ST/IRRA ST/RRB ST/RRC
Railroad Use:
State Use:
Narrative:
Emergency Contact:  (800)946-4744 Railroad Contact: State Contact:

Part Il Railroad Information

Number of Daily Train Movements: Less Than One Movement Per Day:
Total Trains: 4 Total Switching: 0 Day Thru:

Typical Speed Range Over Crossing: From 10 to 49 mph Maximum Time Table Speed:

Type and Number of Tracks: Main: 1 Other 0 Specify:

Does Another RR Operate a Separate Track at Crossing? No

Does Another RR Operate Over Your Track at Crossing? No

No
2
49

(919)715-5564



U.S. DOT - CROSSING INVENTORY INFORMATION

Crossing 465682wW Continued

Part lll: Traffic Control Device Information

Signs:
Crossbucks: 2
Advanced Warning: Yes
Pavement Markings: Stop Lines and RR Xing

Symbols

Train Activated Devices:
Gates: 2
Mast Mounted FL: 2
Cantilevered FL (Over): 0
Other Flashing Lights: 0
0

Highway Traffic Signals:

Other Train Activated

Warning Devices:

Channelization: None
Track Equipped with No

Train Sianals?

Part IV: Physical Characteristics

Type of Development: Commercial
Number of Traffic Lanes 2

Crossing Railroad:

Is Highway Paved? Yes

Crossing Surface: Asphalt and Flange
Nearby Intersecting

Highway? 76 to 200 feet

Does Track Run Down a

Street? No

Is Commercial Power Available? Yes

Part V: Highway Information

Highway System: Non-Federal-aid
Is Crossing on State

Highway System: Yes

Annual Average Daily

Traffic (AADTY: 008345
Estimated Percent Trucks: 06

Posted Highway Speed: 35

Effective Begin-Date of Record: 12/18/09

End-Date of Record:

Highway Stop Signs: 0
Hump Crossing Sign: No
Other Signs: 0 Specify:

0
4 Quad or Full Barrier: No
Total Number FL Pairs: 6
Cantilevered FL (Not over): 0
Specify Other Flashing Lights:
Wigwags: 0 Bells: 1
Special Warning Devices Not
Train Activated:
Type of Train Detection: None
Traffic Light N/A
Interconnection/Preemption:
Smallest Crossing Angle: 60 to 90 Degrees
Are Truck Pullout Lanes Present? No
If Other:
Is it Signalized? No
Is Crossing Hluminated? No
Functional Classification of .
Road at Crossina: Rural Minor Collector
AADT Year: 2005
Avg. No of School Buses per Day: 2



HIGHWAY-RAIL GRADE CROSSING

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

ACCIDENT/INCIDENT REPORT

OMB Approval No. 2130-0500

Name Of Alphabetic Code | RR Accident/Incident No.
1. Reporting Railroad Carolina Coastal Rwy, Inc. [CLNA] 1a. CLNA 1b.2
2. Other Railroad Involved in Train Accident/incident 2a. 2b.
3. Railroad Responsible for Track Maintenance Carolina Coastal Rwy, Inc. [CLNA] 3a. CLNA 3b. 2
4. U.S. DOT-AAR Grade Crossing ID No. 465681P Is. Date of Accident/Incident  01/16/09 6. Time of Accident/Incident  12:28 PM
7. Nearest Railroad Station 8. Division 9. County 10. State Code
KNIGHTDALE WILSON WAKE Abbr. 37 | NC
11.City (itinacity) KNIGHTDALE 12. Highway Name or No. FAYETTEVILLE ST Public [ ] Private
Highway User Involved Rail Equipment Invoived
13. Type " : Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
C. Truck-trailer F. Bus J. Other Motor Vehicle 1. Train (units puliing) 5. Car§sg (standigg) A. Train pulling- RCL
A.Auto  D. Pick-up truck G. School Bus K. Pedestrian A | 2 Train (units pushing) 6. Light loco(s) (moving) ~B. Train pushing- RCL 1
B. Truck E.Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (standing) C. Train standing- RCL
14. Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mph at impact) 0 1. North 2. South 3. East 4. West | 4 1
16. Position 1. Stalled on crossing 3. Moving over crossing Code | 18. Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped | 2 2. Rail equipment struck by highway user | 1
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials? 4
1. Highway User 2. Rail Equipment 3. Both 4. Neither l 4 1. Highway User 2. Rail Equipment 3. Both 4. Neither l
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22. Visibility (single entry) Code | 23. Weather (single entry) Code
(specify itminus) 24 °F | 1. Dawn 2. Day 3.Dusk 4. Dark | 2 1. Clear 2. Cloudy 3. Rain 4. Fog 5. Sleet 6. Snow 1
24. Type of Equipment A. Spec. MoW Equip| 25. Track Type Used by Rail Code | 26. Track Number or Name
Consist 1. Freighttrain 4. Work train 7. Yard/Switching Equipment Involved
(single entry) 2. Passenger train 5. Single car 8. Light loco(s) Code
3. Commuter train 6. Cut of cars 9. Main./inspect. car | 1 1.Main 2. Yard 3.Siding 4. Industry | 1 NS MAIN
27. FRA Track 28. Number of 29. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
2 Units 2 22 E. Estimated 20 mph | E 1. North 2. South 3. East 4. West I 2
32. Typeof 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs  11. Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman  12. None 2. No
Code(s) I 07 l I l [ [ 3. Unknown l 2
35. Location of Waming Code |386. Crossing Warning Interconnected  Code 37. Crossing illuminated by Street Code
1. Both Sides with Highway Signals Lights or Special Lights
2. Side of Vehicle Approach | 1 2 I 1
3. iter Qi - sroach 1.Yes 2.No 3. Unknown 1.Yes 2.No 3. Unknown
38. Driver's [39. Driver's Code |40. Driver Drove Behind or in Front of Train Code |[41. Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
2 1. Male 1. Yes 2.No 3. Unknown 2 2. Stopped and then proceeded 5. Other  (specify) l 4
2. Female 3. Did not stop
42. Driver Passed Standing Code | 43. View of Track Obscured by (primary obstruction) Code
Highway Vehicle 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other  (specify)
1.Yes 2.No 3. Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed l ]
] 44. Driver was Code 45, Was Driver in the Vehicle? Code
Casuatties to: Killed | Injured 1. Kiled 2. Injured 3. Uninjured | 3 1.Yes 2. No | 1
46, Highway-Rail C ing U 47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
. & rossin . .
\ghway-Rall Lrossing Users | 0 1 (est. dollar damage) I $25,000 (include driver) 1
49. Railroad Employees 50. Total Number of People on Train §1. Is a Rail Equipment Accident / Code
- (include passengers and crew) Incident Report Being Filed
52. Passengers on Train 2 1.Yes 2 No 2

53a. Special Study Block

53b. Special Study Block

54. Narrative Description

TRAIN.

VEHICLE STOPPED ON CROSSING AFTER RUNNING A STOP SIGN ON AN ADJACENT HIGHWAY AND WAS STUCK BY

55, Typed Name and Title 56. Signature

57. Date

FORM FRA F 6180.57

* NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 8180.55A




HIGHWAY-RAIL GRADE CROSSING

DEPARTMENT OF TRANSPORTATION ACCIDENT/INCIDENT REPORT
FEDERAL RAILROAD ADMINISTRATION (FRA) OMB Approval No. 2130-0500
Name Of Alphabetic Code | RR Accident/Incident No.
1. Reporting Railroad Norfolk Southern Corp. [NS | 1a. NS 1b. 016783
2. Other Railroad Invoived in Train Accident/incident 2a. 2b.
3. Railroad Responsible for Track Maintenance Norfolk Southern Corp. [NS ] 3a. NS 3b. 016783
4. U.S. DOT-AAR Grade Crossing ID No. 465681P }54 Date of Accident/incident 05/14/04 6. Time of Accident/Incident  (7:30 AM
7. Nearest Railroad Station 8. Division 9. County 10. State Code
KNIGHTDALE EAST WAKE Abbr. 37 [ NC
11.City (ifinacityy KNIGHTDALE 12. Highway Name or No. FAYETTEVILLE ST Public D Private
Highway User Involved Rail Equipment Involved
13. Type . . Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
C. Truck-trailer F. Bus J. Other Motor Vehicle 1. Train (units pulling) 5. Carﬁsg (standing) A. Train pulling- RCL
A.Auto  D.Pick-up truck G. School Bus K. Pedestrian A 2. Train (units pushing) 6. Light loco(s) (moving) B. Train pushing- RCL 1
B. Truck E.Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (standing) C. Train standing- RCL
14. Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mph at impact) 15 | 1. North 2. South 3. East 4. West I 2 1
16. Position 1. Stailed on crossing 3. Moving over crossing Code | 19. Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped | 3 2. Rail equipment struck by highway user | 1
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials? 4
1. Highway User 2. Rail Equipment 3. Both 4. Neither l 2 1. Highway User 2. Rail Equipment 3. Both 4. Neither l
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22, Visibility (single entry) Code | 23. Weather (single entry) Code
(specity itminus)  72°F | 1.Dawn 2.Day 3.Dusk 4.Dark | 2 1. Clear 2. Cloudy 3.Rain 4. Fog 5. Sleet 6. Snow 1
24. Type of Equipment A. Spec. MoW Equip| 25 Track Type Used by Rail Code | 26. Track Number or Name
Consist 1. Freighttrain 4. Work frain 7. Yard/Switching Equipment involved
(single entry) 2. Passenger train 5. Single car 8. Light loco(s) Code
3. Commuter train 6. Cut of cars 9. Main./inspect. car | 1 1.Main 2 Yard 3.Siding 4.Industry | 1 NS MAIN TRACK
27. FRA Track 28. Number of 29. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
3 Units 4 123 E. Estimated 26 mph | E 1. North 2. South 3. East 4. West l 4
32. Type of 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs  11. Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman 12, None 2. No
Codes) | o7 | | ] | | 3. Unknown I 2
35. Location of Waming Code |[36. Crossing Waming Interconnected  Code 37. Crossing Illuminated by Street Code
1. Both Sides with Highway Signals Lights or Special Lights
2. Side of Vehicle Approach 1 2 2
Ho Qi . 1.Yes 2.No 3. Unknown 1.Yes 2.No 3. Unknown |
3. roach
38. Driver's [39. Driver's Code [40. Driver Drove Behind or in Front of Train Code |41. Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
75 1. Male 1 1.Yes 2.No 3. Unknown 2 2. Stopped and then proceeded 5. Other  (specify) l 3
2. Female 3. Did not stop
42. Driver Passed Standing Code | 43. View of Track Obscured by (primary obstruction) Code
Highway Vehicle 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other  (specify)
1.Yes 2.No 3. Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed , 8
. 44. Driver was Code 45. Was Driver in the Vehicle? Code
Casuaities to: Killed | injured 1. Kiled 2. Injured 3. Uninjured | 3 1.Yes 2.No | 1
46. High Rail & ing U 47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
- highway-Rail Crossing Users | @ 0 (est. dollar damage) | $14,000 (include driver) 1
49. Railroad Employees 0 0 50. Total Number of People on Train 61. Is a Rail Equipment Accident / Code
- (include passengers and crew) Incident Report Being Filed
52. Passengers on Train 2 1.Yes 2 No 2
53a. Special Study Block 53b. Special Study Block
54, Narrative Description
55. Typed Name and Title 56. Signature 57. Date

FORM FRA F 6180.57 * NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 6180.55A




DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

HIGHWAY-RAIL GRADE CROSSING

ACCIDENT/INCIDENT REPORT

OMB Approval No. 2130-0500

Name Of Alphabetic Code | RR Accident/Incident No.
1. Reporting Railroad Norfolk Southern Corp. [NS ] 1a. NS 1b. 005707
2. Other Railroad involved in Train Accident/Incident 2a. 2b. 005707
3. Railroad Responsible for Track Maintenance Norfolk Southern Corp. [NS ] 3a. NS 3b. 005707
4. U.S. DOT-AAR Grade Crossing ID No. 465681 P IS. Date of Accident/Incident  06/05/01 6. Time of Accident/Incident 07:10 AM
7. Nearest Railroad Station 8. Division 9. County 10. State Code
KNIGHTDALE PIEDMONT WAKE Abbr. 37| NC
11.City (finacityy KNIGHTDALE 12. Highway Name or No. FAYETTEVILLE ST Public [ _] Private
Highway User Involved Rail Equipment Involved
13. Type ; . Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
Y C. T:juck-trailer F. Bus J. Other Mf)tor Vehicle 1. Train (units pulling) 5. Cargsg (standing) A. Train puliing- RCll.fy
A.Auto  D. Pick-up truck G. School Bus K. Pedestrian B 2. Train (units pushing) 6. Light loco(s) (moving) B. Train pushing- RCL 1
B. Truck E. Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (standing) C. Train standing- RCL
14. Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mphatimpact) @ | 1.North 2. South 3. East 4.West | 4 1
16. Position 1. Stalled on crossing 3. Moving over crossing Code | 19. Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped [ 2 2. Rail equipment struck by highway user | 1
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials? 4
1. Highway User 2. Rail Equipment 3. Both 4. Neither I 2 1. Highway User 2. Rail Equipment 3. Both 4. Neither '
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22. Visibility (single entry) Code | 23. Weather (single entry) Code
70 °F 1

(specify if minus)

