
Penn Daw Special Study 
Task Force 

Transportation Analysis 

 
Fairfax County DOT 

November 3, 2011 



Existing Roadway 
Network Intersections 



PENN DAW SPECIAL STUDY TASK FORCE 

TABLE 1: LAND USE & TRIP GENERATION COMPARISON 

PENN DAW SITE ONLY 

    

CURRENT 
COMPREHENSIVE 

PLAN 
TASK FORCE 

ALTERNATIVE 1 
TASK FORCE 

ALTERNATIVE 2 
DEVELOPER 

OPTION 

            

 LAND USE COMPARISON         

            

        

 RETAIL (SF) 194,000 130,000 90,000 70,000 

        

            

 OFFICE (SF) 58,000 0 0 0 

            

        

 MULTIFAMILY (DU) 0 300 500 780 

        

            

 TOWNHOUSE (DU) 0 20 20 36 

            

        

 SINGLE FAMILY (DU) 3 4 4 0 

        

            

 TRIP GENERATION COMPARISON       

            

        

 DAILY TRIPS 8,741 7,495 7,113 7,941 

        

            

  ENTER 196 86 93 110 

 AM PEAK HOUR TRIPS EXIT 80 166 244 345 

  TOTAL 276 252 337 455 

            

        

  ENTER 391 388 391 448 

 PM PEAK HOUR TRIPS EXIT 500 339 304 313 

  TOTAL 891 727 695 761 

            

SF = SQUARE FEET    LOWEST IMPACT 

DU = DWELLING UNIT    HIGHEST IMPACT 

NOTE: INTERNAL SYNERGY & RETAIL PASS-BY REDUCTIONS ASSUMED WHERE APPROPRIATE 



• Proposed Land Use Scenarios Will Not Necessarily 
Add Significantly to Traffic Congestion.  They Will 
Actually Result in Reductions, Except in AM. 

 

• Land Uses in Current Comprehensive Plan 
Generate:  
– Highest Daily Trips; and  

– Highest PM Peak Hour Trips 
 

• Land Uses in Developer Option Generate: 
– Highest AM Peak Hour Trips 
 

• Land Uses in Task Force Alternative 1 Generate: 
– Lowest AM Peak Hour Trips 
 

• Land Uses in Task Force Alternative 2 Generate: 
– Lowest Daily Trips; and 

– Lowest PM Peak Hour Trips 

Land Use & Trip Generation  
Key Findings 



Penn Daw Trip Distribution 
(Approximate) 



Comp Plan Network 
Intersections 



• Comprehensive Plan Amended in 2005/06 to 
Remove a Grade Separated Interchange from 
Richmond Highway @ Shields Avenue. 

• Intersection of North Kings Highway and Shields 
Ave/School Street Assumed Realigned. 

• The Existing Connection Between South Kings 
Highway and Richmond Highway (Intersections 4 
& 5) is to be Severed. 

• A New Connection to the South, Between South 
Kings Highway and Richmond Highway 
(Intersections 6 & 7) is to be Constructed (An 
Extension of Fairview Drive, but Offset to the 
North). 

• New Intersections Assumed Signalized.  Median 
Opening for Fairview Drive Assumed Closed. 

• New Connection Crosses Existing Commercial 
Development. 

Comp Plan Network 
Details 



Grid Network  
Intersections 



• South/North Kings Highway Assumed 
Realigned to West to Provide Larger, More 
Developable Blocks Along Richmond 
Highway. 

• Intersection of North Kings Highway and 
Shields Ave/School Street Assumed 
Realigned. 

• Poag Street Assumed Extended to Richmond 
Highway, but only as Right-In, Right-Out 
to/from Southbound Lanes. 

• Intersection of Poag Street with North Kings 
Highway Assumed Unsignalized Under 
Baseline Conditions.  

Grid Network Details 



 

1) North Kings Hwy @ School St/Shields Ave 
– Realign Intersection to Traditional 4-Way 

– Projected to Fail in 2030, Regardless of Land Use or 
Network. 
• 115-178 sec delay 

– Additional NB-SB Capacity Required (N Kings) 
• Low – Turn Lanes (at intersection) 

• High – Through Lanes (Widen North Kings, S of Shields) 

 Additional Thru Lanes on Kings Highway Not Preferred 

 Additional Benefit Not Equitable to Cost 

– School Street Left As-Is, Remains a Problem 
• TF1-CP Provides Best Results for EB Approach (58 sec delay) 

• DEV-GR Provides Worst Results (119 sec delay) 

• Add’l Approach Lane (Separate EBL from EBR) Would Help 

– Regardless of Land Use or Network Results 
Generally Consistent 

Intersection Measures of Effectiveness 
(See Handouts)  
2030 Forecasts, PM Peak Hour 
Key Findings 