1. Dawn 2. Day 3.Dusk 4. Dark |

2

1. Clear 2. Cloudy 3. Rain 4. Fog 5. Sleet

8. Snow

24. Type of Equipment
Consist 1. Freight train

4. Work train 7. Yard/Switching
(single entry) 2. Passenger train 5. Single car 8. Light loco(s)

A. Spec. MoW Equip| 25. Track Type Used by Rail

Equipment Invoived
Code

Code | 26. Track Number or Name

3. Commuter train 6. Cut of cars 9. Main./inspect. car | 1 1.Main 2 Yard 3.Siding 4.iIndustry | 1 NS MAIN TRACK
27. FRA Track 28. Number of 29. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
4 Units 3 60 E. Estimated 35 mph | E 1. North 2. South 3. East 4. West I 2
32 Type of 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs  11. Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman 12. None 2. No 2
Codes) | 07 | I I I | 3. Unknown I
35. Location of Waming Code |36. Crossing Waming Interconnected  Code 37. Crossing Illuminated by Street Code
1. Both Sides with Highway Signals Lights or Special Lights
2. Side of Vehicle Approach l 1 2 2
3 ite Side of Vehicle Approach 1. Yes 2. No 3. Unknown 1.Yes 2. No 3. Unknown l
38. Driver's 139. Driver's Code }40. Driver Drove Behind or in Front of Train Code |41. Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
25 1. Male 1.Yes 2.No 3. Unknown 2 2. Stopped and then proceeded 5. Other  (specify) l 4
2. Female 3. Did not stop
42. Driver Passed Standing Code | 43. View of Track Obscured by (primary obstruction) Code
Highway Vehicle 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other  (specify)
1.Yes 2. No 3.Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed , 8
) 44, Driver was Code 45. Was Driver in the Vehicle? Code
Casualties to: Killed | Injured 1. Kited 2. Injured 3. Uninjured | 3 1.Yes 2. No | 1
46. Hiah Rail Grossing U 47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
- Righway-Rail Crossing Users | ¢ 0 (est. dollar damage) I $1,500 (include driver) 1
49. Railroad Employees 50. Total Number of People on Train 51. Is a Rail Equipment Accident / Code
- (include passengers and crew) Incident Report Being Filed
62. Passengers on Train 2 1.Yes 2. No 2
53a. Special Study Biock 53b. Special Study Block
54. Narrative Description
55. Typed Name and Title 56. Signature 57. Date

FORM FRA F 6180.57

* NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 6180.55A




HIGHWA

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

Y-RAIL GRADE CROSSING

ACCIDENT/INCIDENT REPORT

OMB Approval No. 2130-0500

Name Of Alphabetic Code | RR Accidentincident No.
1. Reporting Railroad Southern Rwy Co. [SOU ] ta. SQU 1b. X010690077
2. Other Railroad involved in Train Accident/incident 2a. 2b.
3. Railroad Responsible for Track Maintenance Southern Rwy Co. [SOU | 3a. SOU 3b. X010690077
4. U.S. DOT-AAR Grade Crossing ID No. 465683D |5. Date of Accident/Incident (6/18/90 8. Time of Accident/Incident  05:35 PM
7. Nearest Railroad Station 8. Division 9. County 10. State Code
KNIGHTDALE WAKE Abbr. 37 | NC
11.City (ifinacity KNIGHTDALE 12. Highway Name or No. SR 2049 Public [ | Private
Highway User Involved Rail Equipment Invoived
13. Type : . Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
C. Truck-trailer F. Bus J. Other Motor Vehicle T Toain (units pulling) 5. Car§s§ (standing) A. Train pulling- RCL
A Auto  D. Pick-up truck G. School Bus K. Pedestrian A 2. Train (units pushing) 6. Light loco(s) (moving) B. Train pushing- RCL
B. Truck E.Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (sfanding) C. Train standing- RCL
14, Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mph at impact) 0 | 1. North 2. South 3. East 4. West l 4 1
16. Position 1. Stalled on crossing 3. Moving over crossing Code | 19, Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped | 2 2. Rai! equipment struck by highway user | 1
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials?
1. Highway User 2. Rail Equipment 3. Both 4. Neither l 4 1. Highway User 2. Rail Equipment 3. Both 4. Neither I
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22, Visibility (single enlry) Code | 23. Weather (single entry) Code
(specity ifminus)  90°F | 1. pawn 2 Day 3.Dusk 4.Dark | 2 1. Clear 2. Cloudy 3.Rain 4. Fog 5. Sleet 6. Snow 1
24. Type of Equipment A. Spec. MoW Equip| 25, Track Type Used by Rail Code | 26. Track Number or Name
Consist 1. Freighttrain 4. Work train 7. Yard/Switching Equipment involved
(single entry) 2. Passenger train 5. Single car 8. Light loco(s) Code
3. Commuter train 6. Cut of cars 9. Main./inspect. car l 1 1.Main 2 Yard 3.Siding 4.Industry | 1 1
27. FRA Track 28. Number of 29. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
3 Units 4 14 E. Estimated 35 mph | R 1. North 2. South 3. East 4. West l 2
32. Type of 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs 11, Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman  12. None 2. No
Codes) | 07 | | | | 3. Unknown l
35. Location of Warning Code |36. Crossing Warning Interconnected  Code 37. Crossing llluminated by Street Code
1. Both Sides with Highway Signais Lights or Special Lights
2. Side of Vehicle Approach l 1 2 2
3, ite Si f Vehicle Approach 1.Yes 2.No 3. Unknown 1.Yes 2.No 3. Unknown |
38. Driver's 39, Driver's Code [40. Driver Drove Behind or in Front of Train Code [41. Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
1. Male 1.Yes 2.No 3. Unknown 2 2. Stopped and then proceeded 5. Other  (specify) I 4
2. Female 3. Did not stop
42. Driver Passed Standing Code | 43. View of Track Obscured by (primary obstruction) Code
Highway Vehicle 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other  (specify)
1.Yes 2. No 3.Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed , 8
) 44. Driver was Code 45. Was Driver in the Vehicle? Code
Casualties to: Killed | Injured 1. Kiled 2. Injured 3. Uninjured | 1.Yes 2. No | 1
47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
48. Hi -Rall i . !
6. Highway-Rail Crossing Users | 2 (est. doliar damage) I $200,000 (include driver) 2
49. Railroad Employees 50. Total Number of People on Train 51. Is a Rail Equipment Accident / Code
) (include passengers and crew) Incident Report Being Filed
52. Passengers on Train 1. Yes 2 No 2
53a. Special Study Block §3b. Special Study Block
54. Narrative Description
55. Typed Name and Title 56. Signature 57. Date

FORM FRA F 6180.57

*NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 6180.55A



HIGHWA

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

Y-RAIL GRADE CROSSING

ACCIDENT/INCIDENT REPORT

OMB Approval No. 2130-0500

Name Of Alphabetic Code | RR Accident/incident No.
1. Reporting Railroad Southern Rwy Co. [SOU | 1a. SOU 1b. GC0189031
2. Other Railroad Involved in Train Accident/Incident 2a. 2b.
3. Railroad Responsible for Track Maintenance Southern Rwy Co. [SOU | 3a. SOU 3b. GC0189031
4. U.S. DOT-AAR Grade Crossing ID No. 465681P !5. Date of AccidentIncident 04/08/89 6. Time of Accident/Incident  10:25 PM
7. Nearest Railroad Station 8. Division 9. County 10. State Code
KNIGHTDALE WAKE Abbr. 37 ] NC
11.City (finacityy KNIGHTDALE 12. Highway Name or No. SR 2513 FAYETTEVILLE Public | | Private
Highway User Involved Rail Equipment Involved
13. Type . . Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
C. Truck-trailer F. Bus J. Other Motor Vehicle 1. Train (units pulling) 5. Cargs; (standing) A. Train pulling- RCILfy
A.Auto  D. Pick-up truck G. School Bus K. Pedestrian B 2. Train (units pushing) 6. Light loco(s) (moving) B. Train pushing- RCL 1
B. Truck E. Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (standing) C. Train standing- RCL
14. Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mph at impact) 1| 1 North 2. South 3. East 4. West | 4 89
16. Position 1. Stalled on crossing 3. Moving over crossing Code | 19. Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped | 3 2. Rail equipment struck by highway user | 2
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials?
1. Highway User 2. Rail Equipment 3. Both 4. Neither l 4 1. Highway User 2. Rail Equipment 3. Both 4. Neither I
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22, Visibility (single entry) Code | 23. Weather (single entry) Code
(specify if minus) 40°F | 1 pawn 2. Day 3. Dusk 4. Dark I 4 1. Clear 2. Cloudy 3. Rain 4. Fog 5. Sleet 6. Snow 2
24. Type of Equipment A. Spec. MoW Equip| 25. Track Type Used by Rail Code | 26. Track Number or Name
Consist 1. Freighttrain 4. Work train 7. Yard/Switching Equipment Involved
(single entry) 2. Passenger train 5. Single car 8. Light loco(s) Code
3. Commuter train 6. Cut of cars 9. Main./inspect. car I 1 1.Main 2.Yard 3.Siding 4. Industry 1 MAIN
27. FRA Track 28. Number of 29. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
3 Units 4 116 E. Estimated 6 mph | E 1. North 2. South 3. East 4. West l 1
32. Typeof 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs  11. Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman 12. None 2. No
Codes) | 07 | ] | I 3. Unknown l
35. Location of Waming Code |36. Crossing Warning Interconnected  Code 37. Crossing llluminated by Street Code
1. Both Sides with Highway Signals Lights or Special Lights
2. Side of Vehicle Approach I 1 2 2
3.0 ite Side of Vehicle Approach 1.Yes 2 No 3. Unknown 1.Yes 2.No 3. Unknown I
38. Driver's [38. Driver's Code [40. Driver Drove Behind or in Front of Train Code |41, Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
1. Male 1.Yes 2. No 3.Unknown 2 2. Stopped and then proceeded 5. Other  (specify) I 3
2. Female 3. Did not stop
42. Driver Passed Standing Code |43. View of Track Obscured by (primary obstruction) Code
Highway Vehicie 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other  (specify)
1.Yes 2. No 3.Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed l 8
. 44. Driver was Code 45. Was Driver in the Vehicle? Code
Casualties to: Killed | Injured 1. Kiled 2.Injured 3. Uninjured | 3 1.Yes 2 No | 1
46, Hiah Rail Crossing U 47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
- highway-Rail Lrossing Users | 0 0 (est. dollar damage) l $0 (include dniver) 1
49. Railroad Employees 50. Total Number of People on Train 51. Is a Rail Equipment Accident / Code
(include passengers and crew) Incident Report Being Filed
52. Passengers on Train 1.Yes 2. No 2
53a. Special Study Block 53b. Special Study Block
54. Narrative Description
55. Typed Name and Title 56. Signature 57. Date

FORM FRA F 6180.57

* NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 6180.55A



HIGHWAY-RAIL GRADE CROSSING

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

ACCIDENT/INCIDENT REPORT

OMB Approval No. 2130-0500

Name Of Alphabetic Code | RR Accident/incident No.
1. Reporting Railroad Norfolk Southern Corp. NS | 1a. N§ 1b. GC0176089
2. Other Railroad Involved in Train Accident/Incident 2a. 2b.
3. Railroad Responsible for Track Maintenance Southern Rwy Co. [SOU ] 3a. SOU 3b. XXX
4. U.S. DOT-AAR Grade Crossing ID No. 465681P |5. Date of Accident/Incident 12/16/76 6. Time of Accident/Incident  08:35 PM
7. Nearest Railroad Station 8. Division 9. County 10. State Code

KNIGHTDALE WAKE Abbr. 37 | NC

11.City (finacity KNIGHTDALE 12. Highway Name or No. SR 2513 FAYETTEVILLE Public [ _] Private

Highway User Involved

Rail Equipment involved

13. Type ; . Code | 17. Equipment 4. Car(s) (moving) 8. Other (specify) Code
C. Truck-trailer F. Bus J. Other Motor Vehicle 1. Train (units pulling) 5. Car§s; (standing) A. Train pulting- RCL
A.Auto  D. Pick-up truck G. School Bus K. Pedestrian A 2. Train (units pushing) 6. Light loco(s) (moving) B. Train pushing- RCL
B. Truck E.Van H. Motorcycle M. Other (specify) 3. Train (standing) 7. Light loco(s) (standing) C. Train standing- RCL
14. Vehicle Speed 15. Direction (geographical) Code | 18. Position of Car Unit in Train
(est. mph at impact) 0 | 1. North 2. South 3. East 4. West l 3 1
16. Position 1. Stalled on crossing 3. Moving over crossing Code| 19. Circumstance 1. Rail equipment struck highway user Code
2. Stopped on Crossing 4. Trapped ] 2 2. Rail equipment struck by highway user | 1
20a. Was the highway user and/or rail equipment involved Code | 20b. Was there a hazardous materials release by Code
in the impact transporting hazardous materials?
1. Highway User 2. Rail Equipment 3. Both 4. Neither l 4 1. Highway User 2. Rail Equipment 3. Both 4. Neither l
20c. State the name and quantity of the hazardous materials released, if any
21. Temperature 22 Visibility (single entry) Code | 23. Weather (single entry) Code
(specity ifminus)  45°F | 1. Dawn 2. Day 3 Dusk 4.Dark | 4 1. Clear 2. Cloudy 3.Rain 4.Fog 5. Sleet 6. Snow 1
24. Type of Equipment A. Spec. MOW Equip| 25, Track Type Used by Rail Code | 26. Track Number or Name
Consist 1. Freighttrain 4. Work train 7. Yard/Switching Equipment Involved
(single entry) 2. Passenger train 5. Single car 8. Light loco(s) Code
3. Commuter train 6. Cut of cars 9. Main./inspect. car | 1 1. Main 2.Yard 3. Siding 4. Industry 1 MAIN LINE

27. FRA Track 28. Number of 28. Number of |30. Consist Speed (Recorded if available) Code| 31. Time Table Direction Code
Class Locomotive Cars R. Recorded
3 Units 4 33 E. Estimated 1S mph | E 1. North 2. South 3. East 4. West I 1
32. Typeof 1. Gates 4. Wig wags 7. Crossbucks 10. Flagged by crew 33. Signaled Crossing 34. Whistle Ban Code
Crossing 2. Cantilever FLS 5. Hwy. traffic signals 8. Stop signs  11. Other (specify) Warning 1. Yes
Warning 3. Standard FLS 6. Audible 9. Watchman 12. None 2. No
Code(s) I 07 I ] l I ' 3. Unknown l
35. Location of Wamning Code |36. Crossing Waming Interconnected  Code 37. Crossing lliuminated by Street Code
1. Both Sides with Highway Signals Lights or Special Lights
) roach l 1 1.Yes 2. No 3. Unknown | 2 1.Yes 2.No 3. Unknown I 2
38. Driver's [39. Driver's Code [40. Driver Drove Behind or in Front of Train Code [41. Driver Code
Age Gender and Struck or was Struck by Second Train 1. Drove around or thru the gate 4. Stopped on crossing
1. Male 1.Yes 2. No 3. Unknown 2 2. Stopped and then proceeded 5. Other  (specify) I 4
2. Female 3. Did not stop
42. Driver Passed Standing Code | 43. View of Track Obscured by (primary obstruction) Code
Highway Vehicle 1. Permanent Structure 3. Passing Train 5. Vegetation 7. Other (specify)
1.Yes 2.No 3. Unknown 2 2. Standing railroad equipment 4. Topography 6. Highway Vehicles 8. Not Obstructed , 8
. 44, Driver was Code 45. Was Driver in the Vehicle? Code
Casualties to: Kilied | Injured 1. Killed 2. Injured 3. Uninjured | 3 1.Yes 2. No l "
46. High Rail Crossing U 47. Highway Vehicle Property Damage 48. Total Number of Highway-Rail Crossing Users
- righway-Rail Lrossing Users | @ 0 (est. dollar damage) I $250 (include driver) 8
49. Railroad Employees 0 50. Total Number of People on Train 51. Is a Rail Equipment Accident / Code
- (include passengers and crew) Incident Report Being Filed
52. Passengers on Train 1.Yes 2 No 2
53a. Special Study Block 53b. Special Study Block
54. Narrative Description
55. Typed Name and Title 56. Signature 57. Date

FORM FRA F 6180.57

* NOTE THAT ALL CASUALTIES MUST BE REPORTED ON FORM FRA F 6180.55A




Synchro Reports

H GannettFleming






Knightdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd

Existing Timing Plan: AM Peak
ey v ANt AN ] S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations F': 3 & & &

Volume (vph) 157 127 4 35 107 8 10 187 26 5 110 122

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45 48 52 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.99 0.98 0.93

Fit Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1689 1707 1708 1616

Fit Permitted 0.73 0.87 0.98 0.99

Satd. Flow (perm) 1262 1502 1670 1600

Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088

Adij. Flow (vph) 187 151 5 45 139 10 12 25 3 6 125 139

RTOR Reduction (vph) 0 1 0 0 3 0 0 6 0 0 53 0

Lane Group Flow (vph) 0 342 0 0 191 0 0 262 0 0 217 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 : 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 16.4 16.1 D 11

Effective Green, g (s) 16.4 16.1 11.0 1.1

Actuated g/C Ratio 0.44 043 0.30 0.30

Clearance Time (s) 45 48 52 5.1

Vehicle Extension (s) 3.0 3.0 20 20

Lane Grp Cap (vph) 558 652 495 479

v/s Ratio Prot ‘

v/s Ratio Perm c0.27 0.13 c0.16 0.14

vic Ratio ; 0.61 0.29 0.53 0.45

Uniform Delay, d1 79 6.8 10.9 10.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 20 0.3 0.5 0.2

Delay (s) 99 71 114 10.8

Level of Service A A B B

Approach Delay (s) 99 741 114 10.8

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.58 :

Actuated Cycle Length (s) 371 Sum of lost time (s) 9.7

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Gannett Fleming/wiw 6/23/12011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Existing PM Timing Plan: PM Peak

N Y,
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & ' % Fi % &
Volume (vph) 215 m 9 50 101 14 14 253 52 4 370 276
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 48 5.2 5.1
Lane Util. Factor 1.00 ; 1.00 1.00 1.00
Frt 1.00 0.99 0.98 0.94
Fit Protected 0.97 0.99 1.00 1.00
Satd. Flow (prot) 1679 1693 1697 1638
Fit Permitted 0.71 0.83 0.96 1.00
Satd. Flow (perm) 1229 1431 1638 1636
Peak-hour factor, PHF 087 087 087 080 080 08 094 094 094 094 094 094
Adi. Flow (vph) 247 128 10 62 126 18 16 269 55 4 394 294
RTOR Reduction (vph) 0 2 0 0 6 0 0 8 ' TGRSR | 30 0
Lane Group Flow (vph) 0 383 0 0 200 0 0 331 0 0 662 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases i 6 8 4
Actuated Green, G (s) 23.1 22.8 25.3 254
Effective Green, g (s) 231 ‘ 228 253 ; 254
Actuated g/C Ratio 0.40 0.39 0.44 0.44
Clearance Time (s) 45 48 5.2 5.1
Vehicle Extension (s) 3.0 3.0 2.0 2.0
Lane Grp Cap (vph) 489 562 SEHS s
v/s Ratio Prot
v/s Ratio Perm c0.31 0.14 0.20 c0.40
vic Ratio 0.78 0.36 0.46 0.93
Uniform Delay, d1 15.3 125 1.6 LT L
Progression Factor 1.00 - 1.00 1.00 1.00
Incremental Delay, d2 b i el R 0.2 17.6
Delay (s) 23.3 12.9 11.8 331
Level of Service c B B ; c
Approach Delay (s) 23.3 12.9 1.8 33.1
Approach LOS ; : c B B c
Intersection Summary
HCM Average Control Delay - 238 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) : 58.1 Sum of lost time (s) 96
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) i 15
¢ Critical Lane Group
Gannett Fleming/wiw 6/23/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

No-Build 2016 Timing Plan: AM Peak
ey v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & s T %

Volume (vph) 173 140 4 39 118 9 1 206 29 6 121 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45 48 ‘ 5.2 51

L.ane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 099 098 0.93

Fit Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1689 1705 1707 1616

Flt Permitted 0.74 0.86 0.98 0.99

Satd. Flow (perm) 1280 1482 1670 1600

Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088

Adj. Flow (vph) 206 167 5 51 153 12 13 248 35 7 138 153

RTOR Reduction (vph) 0 1 0 0 3 0 0 7 0 0 53 0

Lane Group Flow (vph) 0 37 0 0 213 0 0 289 0 0 245 0

Tum Type Perm ‘ Perm Perm Perm

Protected Phases - 6 8 ‘ 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 18.7 : 184 : 124 125

Effective Green, g {s) 18.7 18.4 124 12.5

Actuated g/C Ratio 0.46 0.45 0.30 0.31

Clearance Time (s) 45 48 5.2 5.1

Vehicle Extension (s) 3.0 30 20 20

Lane Grp Cap (vph) 587 668 508 490

v/s Ratio Prot ‘ ‘ : ‘

v/s Ratio Perm c0.29 0.14 c0.17 0.15

vlc Ratio 0.64 0.32 0.57 0.50

Uniform Delay, d1 85 7.2 12.0 11.6

Progression Factor 1.00 ARSI 1.00 1.00

Incremental Delay, d2 24 0.3 0.9 0.3

Delay (s) 10.9 75 12.8 11.9

Level of Service B A B B

Approach Delay (s) 109 ik /- = 12.8 119

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio ‘ 0.61 ; ; :

Actuated Cycle Length (s) 40.8 Sum of lost time (s) 97

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group :

Gannett Fleming/wiw 6/23/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

No-Build 2016 Timing Plan; PM Peak
O TR 20 S N SR I B4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations & & & F: %

Volume (vph) 237 123 10 56 112 15 15 2719 57 4 409 305

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 | g g 10 10 10 10

Total Lost time (s) 45 4.8 5.2 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.99 0.98 0.94

Fit Protected 097 0.99 1.00 1.00

Satd. Flow (prot) 1679 1693 1697 1638

Flt Permitted 0.69 0.82 0.97 1.00

Satd. Flow (perm) 1197 1405 1643 1636

Peak-hour factor, PHF 087 087 087 080 08 080 094 094 094 094 094 094

Adj. Flow (vph) 272 141 1 69 140 19 16 297 61 4 435 324

RTOR Reduction (vph) 0 2 g =0 5 0 [ 0 0 31 0

Lane Group Flow (vph) 0 422 0 0 223 0 0 366 0 0 732 0

Tum Type Perm Perm Perm Perm

Protected Phases 2 6 8 4

Permitted Phases ; 2 6 8 4

Actuated Green, G (s) 26.1 258 253 254

Effective Green, g (s) 26.1 258 263 254

Actuated g/C Ratio 0.43 0.42 0.41 042

Clearance Time (s) 45 48 52 5.1

Vehicle Extension (s) 3.0 3.0 2.0 2.0

Lane Grp Cap (vph) 511 593 680 680

v/s Ratio Prot

v/s Ratio Perm c0.35 0.16 0.22 c0.45

vi/c Ratio 0.83 0.38 0.54 1.08

Uniform Delay, d1 15.5 121 135 179

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 04 0.4 57.0

Delay (s) 26.0 125 13.9 74.8

Level of Service C B B E

Approach Delay (s) 26.0 125 13.9 74.8

Approach LOS C B B E

Intersection Summary

HCM Average Control Delay 426 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 61.1 Sum of lost time (s) 96

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) ‘ : 15

¢ Critical Lane Group

Gannett Fleming/wiw 6/23/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 Timing Plan: AM Peak

2y v ANt AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations F 8 & i 8 ¥ Y
Volume (vph) 173 136 9 66 109 9 20 206 47 6 121 135
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 48 52 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt ; 1.00 0.99 0.98 - 083
Fit Protected 0.97 0.98 1.00 1.00
Satd. Flow (prot) 1686 1696 1692 1616
Fit Permitted 0.74 0.79 0.96 0.99
Satd. Flow (perm) 1275 1359 1626 1599
Peak-hour factor, PHF 084 084 084 077 077 077 08 083 083 08 08 088
Adj. Flow (vph) 206 162 1" 86 142 12 24 248 57 7 138 153
RTOR Reduction (vph) 0 2 0 0 3 0 0 10 0 0 52 0
Lane Group Flow (vph) 0310 0 0 237 0 B.==:7348 0 0 246 0
Turn Type Perm Perm Perm Perm
Protected Phases ‘ 2 6 | 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 19.8 19.5 ‘ 13.7 =138
Effective Green, g (s) 19.8 19.5 13.7 13.8
Actuated g/C Ratio 046 045 0.32 0.32
Clearance Time (s) 45 48 5.2 5.1
Vehicle Extension (s) 3.0 3.0 20 20
Lane Grp Cap (vph) 584 613 516 511
v/s Ratio Prot ‘
v/s Ratio Perm ¢0.30 0.17 ¢0.20 0.15
vlc Ratio 0.65 0.39 062 048
Uniform Delay, d1 9.0 79 12.5 11.8
Progression Factor : 1.00 ~1.00 ; 1.00 1.00
Incremental Delay, d2 25 0.4 1.6 0.3
Delay (s) 1.5 83 141 121
Level of Service B A B B
Approach Delay (s) ‘ 11.5 - 83 i 141 12.1
Approach LOS B A B B
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio i 0.63 ;
Actuated Cycle Length (s) 43.2 Sum of lost time (s) 9.7
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group :
Gannett Fleming/wtw 6/23/2011
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Knighdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 Timing Plan: PM Peak
Ay v NN A S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & i S &

Volume (vph) 237 17 15 103 98 15 23 219 72 4 409 305

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 1055590 10 10 10 10

Total Lost time (s) 45 48 52 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.97 0.94

Fit Protected 0.97 0.98 1.00 1.00

Satd. Fiow (prot) 1675 1682 1687 1638

Fit Permitted 0.67 0.71 0.92 1.00

Satd. Flow (perm) 1155 1219 1651 1636

Peak-hour factor, PHF 087 08 087 080 080 080 094 094 094 094 094 094

Adj. Flow (vph) 272 134 17 129 122 19 3 297 77 4 435 324

RTOR Reduction (vph) 0 2 0 0 5 0 0 10 0 0 A 0

Lane Group Flow {vph) 0 421 0 0 265 0 0 395 0 0 732 0

Tumn Type Perm Perm Perm Perm

Protected Phases ; 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 26.8 26.5 253 254

Effective Green, g (s) 26.8 265 253 254

Actuated g/C Ratio 0.43 0.43 0.41 0.41

Clearance Time (s) 45 48 52 5.1

Vehicle Extension (s) 3.0 3.0 2.0 2.0

Lane Grp Cap (vph) 501 523 635 672

vis Ratio Prot

v/s Ratio Perm c0.36 0.22 0.25 c0.45

vic Ratio 0.84 0.51 0.62 1.09

Uniform Delay, d1 15.6 129 14.5 18.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 118 08 14 61.4

Delay (s) 274 13.7 15.8 79.6

Level of Service C B B E

Approach Delay (s) 274 13.7 15.8 79.6

Approach LOS c B e E

Intersection Summary

HCM Average Control Delay 43 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 818 Sum of lost time (s) 96

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15 ‘

¢ Critical Lane Group

Gannett Fleming/witw 6/23/2011
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Knightdale (CAMPO)
Build 2016 - MITIGATED 1 (SBR)