 

2) Richmond Hwy @ Shields Ave 
– Projected to Operate Efficiently in 2030 (Backgrd) 

– Additional EB Capacity Required (Shields) 
• Turn Lanes (at intersection) Need to be Re-Examined 

– With Turn Lanes, Shields Ave Remains a Problem 
• TF2-GR Provides Best Results (77 sec delay) 

• DEV-CP Provides Worst Results (136 sec delay) 

– Mitigated Grid Network Provides Better Results 

– Fewer Trips Accessing Richmond Highway via 
Shields Ave 

 

Intersection Measures of Effectiveness 
(See Handouts)  
2030 Forecasts, PM Peak Hour 
Key Findings 



 

3) North Kings Hwy @ Poag St 
– Projected to Fail in 2030, Regardless of Land Use 

– Poag Street Approach Problematic 
• Delay Anticipated 180-1,000+ seconds 

– Traffic Signal Required (Must Meet Warrants) 

– Comp Plan Network Provides Better Results 

Intersection Measures of Effectiveness 
(See Handouts)  
2030 Forecasts, PM Peak Hour 
Key Findings 



 

4) North/South Kings Hwy @ Penn Daw 
– Projected to Operate at LOS E-F, Regardless of LU 

– Assumed Unsignalized in CP Network (No 
Mitigation/Signalization Required) 

– NB, SB, EB, WB Capacity Required for Grid 

– Significantly More Mitigation Required with Grid 
(Signal Remains) 

 

Intersection Measures of Effectiveness  
(See Handouts) 
2030 Forecasts, PM Peak Hour 
Key Findings 



 

5) Richmond Hwy @ Walmart 
– Projected to Operate Efficiently with Comp Plan 

– NBL and SBL May Be Problematic (<100 sec delay) 

– Space for Longer SBL Turn Bay not Available  

– SBL Queue 250’+ 

– Dual Lefts May be Needed 

 

– Projected to Operate Significantly Worse with Grid 

– NB, SB, EB Capacity Required 
• Low: Turn Lanes 

• High: Additional Lanes on Richmond Highway (8 lanes) 

 Additional Thru Lanes on Richmond Highway Not Preferred 

– Significantly More Mitigation Required with Grid 

– SB Left into Walmart Still Problematic 

– Similar Queuing 

– Dual Lefts May Be Needed  

 

Intersection Measures of Effectiveness  
(See Handouts) 
2030 Forecasts, PM Peak Hour 
Key Findings 



 

6) North Kings Hwy @ New Connector 
– Requires a New Connection Thru Existing 

Commercial Property 

– Requires New Traffic Signal (Swap With Penn Daw 
Driveway) 

7) Richmond Hwy @ New Connector 
– Requires a New Connection Thru Existing 

Commercial Property 

– Requires New Traffic Signal and Access onto US 1 – 
VDOT Approval Needed 

– US Highway System (Higher Level of Protection) 

 

 

Intersection Measures of Effectiveness  
(See Handouts) 
2030 Forecasts, PM Peak Hour 
Key Findings 



 

8) Richmond Highway @ Poag Street Ext 
– Right-In, Right-Out to/from Richmond Highway SB 

– Operates Efficiently 

– New Access Requires VDOT Approval 

 

Intersection Measures of Effectiveness  
(See Handouts) 
2030 Forecasts, PM Peak Hour 
Key Findings 



Comp Plan Network 
Mitigation 

Realign, Add Turn Lanes 
Add NB Thru Lane 

Add Turn Lanes 
Signalize 

New Connector, Signalize 

New Connector, Signalize 

Remove Signal 



Grid Network  
Mitigation 

Signalize 

Realign, Add Turn Lanes 

Add Turn Lanes 

Add Turn Lanes 
Add NB, SB Thru Lanes 

Add Turn Lanes 



Network-wide Measures of Effectiveness  
(AM Peak Hour) 



Network-wide Measures of Effectiveness  
(AM Peak Hour) 



Network-wide Measures of Effectiveness  
(PM Peak Hour) 



Network-wide Measures of Effectiveness  
(PM Peak Hour) 



• If Mitigation is not Possible, or Takes Time, 
the Comp Plan Network Provides the Best 
Unmitigated Results (total delay, average 
speed, total travel time). 

 

• If Low Mitigation Occurs (Turn Lanes), the 
Grid Network is More Competitive, but the 
Comp Plan Network Still Provides the Best 
Results. 

 

• If High Mitigation Occurs (Additional Lanes), 
the Grid Network Provides Slightly Better 
Results. 

 

• High Mitigation Improvements Have 
Significantly Higher Costs and Impacts.   

Network-wide Measures of Effectiveness  
Key Findings 