: First Ave (Bethlehem Rd) & Smithfield Rd

Timing Plan: AM Peak

O T 2N i L N R S A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & F: % & 4 o
Volume (vph) 173 136 g 66 109 9 20 206 47 8N 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 48 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 0.98 100 085
Fit Protected 0.97 0.98 1.00 1.00  1.00
Satd. Flow (prot) 1686 1696 1692 1734 1478
Flt Permitted 0.74 0.79 0.97 098 1.00
Satd. Flow (perm) 1276 1362 1648 1698 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088
Adj. Flow (vph) 206 162 1" 86 142 12 24 248 57 7 138 153
RTOR Reduction (vph) 0 2 0 0 3 0 0 1 0 0 0 104
Lane Group Flow (vph) =2 137 0 0 237 0 0 318 0 0 145 49
Tumn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 19.7 19.4 13.8 138 139
Effective Green, g (s) 19.7 19.4 13.8 139 139
Actuated g/C Ratio 0.46 045 0.32 032 032
Clearance Time (s) 45 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 20 20 20
Lane Grp Cap (vph) 582 612 526 546 476
v/s Ratio Prot )
v/s Ratio Perm c0.30 0.17 ¢0.19 009 003
v/c Ratio 0.65 0.39 0.60 027 0.10
Uniform Detay, d1 9.1 79 124 109 103
Progression Factor 1.00 1.00 1.00 1.00 1.00
incremental Delay, d2 25 04 1.4 0.1 0.0
Delay (s) 116 8.3 13.8 110 =103
Level of Service B A B B B
Approach Delay (s) 1.6 83 13.8 10.6
Approach LOS B A B B
Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.63 « i ‘
Actuated Cycle Length (s) 43.2 Sum of lost time (s) 97
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/23/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 1 (SBR) Timing Plan: PM Peak
Ay v ANt AN 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & N 4 [l
Volume (vph) 237 117 15 103 98 15 29 279 72 4 409 305
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 48 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00 100 1.00
Frt 0.99 0.99 0.97 100 085
Fit Protected 0.97 0.98 1.00 100 1.00
Satd. Flow (prot) 1675 1682 1687 1738 1478
Fit Permitted 0.68 0.71 0.93 1.00 1.00
Satd. Flow (perm) 1171 1222 1572 1732 1478
Peak-hour factor, PHF 087 087 087 08 080 080 094 094 094 094 094 094
Adj. Flow {vph) 272 134 17 129 122 19 3 297 77 4 435 324
RTOR Reduction (vph) 0 2 0 0 4 0 0 12 0 0 g5 20
Lane Group Flow (vph) 0 421 0 0 266 0 0 393 0 0 439 114
Tum Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 258 255 19.1 192 192
Effective Green, g (s) 25.8 25.5 19.1 192 192
Actuated g/C Ratio 047 0.47 0.35 035 035
Clearance Time (s) 45 48 52 5.1 5.1
Vehicle Extension (s) 3.0 3.0 20 2.0 2.0
Lane Grp Cap (vph) 553 571 550 609 520
v/s Ratio Prot
v/s Ratio Perm c0.36 0.22 0.25 c0.25 0.08
vic Ratio 0.76 0.47 0.72 072 022
Uniform Delay, d1 19 9.9 154 154 124
Progression Factor 1.00 1.00 1.00 100  1.00
Incremental Delay, d2 6.1 0.6 37 36 0.1
Delay (s) 18.0 10.5 19.1 189 125
Level of Service B S B Hirih =g
Approach Delay {s) 18.0 10.5 19.1 16.2
Approach LOS B B B B
Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 54.6 Sum of lost time (s) 9.6
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wiw 6/23/2011
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Knightdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 2 (SBR, WBL, EBL) Timing Plan: AM Peak
N Y,
Lane Configurations % 1 b t) & 4 [l
Volume (vph) 173 136 9 66 109 9 20 206 47 6 121 135
Ideal Flow (vphpl) 1800 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 48 48 : 52 5.1 5.1
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Frt 100 099 1.00 099 0.98 100 085
Fit Protected 095 1.00 095 1.00 1.00 1.00  1.00
Sald. Flow (prot) 1652 1722 1652 1718 1692 1734 1478
FlIt Permitted 066 1.00 0685 1.00 0.97 097 1.00
Satd. Flow (perm) 1146 1722 1126 1718 1645 1695 1478
Peak-hour factor, PHF 084 084 08 077 077 077 083 083 083 088 088 0.88
Adj. Flow (vph) 206 162 1 86 142 12 24 248 57 7 138 153
RTOR Reduction (vph) 0 4 0 0 5 0 0 11 0 0 0 102
Lane Group Flow (vph) 206 169 0 86 149 0 0 318 0 0 145 51
Tumn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 1835 135 132" 132 1.6 1 BRI Y
Effective Green, g (s) 135 135 132 132 11.6 "7 117
Actuated g/C Ratio 039 039 038 038 0.33 034 034
Clearance Time (s) 45 45 48 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 20 20 2.0
Lane Grp Cap (vph) 445 668 427 652 548 570 497
v/s Ratio Prot 0.10 0.09
v/s Ratio Perm c0.18 0.08 c0.19 009  0.03
vicRatio 046 025 020 023 0.58 025 0.10
Uniform Delay, d1 79 72 73 7.3 96 8.4 79
Progression Factor 1.00 1.00 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 0.8 0.2 0.2 0.2 09 0.1 0.0
Delay (s) 8.7 74 75 75 10.5 85 8.0
Level of Service A A A A B A A
Approach Delay (s) 8.1 75 10.5 82
Approach LOS A A B A
Intersection Summa
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 348 Sum of lost time (s) 9.7
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wiw 6/27/2011
WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Buiid AM MIT 2.syn Page 2



Knighdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 2 (SBR, EBL, WBL) Timing Plan: PM Peak
N R Y,
Lane Configurations % b b b & d ol
Volume (vph) 237 17 15 103 98 15 29 279 72 4 409 305
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 4.5 45 438 4.8 5.2 5.1 51
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 100 1.00
Frt 1.00 0.98 1.00 0.98 0.97 1.00 0.85
Fit Protected 095 1.00 095 1.00 1.00 100 1.00
Satd. Flow (prot) 1652 1709 1652 1703 1687 1738 1478
Fit Permitted 067 1.00 066 1.00 0.94 1.00 1.00
Satd. Flow (perm) 1160 1709 1149 1703 1598 1731 1478
Peak-hour factor, PHF 087 08 08 080 080 080 094 094 094 094 094 094
Adj. Flow (vph) 272 134 17 129 122 19 297 77 4 435 324
RTOR Reduction (vph) 0 7 0 0 8 0 0 SRS  JEEEIC | 0 202
Lane Group Flow {vph) 272 144 0 129 133 0 0 393 0 0 439 122
Turn Type Perm Perm ‘ Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 175 175 172 172 16.2 163 163
Effective Green, g (s) 175 - 115 W2 172 16.2 163 163
Actuated g/C Ratio 040 040 040 040 0.37 038 038
Clearance Time (s) 45 45 48 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 468 689 455 675 596 650 555
v/s Ratio Prot 0.08 0.08
v/s Ratio Perm c0.23 0.11 0.25 c0.25 0.08
v/c Ratio 058 021 028 020 0.66 068 022
Uniform Delay, d1 10.1 84 89 8.6 1.3 1.3 9.2
Progression Factor 1.00  1.00 100 1.00 1.00 1.00  1.00
Incremental Delay, d2 18 0.2 03 01 20 e S
Delay (s) 11.9 8.6 9.3 8.7 13.3 13.5 9.3
Level of Service B A A A B B A
Approach Delay (s) 10.7 9.0 13.3 1.7
Approach LOS B A B B
Intersection Summary : ;
HCM Average Control Delay 115 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 43.4 Sum of lost time (s) 96
intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/27/12011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 3 (SBR, WBL, EBL, NBR) Timing Plan: AM Peak
N Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S % S 4 ol 4 'l
Volume (vph) 173 136 9 66 109 9 20 206 47 6 121 135
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 48 48 5.2 52 5.4 5.1
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00 099 100 099 1.00 085 100 085
Fit Protected 095 1.00 095 1.00 1.00  1.00 1.00  1.00
Satd. Flow (prot) 1652 1722 1852 1718 1731 1478 1734 1478
Flt Permitted 066 1.00 065 1.00 096 1.00 098 1.00
Satd. Flow (perm) 1146 1722 1126 1718 1670 1478 1697 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088
Adj. Flow (vph) 206 162 1 86 142 12 24 248 57 7 138 153
RTOR Reduction {vph) 0 4 0 0 5 0 0 0 39 0 0 104
Lane Group Flow (vph) 206 169 0 86 149 0 0 272 18 0 145 49
Turn Type Perm Perm Perm Perm  Perm Perm
Protected Phases 2 6 ‘ 8 4
Permitted Phases 2 ; 6 8 8 4 4
Actuated Green, G (s) 130 130 1240 12T 104 104 105 105
Effective Green, g (s) 130 130 127 127 104 104 105 105
Actuated g/C Ratio 039 039 038 038 031 031 032 032
Clearance Time (s) 45 45 48 48 5.2 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 20 20 2.0 20
Lane Grp Cap (vph) 450 676 432 659 525 464 538 469
v/s Ratio Prot 0.10 0.09 :
vis Ratio Perm c0.18 0.08 c0.16  0.01 009 003
vi/c Ratio 046 025 020 023 052 0.04 027 0.10
Uniform Delay, d1 74 6.8 6.8 6.9 9.3 79 8.4 8.0
Progression Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.2 0.2 04 0.0 0.1 0.0
Delay (s) 8.2 70 70 71 9.7 79 85 8.0
Level of Service A A A A A A A A
Approach Delay (s) 76 7.1 94 83
Approach LOS A A A A
| clion Summa :
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 048
Actuated Cycle Length (s) 33.1 Sum of lost time (s) 9.7
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 3 (SBR, EBL, WBL, NBR) Timing Plan: PM Peak
R R
Lane Configurations % b % ‘B 4 i 4 o
Volume (vph) 237 117 15 103 98 15 29 279 72 4 409 305
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10-"°1 10 10210 10
Total Lost time (s) 45 45 4.8 48 5.2 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 100 1.00 100 1.00 : 1.00 1.00
Fr 1.00 098 1.00 098 1.00 085 100 085
Flt Protected 095 1.00 095 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 1652 1709 1652 1703 1730 1478 1738 1478
Fit Permitted 067 1.00 066 1.00 093 1.00 100 1.00
Satd. Flow (perm) 1160 1709 1149 1703 1619 1478 1732 1478
Peak-hour factor, PHF 087 08 08 080 080 080 094 094 094 094 094 094
Adj. Flow (vph) 272 134 17 129 122 19 3 207 77 4 435 324
RTOR Reduction (vph) 0 7 0 0 a0 0 48 0 0 202
Lane Group Flow (vph) 272 144 0 129 133 0 0 328 29 0 439 122
Tum Type L e Perm Perm Perm  Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4 4
Actuated Green, G {s) 175 175 172 17.2 162 162 163 163
Effective Green, g (s) 115 175 172 172 162 16.2 163 163
Actuated g/C Ratio 040 040 040 040 037 037 038 0.38
Clearance Time (s) 45 45 48 48 5.2 5.2 51 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 20 2.0
Lane Grp Cap (vph) 468 689 455 675 604 552 650 555
v/s Ratio Prot 0.08 0.08 ;
v/s Ratio Perm ¢0.23 0.11 020 0.02 c0.25 0.08
v/c Ratio 058 0.2 028 020 054 0.05 068 022
Uniform Delay, d1 101 84 89 86 ; 10.7 8.7 1.3 92
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 18 0.2 0.3 0.1 0.5 0.0 22 0.1
Delay (s) 11.9 8.6 9.3 8.7 1.2 8.7 135 9.3
Level of Service B A A A B A B A
Approach Delay (s) 10.7 9.0 10.7 1.7
Approach LOS B A ; B B
Intersection Su ;
HCM Average Control Delay 109 HCM Level of Service ; B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 434 Sum of lost time (s) 96
Intersection Capacity Utilization 72.4% ICU Level of Service c
Analysis Period (min) ; 15

¢ Critical Lane Group

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO)
Build 2016 - NCDOT Option

: First Ave (Bethlehem Rd) & Smithfield Rd

Timing Plan: AM Peak

N Y Y,
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBER
Lane Configurations % P % P & ¥ o
Volume (vph) 173 136 9 66 109 9 20 206 47 6 121 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 45 48 48 52 51 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00  1.00
Frt 1.00 099 100 099 0.98 100 085
Flt Protected 095 1.00 095 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1652 1722 1652 1718 1692 1734 1478
FIt Permitted 066  1.00 065 1.00 0.97 097 1.00
Satd. Flow (perm) 1146 1722 1126 1718 1644 1694 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 08 08 08 088 088
Adj. Flow (vph) 206 162 11 86 142 12 24 248 57 7 138 153
RTOR Reduction (vph) 0 4 0 0 6 0 0 10 0 0 0 102
Lane Group Flow (vph) 206 169 0 86 148 0 0 319 0 0 145 51
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 187 437 134 134 14 115 15
Effective Green, g (s) 137 137 134 134 1.4 15 115
Actuated g/C Ratio 039 039 039 039 . 033 033 033
Clearance Time (s) 45 45 4.8 48 52 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 20 20 20
Lane Grp Cap (vph) 451 678 434 662 539 560 488
v/s Ratio Prot 0.10 0.09
v/s Ratio Perm c0.18 0.08 ¢0.19 009 003
vic Ratio ; 046 026 020 022 0.59 026 010
Uniform Delay, d1 7.8 741 741 72 9.8 8.5 8.1
Progression Factor 1.00 1.00 100 100 1.00 100 1.00
incremental Delay, d2 0.7 0.2 0.2 0.2 1.2 0.1 0.0
Delay(s) 85 73 73 74 109 86 8.1
Level of Service A A A A B A A
Approach Delay (s) 8.0 ‘ 74 109 8.4
Approach LOS A A B A
iFREHEHS .
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 34.8 Sum of lost time (s) 9.7
Intersection Capacity Utilization ; 55.8% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/23/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - NCDOT Option Timing Plan: PM Peak
Ay v AN AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 1; % + & 4 ol
Volume (vph) ; 7. 7R | [ 15 103 98 15 29 279 72 4 409 305
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 45 48 48 5.2 51 5.1
Lane Util. Factor 1.00 1.00 100 1.00 1.00 100 1.00
Frt 100 098 1.00 098 0.97 1.00 085
Fit Protected 095 1.00 095 1.00 1.00 ‘ 1.00  1.00
Satd. Flow (prot) 1652 1709 1652 1703 1687 1738 1478
Fit Permitted 067 1.00 066 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1160 1709 1148 1703 1602 1732 1478
Peak-hour factor, PHF 087 087 08 080 080 080 094 094 094 094 094 094
Adj. Flow (vph) 272 134 17 129 122 19 Ky 297 77 4 435 324
RTOR Reduction (vph) 0 8 0 0 10 0 0 10 0 0 O 19
Lane Group Fiow (vph) 272 143 0 129 131 0 0 3% 0 0 439 133
Tum Type Perm Perm : Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases N i 0 8 4 4
Actuated Green, G (s) 174 174 171 174 18.6 187 187
Effective Green, g (s) 174 174 ) fa A 18.6 187 187
Actuated g/C Ratio 038 038 037 037 0.41 041 0M
Clearance Time (s) 45 45 48 48 5.2 ; 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 20
Lane Grp Cap (vph) 442 651 430 637 652 709 605
v/s Ratio Prot 0.08 0.08
v/s Ratio Perm c0.23 ; on 0.25 e c0.25 0.09
v/c Ratio 062 022 030 02 0.61 062 022
Uniform Delay, d1 14 96 10.1 9.7 107 10.7 88
Progression Factor 1.00  1.00 1.00 1.00 1.00 100  1.00
Incremental Delay, d2 25 02 0.4 0.2 1.1 : 1.1 0.1
Delay (s) 14.0 9.7 105 9.9 11.8 11.8 8.8
Level of Service B A B A B B A
Approach Delay (s) 125 10.2 11.8 10.6
Approach LOS ; B B B it
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio ; 0.62
Actuated Cycle Length (s) 457 Sum of lost time (s) 9.6
Intersection Capacity Utilization 17.2% {CU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Gannett Fleming/wtw 6/23/2011
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Knightdale (CAMPO)
No-Build 2016 (5%)

1: First Ave (Bethlehem Rd) & Smithfield Rd

Timing Plan: AM Peak

N Y Y,
Lane Configurations F: Y F: % & é

Volume (vph) 200 162 5 45 137 10 13 239 33 ] 140 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 ‘ 48 52 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.99 0.98 0.93

Fit Protected 0.97 0.99 1.00 1.00

Satd. Flow (prof) 1689 1706 1707 1616

Flt Permitted 0.73 0.85 0.97 0.99

Satd. Flow (perm) 1265 1460 1665 1601
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088
Adj. Flow (vph) 238 193 6 58 178 13 16 288 40 7 159 177
RTOR Reduction (vph) 0 1 0 0 3 0 0 6 0 0 53 0
Lane Group Flow (vph) 0 436 0 0 246 0 0 338 0 0 290 0
Turn Type Perm Perm Perm Perm

Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4

Actuated Green, G (s) 232 229 : 14.7 148
Effective Green, g (s) 23.2 229 14.7 14.8
Actuated g/C Ratio 0.49 0.48 0.31 0.31
Clearance Time (s) 45 4.8 5.2 5.1

Vehicle Extension (s) 3.0 3.0 20 2.0

Lane Grp Cap (vph) 817 702 514 498

v/s Ratio Prot

v/s Ratio Perm c0.35 0.17 ¢0.20 0.18

v/c Ratio 0.71 0.35 0.66 0.58

Uniform Delay, d1 9.5 7.7 14.3 13.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 37 0.3 2.3 1.1

Delay (s) 13.2 8.0 16.6 149

Level of Service B A B B
Approach Delay (s) 13.2 8.0 166 149
Approach LOS B A B B
Intersection Summary . .

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 476 Sum of lost time (s) 9.7

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Gannett Fleming/wiw 6/24/2011
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Knighdale (CAMPO)
No-Build 2016 (5%)

1: First Ave (Bethlehem Rd) & Smithfield Rd

Timing Plan: PM Peak

N Y Y,
Lane Configurations & & e 8 &

Volume (vph) 274 142 1 64 129 18 18 323 66 5 -472- 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width : 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 48 5.2 5.1

Lane Util. Factor o ) 1.00 1.00 1.00

Frt 1.00 0.99 0.98 0.94

Fit Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1679 1693 1697 1638

Fit Permitted 0.67 0.79 0.93 1.00

Satd. Flow (perm) 1154 1360 1586 1635
Peak-hour factor, PHF 087 087 087 080 080 08 094 094 094 094 094 094
Adj. Flow (vph) 35 163 13 80 161 22 19 344 70 5 502 374
RTOR Reduction (vph) 0 2 0 0 5 0 0 9 0 0 33 0
Lane Group Flow (vph) 0 489 0 0 258 0 0 424 0 0 848 0
Turn Type Perm Perm Perm Perm

Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4

Actuated Green, G (s) 32.0 31.7 25.2 25.3
Effective Green, g (s) 320 31.7 25.2 25.3
Actuated g/C Ratio 0.48 0.47 0.38 0.38
Clearance Time (s) 45 48 52 5.1

Vehicle Extension (s) 3.0 3.0 2.0 2.0

Lane Grp Cap (vph) 552 644 597 618

v/s Ratio Prot

v/s Ratio Perm c0.42 0.19 0.27 c0.52

vic Ratio 0.89 0.40 0.71 1.37

Uniform Delay, d1 15.8 114 17.7 20.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 04 33 177.6

Delay (s) 31.6 11.8 21.1 198.4

Level of Service C B C F
Approach Delay (s) 31.6 11.8 211 198.4
Approach LOS C B C F

HCM Average Control Delay 97.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 66.9 Sum of lost time (s) 96

intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) : 15

¢ Critical Lane Group

Gannett Fleming/wtw 6/24/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 (5%) Timing Plan: AM Peak
A ey v AN AN Y

Lane Configurations P Y $ & &

Volume (vph) 200 157 10 77 126 10 23 239 55 6 140 156

Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45 48 52 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 099 0.98 0.93

Flt Protected 0.97 0.98 1.00 1.00

Satd. Flow (prot) 1686 1697 1692 1616

FIt Permitted 0.71 0.77 0.96 0.99

Satd. Flow (perm) 1232 1333 1629 1601

Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 088 088

Adj. Flow (vph) 238 187 12 100 164 13 28 288 66 7 159 177

RTOR Reduction (vph) 0 2 0 0 3 0 0 10 0 0 52 0

Lane Group Flow (vph) 0 435 0 0 274 0 0. - 372 0 0 29 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 246 243 : 163 16.4

Effective Green, g (s) 248 243 16.3 16.4

Actuated g/C Ratio 049 0.48 0.32 0.32

Clearance Time (s) 45 48 5.2 5.1

Vehicle Extension (s) 3.0 3.0 : 20 2.0

Lane Grp Cap (vph) 599 640 525 519

v/s Ratio Prot

vis Ratio Perm ¢0.35 0.21 c0.23 0.18

vic Ratio ; 0.73 043 071 0.56

Uniform Delay, d1 10.3 8.6 15.1 14.1

Progression Factor - 1.00 1.00 ; 1.00 1.00

Incrementat Delay, d2 44 05 36 0.8

Delay (s) 147 L9 186 15.0

Level of Service ‘ B A B B

Approach Delay (s) 147 9.1 186 - 150

Approach LOS B A B B

HCM Average Control Delay 14.7 HCM Level of Service B

HCM Volume to Capacity ratio ; 0.72

Actuated Cycle Length (s) 50.6 Sum of fost time (s) 9.7

Intersection Capacity Utilization 67.9% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group ‘

Gannett Fleming/wiw 6/24/2011

W:PROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM (5%).syn Page 2



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 (5%) Timing Pian: PM Peak
S U

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations ' 3 ' % & &

Volume (vph) 274 135 18 119 114 18 3 33 83 5 472 352

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 10 10 10 10 10 10 10 10 10

Total Lost time (s) 45 48 5.2 5.1

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.99 0.97 0.94

Fit Protected 0.97 0.98 1.00 1.00

Satd. Flow (prot) 1675 1682 1688 1638

Fit Permitted 0.64 0.68 0.83 1.00

Satd. Flow (perm) 1112 1169 1399 1635

Peak-hour factor, PHF 087 087 087 080 080 080 094 094 094 094 094 094

Adj. Flow (vph) 315 1565 21 149 142 22 35 344 88 5 502 374

RTOR Reduction (vph) 0 3 0 0 4 0 0 1" 0 0 33 0

Lane Group Flow (vph) 0 488 0 0 309 0 0 456 0 0 848 0

Turn Type ‘ Perm Perm Perm Perm ‘

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 33.2 329 251 252

Effective Green, g () 332 329 25.1 25.2

Actuated g/C Ratio 0.49 0.48 0.37 0.37

Clearance Time (s) 45 48 5.2 5.1

Vehicle Extension (s) 3.0 3.0 20 2.0

Lane Grp Cap (vph) 543 566 516 606

v/s Ratio Prot

v/s Ratio Perm c0.44 0.26 033 c0.52

v/c Ratio 0.90 0.55 0.88 1.40

Uniform Delay, d1 15.9 123 201 214

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 178 1.1 16.0 189.3

Delay (s) 335 13.4 36.1 210.7

Level of Service c B D F

Approach Delay (s) 335 13.4 36.1 210.7

Approach LOS C B D E

HCM Average Control Delay 103.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.12

Actuated Cycle Length (s) 68.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Gannett Fleming/wiw 6/24/2011
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Knightdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 4 (SBR) 5% Timing Plan: AM Peak
ANy DR N . A
Lane Configurations & & & 4 ol
Volume (vph) ; 200 157 : | FERERE ¢ 126 10 23 239 55 6 140 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 48 ‘ 52 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Fri 1.00 0.99 0.98 100 085
Flt Protected 0.97 0.98 1.00 1.00 1.00
Satd. Flow (prot) 1686 1697 1692 1735 1478
FIt Permitted 0.71 0.77 0.97 098 1.00
Satd. Flow (perm) 1232 1334 1645 1703 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 08 088
Adj. Flow (vph) 238 187 12 100 164 13 28 288 66 7 159 177
RTOR Reduction {vph) 0 2 0 0 3 0 0 1 0 0 0 118
Lane Group Flow (vph) 0 435 0 0 274 0 e T 0 0 166 59
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 : 6 8 22 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 241 238 16.6 16.7 167
Effective Green, g (s) 241 238 16.6 167  16.7
Actuated g/C Ratio 048 0.47 0.33 033 033
Clearance Time (s) 4.5 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 20 20 20
Lane Grp Cap (vph) 589 630 542 564 490
v/s Ratio Prot ‘ ~
v/s Ratio Perm c0.35 0.2 c0.23 010 0.04
vic Ratio 0.74 0.44 0.68 029 012
Uniform Delay, d1 10.6 8.8 14.6 125 117
Progression Factor 1.00 1.00 100 ; 100 1.00
Incremental Delay, d2 48 0.5 29 0.1 0.0
Delay (s) 15.5 9.3 17.5 ‘ 126. 118
Level of Service B A B B B
Approach Delay (s) ‘ 15.5 93 175 Se A
Approach LOS B A B B
e g il _ | . | .
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.72 ;
Actuated Cycle Length (s) 50.4 Sum of lost time (s) 9.7
Intersection Capacity Utilization ~ 68.6% ICU Level of Service c
Analysis Period (min) 15
¢ Critical Lane Group ‘
Gannett Fleming/wiw 6/24/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 4 (SBR) 5% Timing Plan: PM Peak
N U Y .
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR _ SBL SBT  SBR
Lane Configurations & & & 4 [
Volume (vph) 274 135 18 119 114 18 33 323 83 5 472 352
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 48 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00 100  1.00
Frt 0.99 0.99 0.97 1.00 085
Fit Protected 0.97 0.98 1.00 - 1.00  1.00
Satd. Flow (prot) 1675 1682 1688 1738 1478
Fit Permitted 0.64 0.68 0.82 1.00 1.00
Satd. Flow (perm) 1108 1169 1390 1731 1478
Peak-hour factor, PHF 087 087 087 080 080 08 094 094 094 094 094 094
Adj. Flow (vph) 315 155 2 149 142 22 35 344 88 5 502 374
RTOR Reduction (vph) - -2 0 0 4 0 0 11 0 0 0 231
Lane Group Flow {vph) 0 489 0 0 309 0 0 456 0 0 507 143
Turn Type Perm : Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 34.0 337 27.0 271 271
Effective Green, g (s) 34.0 33.7 =29 20
Actuated g/C Ratio 0.48 0.48 0.38 038 0.38
Clearance Time (s) 45 48 SuD2 5.1 51
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 533 557 531 664 567
v/s Ratio Prot
v/s Ratio Perm c0.44 0.26 c0.33 029 0.10
v/c Ratio 0.92 0.56 0.86 076 025
Uniform Delay, d1 17.0 132 20.1 190 149
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.6 1.2 126 47 01
Delay (s) 377 14.4 327 237 150
Level of Service D B c C B
Approach Delay (s) 37.7 14.4 327 20.0
Approach LOS D B c B
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.7 Sum of lost fime (s) 9.7
intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/24/2011
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Knightdale (CAMPO)

Build 2016 - MITIGATED 5 (SBR, WBL, EBL) 5%

: First Ave (Bethlehem Rd) & Smithfield Rd

Timing Plan: AM Peak

A ey v AN NS
Lane Configurations % s % P & 4 '
Volume (vph) 200 157 10 77 126 10 23 239 55 6 140 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Total Lost time (s) 45 45 48 48 52 5.1 5.1
Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00 1.00
Fri 100 0.99 100 0.99 0.98 1.00 085
Flt Protected 095 1.00 095  1.00 1.00 1.00  1.00
Satd. Flow (prot) 1652 1723 1652 1719 1692 1735 1478
Flt Permitted 065 1.00 063 1.00 0.97 098  1.00
Satd. Flow (perm) 1122 1723 1100 1719 1644 1700 1478
Peak-hour factor, PHF 08 084 084 077 077 077 08 083 083 08 08 088
Adj. Flow (vph) 238 187 12 100 164 13 28 288 66 7 159 177
RTOR Reduction (vph) 0 4 0 0 4 0 0 1 0 0 0 114
Lane Group Flow (vph) 238 195 0 100 173 0 0 3N 0 0 166 63
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 156 156 153 153 13.8 139 139
Effective Green, g (s) 156 156 163 153 13.8 139 139
Actuated g/C Ratio 040 040 039 039 0.35 036 0.36
Clearance Time (s) 45 4.5 4.8 4.8 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 20 20
Lane Grp Cap {vph) 448 687 430 673 580 604 525
v/s Ratio Prot 0.1 0.10
v/s Ratio Perm c0.21 0.09 c0.23 010  0.04
v/c Ratio : 053 0.28 023 026 0.64 027 012
Uniform Delay, d1 9.0 8.0 8.0 8.1 10.6 9.0 85
Progression Factor 1.00 1.00 100 1.00 1.00 100 1.00
Incremental Delay, d2 1.2 0.2 0.3 0.2 1.7 0.1 0.0
Delay (s) 10.2 8.2 8.2 8.3 12.3 81 85
Level of Service B A A A B A A
Approach Delay (s) 93 83 12.3 8.8
Approach LOS A A B A
Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.58 ‘
Actuated Cycle Length (s) 39.1 Sum of lost time (s) 9.7
Intersection Capacity Utilization - 60.6% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 5 (SBR, EBL, WBL) 5% Timing Plan: PM Peak
ey v ANt NS
Lane Configurations % 1 % S & 4 r
Volume (vph) 274 135 18 119 114 18 3 323 83 5 472 352
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 1010 10 10 10
Total Lost time (s) 45 4.5 48 4.8 5.2 5.1 51
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 098 1.00 098 0.97 1.00 0.85
Fit Protected 095 1.00 095 1.00 1.00 100 1.00
Satd. Flow (prot) 1852 1707 1652 1704 1688 1738 1478
Fit Permitted 065 1.00 065 1.00 0.94 1.00 1.00
Satd. Flow (perm) 1136 1707 1123 1704 1592 1731 1478
Peak-hour factor, PHF 087 087 087 080 08 08 094 094 094 094 094 094
Adj. Flow (vph) 315 155 21 149 142 22 35 344 88 5 502 374
RTOR Reduction (vph) 0 7 0 0 8 0 0 " 0 0 0 220
Lane Group Flow (vph) 315 169 0 149 156 0 0 456 0 0 507 154
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 9 8 4 4
Actuated Green, G (s) 214 214 211 211 216 217 27
Effective Green, g (s) 214 214 2Ll 21 216 217 27
Actuated g/C Ratio 041 041 040 040 0.41 041 041
Clearance Time (s) 45 45 48 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 461 693 450 682 653 713 609
v/s Ratio Prot 0.10 0.09
v/s Ratio Perm c0.28 013 0.29 c0.29 010
vicRatio 068 024 033 023 0.70 071 025
Uniform Delay, d1 129 103 109 104 129 129 102
Progression Factor 1.00 1.00 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 42 0.2 04 02 26 28 0.1
Delay (s) 170 105 114 106 15.5 157 103
Level of Service B B B B B B B
Approach Delay (s) 14.7 11.0 15.5 134
Approach LOS : =i - B B B
HCM Average Control Delay 138 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 527 Sum of lost time (s) 96
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
¢ Criticai Lane Group
Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 6 (SBR, WBL, EBL, NBR) 5% Timing Plan: AM Peak
A ey v AN AN Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ™ N b 4 f 4 ol
Volume (vph) 200 157 10 77 126 10 23 239 55 6 140 156
Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 4.5 4.8 48 5.2 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00  1.00
Fri 100 099 1.00 099 1.00 085 100 085
Flt Protected 095 1.00 095 1.00 1.00  1.00 100 1.00
Satd. Flow (prot) 1652 1723 1652 1719 1731 1478 1735 1478
Flt Permitted 065 1.00 063 1.00 096  1.00 098  1.00
Satd. Flow (perm) 122 1123 1100 1719 1668 1478 1702 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 08 08 08 088
Adj. Flow (vph) 238 187 12 100 164 13 28 288 66 T 159 177
RTOR Reduction (vph) 0 4 0 0 4 0 0 0 44 0 0 118
Lane Group Flow (vph) 238 185 0 100 173 0 0 318 22 0 166 59
Turn Type Perm Perm Perm Perm  Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4 4
Actuated Green, G (s) 147 147 144 144 120 120 121 -1
Effective Green, g (s) 147 147 144 144 120 120 121 121
Actuated g/C Ratio 040 040 040 040 033 033 033 033
Clearance Time (s) 45 45 48 48 52 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 20 2.0 20 20
Lane Grp Cap (vph) 453 696 435 680 550 487 566 491
v/s Ratio Prot 0.1 0.10
v/s Ratio Perm c0.21 0.09 c0.19  0.01 010 004
vic Ratio 053 028 023 025 057 0.04 023 0.2
Uniform Delay, d1 8.2 73 7.3 74 101 8.3 9.0 8.4
Progression Factor 1.00 1.00 100 1.00 100 1.00 1.00  1.00
Incremental Delay, d2 1.1 0.2 0.3 0.2 0.9 0.0 0.1 0.0
Delay (s) 9.3 15 78 76 1.0 8.3 9.1 85
Level of Service A A A A B A A A
Approach Delay (s) 85 76 10.5 8.8
Approach LOS A A B A
HCM Average Control Delay 89 HCM Level of Service A
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 36.4 Sum of lost time (s) 9.7
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/27/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 6 (SBR, EBL, WBL, NBR) 5% Timing Plan: PM Peak
ey r ANt AN
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % b % P 4 ¥ ¥ r
Volume (vph) 274 135 18 119 114 18 33 323 83 5 472 352
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 45 4.8 48 5.2 5.2 5.1 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Frt 1.00 098 1.00 0.98 1.00 085 1.00 085
Fit Protected 095 1.00 ~ 095 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1652 1707 1652 1704 1731 1478 1738 1478
Fit Permitted 065 1.00 065 1.00 089 1.00 1.00 1.00
Satd. Flow (perm) 1136 1707 1123 1704 1548 1478 1731 1478
Peak-hour factor, PHF 087 087 087 080 08 080 094 094 094 094 094 094
Ad. Flow (vph) 315 155 21 149 142 22 35 344 88 5 502 374
RTOR Reduction (vph) 0 7 0 0 8 0 0 0 54 0 0 228
Lane Group Flow (vph) 315 169 0 149 156 0 0 379 34 0 507 146
Turn Type Perm Perm Perm Perm  Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 : 8 4 4
Actuated Green, G {s) 210 210 207 207 196 196 19.7 197
Effective Green, g (s) 210 210 207 207 196 196 TEERT= 197
Actuated g/C Ratio 042 042 041 041 039 039 039 039
Clearance Time (s) 45 45 48 48 ~ 5.2 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 474 713 462 701 603 576 678 579
v/s Ratio Prot 0.10 0.09
v/s Ratio Perm c0.28 0.13 024 002 c029 0.0
v/c Ratio 066 024 032 022 063 0.6 075 025
Uniform Delay, d1 1.8 95 100 96 124 9.6 132 103
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 35 0.2 04 0.2 1.5 0.0 40 0.1
Delay (s) 153 9.6 104 97 13.9 9.6 171 104
Level of Service B A B A B A B B
Approach Delay (s) 13.3 10.1 13.1 14.3
Approach LOS B B B B
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 50.3 Sum of lost time (s) 96
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15 ‘

¢ Critical Lane Group

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - NCDOT Option (5%) Timing Plan: AM Peak
A ey ¢ ANt AN Y
Lane Configurations % S N S & 4 ol
Volume (vph) 200 157 10 77 126 10 23 239 55 6 140 156
Ideal Flow {vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 48 48 52 5.1 5.1
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 1.00  1.00
Fri 1.00 099 100 099 0.98 100 085
Flt Protected 095 1.00 095 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1652 1723 1652 1719 1692 1735 1478
FIt Permitted 065 1.00 063  1.00 0.97 098 1.00
Satd. Flow (perm) 1122 1723 1100 1719 1643 1700 1478
Peak-hour factor, PHF 084 084 084 077 077 077 083 083 083 08 088 088
Adj. Flow (vph) 238 187 12 100 164 13 28 288 66 7 159 177
RTOR Reduction (vph) 0 4 0 0 5 0 0 10 0 0 0 115
Lane Group Flow (vph) 238 195 0 100 172 0 L B 7 0 0 166 62
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 156 156 53 153 135 136 136
Effective Green, g (s) 156 156 153 153 13.5 136 136
Actuated g/C Ratio 040 040 039 039 0.35 035 035
Clearance Time (s) 45 45 4.8 438 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 30 30 20 2.0 20
Lane Grp Cap (vph) 451 693 434 678 572 596 518
v/s Ratio Prot 0.11 0.10
v/s Ratio Perm c0.21 0.09 c0.23 010 0.04
vicRatio 053 028 023 025 0.65 028 012
Uniform Delay, d1 8.8 78 78 79 10.7 9.1 8.5
Progression Factor 100 1.00 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 1.1 0.2 0.3 0.2 20 0.1 0.0
Delay (s) 9.9 80 8.1 81 12.7 9.2 86
Level of Service A A A A B A A
Approach Delay (s) 9.1 8.1 i b e 8.9
Approach LOS A A B A
O S . . |
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 38.8 Sum of lost time (s) 9.7
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group ‘
Gannett Fleming/wiw 6/24/2011
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Knighdale (CAMPO) : First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - NCDOT Option (5%) Timing Plan: PM Peak
Ay AN AN S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL  SBT  SBR
Lane Configurations % b % S & q '
Volume (vph) 274 135 18 119 114 18 3 323 83 5 472 352
Ideal Fiow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 10 10 10 10 10 10 10 10 10 10
Total Lost time (s) 45 45 48 48 52 5.1 5.1
Lane Util. Factor 100 1.00 1.00 1.00 1.00 100 1.00
Frt 1.00 098 100 098 0.97 1.00 085
Flt Protected 095 1.00 095 1.00 1.00 100 1.00
Satd. Fiow (prot) 1652 1707 1652 1704 1688 1738 1478
Fit Permitted 065 1.00 065 1.00 0.94 100 1.00
Satd. Flow (perm) 1136 1707 1123 1704 1596 1731 1478
Peak-hour factor, PHF 087 087 087 08 080 08 094 094 094 094 094 09
Adj. Flow (vph) 315 155 21 149 142 22 B 344 88 5 502 374
RTOR Reduction (vph) 0 9 0 0 10 0 0 9 0 0 0 204
Lane Group Flow (vph) 315 167 0 149 154 0 0 458 0 0 507 170
Tum Type Perm U Pemt Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 : 8 4 =1
Actuated Green, G (s) 206 206 203 203 252 253 253
Effective Green, g (s) 206 206 203 203 252 203 1253
Actuated g/C Ratio 037 037 037 037 0.45 046 046
Clearance Time (s) 45 45 48 48 5.2 5.1 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 422 634 411 623 725 789 674
vis Ratio Prot 0.10 0.09
v/s Ratio Perm c0.28 ~ 355 B 0.29 c0.29 0.12
v/c Ratio 075 026 036 025 0.63 0684 025
Uniform Delay, d1 162 122 129 123 116 116 9.3
Progression Factor 1.00  1.00 100 1.00 1.00 1.00  1.00
Incremental Delay, d2 7.0 0.2 0.5 0.2 1.3 14. 09
Delay (s) 22 124 134 125 129 13.0 94
Level of Service C B B B B B A
Approach Delay (s) 18.7 129 12.9 1.4
Approach LOS B B B B
HCM Average Control Delay 136 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 55.5 Sum of lost time (s) 96
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Gannett Fleming/wtw 6/24/2011
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Knightdale (CAMPO)

1: First Ave (Bethlehem Rd) & Smithfield Rd

Existing Timing Plan: AM Peak
- < t |

Lane Group EBT WBT NBT  SBT

Lane Group Fiow (vph) 343 194 268 270

vic Ratio 063 030 054 051

Control Delay 14.5 86 165 127

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.5 86 165 127

Queue Length 50th (ft) 46 21 40 29

Queue Length 95th (ft) 122 54 1M1 99

Internal Link Dist (ft) 420 420 421 421

Turn Bay Length (f)

Base Capacity (vph) 1189 1413 1171 1146

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced vic Ratio 029 014 023 024

Intersection Summary

Gannett Fleming/wtw 6/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\Existing AM.syn
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Knighdale (CAMPO)

1: First Ave (Bethlehem Rd) & Smithfield Rd

Existing PM Timing Plan: PM Peak
- < t |
Lane Group EBT WBT NBT  SBT
Lane Group Flow (vph) 385 206 339 692
vic Ratio ; 079 036 047 093
Control Delay 272 130 163 403
Queue Delay 0.0 0.0 00 00
Total Delay 272 130 163 403
Queue Length 50th (ft) 110 45 74 198
Queue Length 95th (ft) 186 72 196 #549
Internal Link Dist (ft) 420 420 42 421
Turn Bay Length (ft)
Base Capacity (vph) 871 1009 718 743
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 044 020 047 093
Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Gannett Fleming/wiw

WIPROJECTS\54606 Knightdale\Working\Synchro\Existing PM.syn

6/23/2011
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Knightdale (CAMPO)

1: First Ave (Bethlehem Rd) & Smithfield Rd

No-Build 2016 Timing Plan: AM Peak
-~ <t

Lane Group EBT WBT NBT  SBT

Lane Group Flow (vph) 378 216 296 298

v/c Ratio 066 033 059 056

Control Delay 15.6 92 188 1438

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.6 92 188 148

Queue Length 50th (ft) 56 26 51 38

Queue Length 95th {ft) 150 66 140 128

Internal Link Dist (ft) 420 420 421 421

Turn Bay Length (ft)

Base Capacity (vph) 1152 1333 1088 1070

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reducin 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 033 016 027 028

Intersection Summary

Gannett Fleming/wiw 6/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 No-Build AM.syn

Page 1



Knighdale (CAMPO)

1: First Ave (Bethlehem Rd) & Smithfield Rd

No-Build 2016 Timing Plan: PM Peak
- < 1t |
Lane Group EBT WBT NBT  SBT
Lane Group Flow {vph) 424 228 374 763
vlc Ratio 083 038 054 107
Control Delay 297 129 194 784
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.7 129 194 784
Queue Length 50th (ft) 129 52 95 ~310
Queue Length 95th (ft) 216 80 236 #6064
Internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ft)
Base Capacity (vph) 808 945 687 710
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn -0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 052 024 054 107
Intersection Summ

~ 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.

Gannett Fleming/wiw

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 No-Build PM.syn

6/23/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 Timing Plan: AM Peak
- <t

Lane Group Flow (vph) 379 240 329 298

v/c Ratio 066 040 064 054

Control Delay 165 109 203 145

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 165 109 203 145

Queue Length 50th (ft) 61 33 60 39

Queue Length 95th (ft) 165 82 162 132

Internal Link Dist (ft) 420 420 421 421

Turn Bay Length (ft)

Base Capacity (vph) 1118 1188 1016 1026

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 034 020 032 029

Int o

Gannett Fleming/wiw 6/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM.syn Page 1



Knighdale (CAMPO)

1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 Timing Plan: PM Peak
- < 1 |

Lane Group EBT WBT NBT S8BT
Lane Group Flow (vph) 423 270 405 763
vic Ratio 084 051 063 1.09
Control Delay M1 156 226 829
Queue Delay 0.0 00 00 00
Total Delay 311 156 226 829
Queue Length 50th (ft) 131 67 111 ~320
Queue Length 95th (ft) 222 102 #300 #664
Internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ft)

Base Capacity (vph) 172 809 643 702
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 055 033 063 1.09

~ 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.

Gannett Fleming/wiw

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM.syn

6/23/12011
Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 1 (SBR) Timing Plan: AM Peak
- <~ t | <

Lane Group Flow (vph) 379 240 329 145 153

vic Ratio 066 040 063 027 027

Control Delay 167 110 197 146 48

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 167 110 197 146 4.6

Queue Length 50th (ft) 61 33 59 24 0

Queue Length 95th (ft) 167 83 163 81 32

Internal Link Dist (ft) 420 420 42 421

Turn Bay Length (ft) 150

Base Capacity (vph) 1089 1158 1111 1144 1046

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 035 021 030 013 015

Gannett Fleming/wtw 6/23/2011

W:APROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 1.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 1 (SBR) Timing Plan: PM Peak
- < t | <

Lane Group EBT WBT NBT SBT SBR

Lane Group Flow (vph) 423 270 405 439 324

v/c Ratio 078 048 074 073 045

Control Delay 242 140 260 259 45

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 242 140 260 259 45

Queue Length 50th (ft) 105 55 108 122 0

Queue Length 95th (ft) 235 109 254 276 50

Internal Link Dist (ft) 420 420 42 421

Turn Bay Length (ft) 150

Base Capacity (vph) 851 883 897 983 979

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 050 031 045 045 033

Intersection Summary
Gannett Fleming/wiw 6/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM MIT 1.syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 2 (SBR, WBL, EBL) Timing Plan: AM Peak
O

Lane Group Flow (vph) 206 173 86 154 329 145 153

v/c Ratio 047 026 020 024 060 026 026

Control Delay 13.2 9.1 9.8 91 149 105 3.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 13.2 9.1 9.8 91 149 105 3.6

Queue Length 50th (ft) 26 19 10 17 42 17 0

Queue Length 95th (ft) 77 56 3 46 114 57 25

Internal Link Dist (ft) 420 420 42 421

Turn Bay Length (ft) 150 75 150

Base Capacity (vph) 1064 1597 1043 1500 1417 1459 1294

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 019 011 008 010 023 010 012

Intersection Summary

Gannett Fleming/wiw 6/27/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 2.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 2 (SBR, EBL, WBL) Timing Plan: PM Peak
e 2 B TR
Lane Group Flow (vph) 272 151 129 141 405 439 324
vic Ratio 060 022 029 021 068 069 043
Control Delay 181 103 127 103 186 19.0 38
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 181 103 127 103 186  19.0 38
Queue Length 50th (ft) 45 19 19 18 69 79 0
Queue Length 95th (ft) 144 66 60 56 207 226 42
internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ft) 150 75 150
Base Capacity (vph) 951 1404 938 13%4 1173 1269 1170
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 029 011 014 010 035 035 028
Gannett Fleming/wtw 6/27/2011

WIPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM MIT 2.syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 3 (SBR, WBL, EBL, NBR) Timing Plan: AM Peak
AR Y,

Lane Group Fiow (vph) 206 173 86 154 272 57 145 153

v/c Ratio 046 026 020 024 052 011 027 027

Control Delay 123 8.4 9.1 84 141 42 107 38

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.3 8.4 9.1 84 141 42 107 38

Queue Length 50th (ft) 24 17 9 15 34 0 16 0

Queue Length 95th (ft) 70 51 29 42 94 14 55 25

internal Link Dist (ft) 420 420 421 421

Turn Bay Length (ft) 150 100 150

Base Capacity (vph) 1093 1642 1071 1634 1486 1322 1514 1335

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 019 011 008 009 018 004 010 0.11

Gannett Fleming/wiw 6/27/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 3.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 3 (SBR, EBL, WBL, NBR) Timing Plan: PM Peak
S 2l B S R

Lane Group Flow (vph) 272 151 129 14 328 77 439 324

vic Ratio 060 02 029 021 05 013 069 043

Control Delay 181 103 127 103 16.0 40 190 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 181 103 127 103 160 40 190 38

Queue Length 50th (ft) 45 19 19 18 55 0 79 0

Queue Length 95th (ft) 144 66 60 56 166 22 226 42

Internal Link Dist (ft) 3 420 420 4N 421

Turn Bay Length (ft) 150 75 100 150

Base Capacity (vph) 951 1404 938 1394 1183 1101 1269 1170

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 029 011 014 010 028 007 035 028
Gannett Fleming/wtw 6/27/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - NCDOT Option Timing Plan: AM Peak
A - vt |4

Lane Group EBL EBT WBL WBT NBT SBT SBR

Lane Group Fiow (vph) 206 173 86 154 329 145 153

vic Ratio 046 026 020 023 061 026 026

Control Delay 12.7 8.8 94 87 156 109 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.7 8.8 9.4 87 156 109 38

Queue Length 50th (ft) 25 18 10 16 42 17 0

Queue Length 95th {ft) 75 54 30 44 116 58 26

Internal Link Dist (ft) 420 420 421 421

Turn Bay Length (f}) 200 50 200

Base Capacity (vph) 1103 1656 1083 1652 1220 1255 1136

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reducin 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 019 010 008 009 027 012 013

Int Yo Siian

Gannett Fleming/wtw 6/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM - NCDOT Option.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - NCDOT Option Timing Plan: PM Peak
O 2 I

Lane Group Flow (vph) 272 151 129 141 405 439 324

vic Ratio ] 062 023 030 022 062 063 041

Control Delay 197 108 134 106 164 167 35

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 197 108 134 106 164 167 35

Queue Length 50th (ft) 57 24 23 22 74 84 0

Queue Length 95th (ft) 129 59 54 50 196 215 42

Internal Link Dist (ft) 420 : 420 421 421

Turn Bay Length (i) 200 50 200

Base Capacity (vph) 995 1468 982 1458 918 988 982

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn S 0 s 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 027 010 013 010 044 044 033
Gannett Fleming/wiw 8/23/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM - NCDOT Option.syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
No-Build 2016 (5%) Timing Plan: AM Peak

Lane Group Flow (vph) 437 249 344 343

v/c Ratio 073 036 068 063
Control Delay 18.7 101 237 187
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 187 101 237 187
Queue Length 50th (ft) 82 37 75 57
Queue Length 95th {ft) 203 83 191 177
Internal Link Dist (ft) 420 420 421 4
Turn Bay Length (ft)

Base Capacity (vph) 1045 1202 950 946
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 042 021 036 036

Gannett Fleming/wtw 6/24/2011
WAPROJECTS\54606 Knightdaie\Working\Synchro\2016 No-Build AM (5%).syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
No-Build 2016 (5%) Timing Plan: PM Peak

Lane Group Flow (vph) 491 433 881

vi/c Ratio 089 041 072 135
Control Delay 358 126 282 1921
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 358 126 282 1921
Queue Length 50th (ft) 168 63 183  ~506
Queue Length 95th (ft) #331 94  #329 #793
Internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ff)
Base Capacity (vph) 709 832 605 @ 651
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn RS 0 0
Storage Cap Reductn 0 0 0 0
35

Reduced v/c Ratio 069 032 072 13

b V emeedsoapacily. 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.

Gannett Fleming/wiw 6/24/2011
WAPROJECTS\54606 Knightdale\Working\Synchro\2016 No-Build PM (5%).syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 (5%) Timing Plan: AM Peak

Lane Group Flow (vph) 437 382

vic Ratio ; 074 044 073 061
Controt Delay 203 118 261 183
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 203 118 261 183
Queue Length 50th (ft) 93 48 92 61
Queue Length 95th (ff) 207 97 215 177
Internal Link Dist (ft) 420 420 42 421
Turn Bay Length (ft)

Base Capacity (vph) 983 1059 932 945
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 044 026 041 036

Gannett Fleming/wiw 6/24/2011
WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM (5%).syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 (5%) Timing Plan: PM Peak

Lane Group Flow (vph) 491 313 467 881

vic Ratio 0980 055 089 1.38
Control Delay 379 157 441 2040
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 379 157 441 2040
Queue Length 50th (ft) 172 83 192 ~538
Queue Length 95th (ft) #341 124  #398  #793
Internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ft)

Base Capacity (vph) 671 702 527 638
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 073 045 089 138

~ 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.

Gannett Fleming/wiw 6/24/2011
WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM (5%).syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 4 (SBR) 5% Timing Plan: AM Peak

Lane Group Flow (vph) o717 a2 186 177

vlc Ratio 076 045 071 030 030
. Control Delay 216 124 241 165 46
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 216 124 241 165 4.6
Queue Length 50th (ft) 93 48 90 35 0
Queue Length 95th (ff) 222 104 204 96 36
Internal Link Dist (ft) 420 420 421 421
Turn Bay Length (ft) 150
Base Capacity (vph) 953 1027 959 988 932
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 046 027 040 017 0.19

Gannett Fleming/wiw 6/24/2011
WIPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 4.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - MITIGATED 4 (SBR) 5% Timing Plan: PM Peak

Lane Group Flow (vph) 491 313 467 507

vlc Ratio 092 05 08 076 047
Control Delay 421 171 401 301 4.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 421 171 401 301 4.3
Queue Length 50th (ft) 185 89 198 210 0
Queue Length 95th (ft) #358 133 #381 #3172 53
Internal Link Dist (ft) 420 420 42 421

Turn Bay Length (ft) 150
Base Capacity (vph) 610 640 541 663 797
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 Oxcs=r30 0 0
Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 080 049 08 076 047

- ' meemeadscapadty. queue may be longer.
Queue shown is maximum after two cycles.

Gannett Fleming/wtw 6/24/2011
WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM MIT 4.syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 5 (SBR, WBL, EBL) 5% Timing Plan: AM Peak
R 2l B TR

Lane Group Flow (vph) 238 199 100 177 382 166 177

vic Ratio 054 029 024 027 066 028 028

Control Delay 157 103 111 102 173 115 36

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 157 103 11 102 173 115 36

Queue Length 50th (ft) 35 25 1350 o2 57 22 0

Queue Length 95th (ft) 105 74 41 60 156 74 29

internal Link Dist (ft) 420 420 421 421

Tum Bay Length (ft) 150 75 150

Base Capacity (vph) 981 1505 957 1495 1302 1347 1208

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 024 013 010 012 029 012 015

Intersection Summary
Gannett Fleming/wtw 6/27/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 5.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 5 (SBR, EBL, WBL) 5% Timing Plan: PM Peak
S 2 I TR

Lane Group Flow (vph) 315 176 149 164 467 507 374

vlc Ratio 070 026 034 024 072 073 046

Control Delay 236 118 148 17 217 220 38

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 236 118 148 117 217 220 38

Queue Length 50th (f) 78 32 31 30 109 124 0

Queue Length 95th (ft) 174 75 68 64 284 310 49

Internal Link Dist (ft) i 420 420 421 421

Turn Bay Length (ft) 150 75 150

Base Capacity (vph) 800 1206 786 1197 985 1066 1054

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn ‘ 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 03 015 019 014 047 048 035

Intersection Summar
Gannett Fleming/wiw 6/2712011

WIPROJECTS\54606 Knightdale\Working\Synchro\2016 Build PM MIT 5.syn Page 1



Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 6 (SBR, WBL, EBL, NBR) 5% Timing Plan: AM Peak
YO 2 B B

Lane Group EBL EBT WBL WBT NBT NBR SBT SBR

Lane Group Flow (vph) 238 199 100 177 316 66 166 177

vic Ratio : 053 029 023 026 058 013 030 029

Control Delay 144 93 100 92 161 43 117 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 14.4 93 100 92 161 43 17 3.8

Queue Length 50th (ft) 32 23 12 20 46 0 21 0

Queue Length 95th (ft) 93 65 36 53 124 16 70 29

Internal Link Dist (ft) ‘ 420 420 41 421

Turn Bay Length (ft) 150 75 100 150

Base Capacity (vph) 1018 1563 995 1555 1387 1241 1419 1261

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 vic Ratio - 028 013 010 011 023 005 012 014

Intersection Summa

Gannett Fleming/wiw 6/27/2011

WAPROJECTS\54606 Knightdale\Working\Synchro\2016 Build AM MIT 6.syn Page 1



Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - MITIGATED 6 (SBR, EBL, WBL, NBR) 5% Timing Plan: PM Peak
O 2N BV B

Lane Group EBL EBT WBL WBT NBT NBR  SBT  SBR

Lane Group Flow (vph) 315 176 149 164 379 88 507 374

vic Ratio 068 025 033 024 064 014 076 047

Control Delay 217 110 138 110 203 43 240 4.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 217 110 138 110 203 43 240 4.0

Queue Length 50th (ft) " 29 28 27 83 0 118 0

Queue Length 95th (ft) 174 75 68 64 227 25 310 49

Internal Link Dist (ft) 420 420 42 421

Tumn Bay Length (ft) 150 75 100 150

Base Capacity (vph) 832 1255 818 1246 1001 987 1124 1091

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 038 014 018 013 038 009 045 034

SRS .
Gannett Fieming/wtw 6/27/2011
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Knightdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd

Build 2016 - NCDOT Option (5%) Timing Plan: AM Peak
e 2l B TR
Lane Group Flow (vph) 238 199 100 177 382 166 177
v/c Ratio 054 029 023 026 067 028 0.28
Control Delay 15.3 99 108 98 178 116 37
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 99 108 98 178 116 3.7
Queue Length 50th (ft) 34 24 13 22 59 23 0
Queue Length 95th (ff) 102 71 40 58 150 7 29
internal Link Dist (ft) 420 420 42 421
Turn Bay Length (ft) 200 50 200
Base Capacity (vph) 1037 1591 1014 1584 1113 1150 1057
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn ‘ 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 023 013 010 011 034 014 017
o S :

Gannett Fleming/wtw 6/24/2011
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Knighdale (CAMPO) 1: First Ave (Bethlehem Rd) & Smithfield Rd
Build 2016 - NCDOT Option (5%) Timing Plan: PM Peak

Lane Group Flow (voh) 315 176 149 164 467 507 374

v/c Ratio 0756 028 036 026 064 064 043
Control Delay 268 115 148 113 192 195 36
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 268 115 148 13 192 195 36
Queue Length 50th (ft) 86 36 34 32 103 17 0
Queue Length 95th (ft) 153 66 60 556 #310 #336 49
Internal Link Dist (ft) 420 420 421 421

Tumn Bay Length (ft) 200 50 200
Base Capacity (vph) 840 1267 825 1256 733 788 876
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 o -0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 038 014 018 013 064 064 043

Qsmwmhtievobmmpwily, qmaybelonger.
Queue shown is maximum after two cycles.

Gannett Fleming/wtw 6/24/12011
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Knightdale (CAMPO)

Queuing and Blocking Report

Build 2016 - MITIGATED 1 (SBR) AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB  WB NB SB SB

Directions Served LTR  LTR LTR LT R

Maximum Queue (ft) 133 98 180 96 76

Average Queue (ft) 70 46 87 45 35

95th Queue (ft) 120 88 140 80 58

Link Distance (ff) 480 490 491 491

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penaily: 0
Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) Queuing and Blocking Report

Build 2016 - MITIGATED 1 (SBR) PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd
Movement EB  WB NB SB SB
Directions Served LTR LTR LTR LT R
Maximum Queue (ft) 215 164 352 333 250

Average Queue (ft) 129 74 165 143 54

95th Queue (ft) 19 137 301 239 14

Link Distance (ft) 480 488 489 489

Upstream Blk Time (%) ;

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 5

Queuing Penalty (veh) 17

Network Summary

Network wide Queuing Penalty: 17

Gannett Fleming/wtw 6/27/2011
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Knightdale (CAMPOQ) Queuing and Blocking Report

Build 2016 - MITIGATED 2 (SBR, WBL, EBL) AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd
Movement EB EB _ WB WB NB SB SB
Directions Served L TR L TR LTR LT R
Maximum Queue (ft) 130 88 2 12 160 116 m
Average Queue (ff) 43 33 32 40 88 44 34
95th Queue (ft) 88 68 63 86 142 79 61
Link Distance (ft) 480 490 486 486
Upstream Blk Time (%)

Queuing Penaity (veh)

Storage Bay Dist (ft) S 150 75 150
Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 1

Network Summary

Network wide Queuing Penally: 1

Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) Queuing and Blocking Report
Build 2016 - MITIGATED 2 (SBR, EBL, WBL) PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB WB WB NB SB SB

Directions Served L TR L TR LTR LT R

Maximum Queue (ft) 133 114 113 122 225 250 249

Average Queue (ft) 86 49 43 47 123 128 45

95th Queue (ft) ‘ 132 92 88 N 21228115

Link Distance (ft) 480 488 484 484

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75 150

Storage Blk Time (%) 0 3 4 4

Queuing Penalty (veh) 0 2 4 12

Network Summary

Network wide Queuing Penalty: 19

Gannett Fieming/witw 6/27/2011
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Knightdale (CAMPO)

Queuing and Blocking Report

Build 2016 - MITIGATED 3 (SBR, WBL, EBL, NBR) AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB___WB WB NB NB SB SB

Directions Served L TR L TR LT R LT R

Maximum Queue (ft) 92 88 67 112 137 52 "7 77

Average Queue (ft) 46 33 25 29 70 19 41 36

95th Queue (ft) 85 68 53 72 112 48 74 58

Link Distance (ft) 480 480 486 486

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (f) 150 75 100 150

Storage Blk Time (%) 0 0 2

Queuing Penalty (veh) 0 0 1

Network Summary

Network wide Queuing Penally: 1

Gannett Fleming/wiw 6/29/2011
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Knighdale (CAMPO) Queuing and Blocking Report
Build 2016 - MITIGATED 3 (SBR, EBL, WBL, NBR) PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB__WB WB NB NB SB SB

Directions Served L TR L TR LT R LT R

Maximum Queue (ft) 136 88 92 116 226 51 207 118

Average Queue (ff) 81 46 38 41 108 22 124 42

95th Queue (ft) 134 @8 ST PBY BT AR T T 78

Link Distance (ft 480 480 484 484

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75 100 150

Storage Blk Time (%) 0 1 2 13 4

Queuing Penalty (veh) 0 2 2 9 1

Network Summary

Network wide Queuing Penally: 24

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO) Queuing and Blocking Report

Build 2016 - NCDOT Option AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd
Movement EB EB__ WB WB NB  SB S8
Directions Served L TR L TR LTR LT R
Maximum Queue (ft) 108 88 72 121 160 117 i
Average Queue (ft) 44 37 33 39 85 44 35
95th Queue (ft) 83 69 63 84 142 80 59
Link Distance (ft) 480 490 486 486
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 50 200
Storage Blk Time (%) 3 4

Queuing Penalty (veh) 3 3

Network Summary

Network wide Queuing Penaily: 6

Gannett Fleming/wtw 6/27/2011
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Knighdale (CAMPO)

Queuing and Blocking Report

Build 2016 - NCDOT Option PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB WB WB NB SB SB

Directions Served L TR L TR LTR LT R

Maximum Queue (ft) 133 88 % 9% 423 280 78

Average Queue (ft) 85 43 40 43 149 139 39

95th Queue (ft) 127 77 77 83 287 248 62

Link Distance (ft) 480 488 484 484

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (f}) 200 50 200

Storage Blk Time (%) 8 8 3

Queuing Penalty (veh) 9 8 8

Network Summary

Network wide Queuing Penalty: 26

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO)

Queuing and Blocking Report

Build 2016 - MITIGATED 4 (SBR) 5% AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB WB NB SB SB

Directions Served LTR  LTR LTR LT R

Maximum Queue (ft) 197 141 203 134 53

Average Queue (f}) 101 64 103 63 33

95th Queue (ft) 8 1A 168 112 45

Link Distance (ft 480 490 491 491

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time {%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 0

Gannett Fleming/wiw 6/27/12011
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Knighdale (CAMPO) Queuing and Blocking Report

Build 2016 - MITIGATED 4 (SBR) 5% PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd
Movement EB WB NB SB  SB
Directions Served LTR LTR LTR LT R
Maximum Queue (f) 244 224 466 504 250

Average Queue (ft) 140 95 237 207 96

95th Queue (ft) 20 162 429 400 233

Link Distance (ft) 480 488 489 489

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 16 0

Queuing Penalty (veh) 55 2

Network Summary
Network wide Queuing Penaily: 57

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO) Queuing and Blocking Report
Build 2016 - MITIGATED 5 (SBR, WBL, EBL) 5% AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB  WB WB NB SB SB

Directions Served L TR L TR LIR LT R

Maximum Queue (ft) 131 8 74 123 143 115 53

Average Queue (ft) 56 38 33 47 91 52 32

95th Queue (ft) 101 79 64 102 133 97 43

Link Distance (ft) 480 490 486 486

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75 150

Storage Blk Time (%) 0 1 3

Queuing Penalty (veh) 0 1 2

Network Summary

Network wide Queuing Penally: 3

Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) Queuing and Blocking Report
Build 2016 - MITIGATED 5 (SBR, EBL, WBL) 5% PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB BB WB WB' NB “SB 8B

Directions Served L TR L TR LTR LT R

Maximum Queue (ft) 197 134 115 101 437 498 250

Average Queue (ft) 96 50 56 52 185 159 54

95th Queue (ft) 160 96 96 85 341 287 146

Link Distance (fi) 480 488 484 484

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (i) 150 75 150

Storage Blk Time (%) 2 0 6 4 8 1

Queuing Penalty (veh) 3 0 8 4 28 3

Network Summary

Network wide Queuing Penally: 46

Gannett Fleming/wtw 6/27/2011
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Knightdale (CAMPO)

Queuing and Blocking Report

Build 2016 - MITIGATED 6 (SBR, WBL, EBL, NBR) 5% AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB  WB WB NB NB SB SB

Directions Served L TR L TR LT R LT R

Maximum Queue (ft) 131 86 0 114 137 7 99 53

Average Queue (ft) 53 36 27 35 87 26 56 32

95th Queue (ft) 95 69 58 81 126 51 94 4

Link Distance (ft) 480 480 486 486

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75 100 150

Storage Blk Time (%) 0 0 1 4

Queuing Penalty (veh) 0 0 1 2

Network Summary

Network wide Queuing Penalty: 3

Gannett Fleming/wtw 6/27/2011
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Knighdale (CAMPO) Queuing and Blocking Report
Build 2016 - MITIGATED 6 (SBR, EBL, WBL, NBR) 5% PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR LT R LT R

Maximum Queue (ft) . 112 12 91 392 199 228 140

Average Queue (ft) 94 47 44 42 145 34 144 46

95th Queue (ft) 158 95 89 3=, % 230 85

Link Distance (ff) 480 480 484 484

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75 100 150

Storage Blk Time (%) 2 3 1 16 8 0

Queuing Penalty (veh) 3 4 1 13 28 0

Network Summary

Network wide Queuing Penalty: 49

Gannett Fleming/wiw 6/27/2011
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Knightdale (CAMPO)

Queuing and Blocking Report

Build 2016 - NCDOT Option (5%) AM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB EB  WB WwB NB SB SB

Directions Served L TR L TR LTR LT R

Maximum Queue (ft) 109 88 o SR A ¢ ¢ 53

Average Queue (ft) 56 38 34 49 90 52 32

95th Queue (ft) 98 80 64 103 134 97 42

Link Distance (ft) 480 490 486 486

Upstream Blk Time (%)

Queuing Penalty {veh)

Storage Bay Dist (ft) 200 50 200

Storage Blk Time (%) 4 6

Queuing Penalty (veh) 5 4

Network Summary

Network wide Queuing Penalty: 9

Gannett Fleming/wiw 6/27/2011
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Knighdale (CAMPO) Queuing and Blocking Report
Build 2016 - NCDOT Option (5%) PM Peak
Intersection: 1: First Ave (Bethlehem Rd) & Smithfield Rd

Movement EB  EB  WB WB NB SB SB

Directions Served L TR L TR LTR LT R

Maximum Queue (ft) 197 112 9% 114 437 264 146

Average Queue (ft) 91 48 54 54 182 146 43

95th Queue (ft) 158 91 95 9N 45 230 80

Link Distance {ft) 480 488 484 484

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 50 200

Storage Blk Time (%) 0 14 10 1

Queuing Penalty (veh) 0 18 12 4

Network Summary

Network wide Queuing Penalty: 34

Gannett Fleming/wiw 6/27/2011
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