Technical Memorandum:
From:  State Roundabout Committee

Re: Rte 1 / Occoquan intersection and the Rte 1 / Gordon Blvd intersection, Prince William Co.
Introduction:

The State Roundabout Committee has been asked to review the two intersections, Rte 1 / Gordon Blvd and Rte 1 / Occoquan Rd, and determine if a roundabout intersection control is a viable alternative for the two intersections. The initial step for any intersection evaluation process is to analyze the intersection turning movements for the current and design years of the project, which in this case are 2011 and 2036 respectively. This analysis will determine the level of service provided by a roundabout controlled intersection.
Traffic Analysis:

The projected levels of service were analyzed using SIDRA software, which is the most accepted roundabout software available. The results of the analysis are as follows:

· Rte 1 / Gordon Blvd 2011 traffic – 
· 2 lane roundabout operates at a LOS F in the AM peak with a 4650 ft queue on the Rte 1 NB approach (queue spilling back into the Occoquan Rd intersection).
· 3 lane roundabout functions at a LOS D in the AM peak. The Design Life Analysis provided on the SIDRA runs states ‘Zero practical Spare Capacity was not found ‘which means that the roundabout can not handle any additional increases in traffic at that intersection. 
· Rte 1 / Gordon Blvd 2036 projected traffic –

· 3 lane roundabout functions at a LOS F with 2670 ft queue on Rte 1 NB in the AM (backing into the Rte 1 / Occoquan Rd intersection) and 6400 ft queue on Gordon Blvd (queuing through a couple intersections).

· Rte 1 / Occoquan Rd 2011 traffic –

· 2 lane roundabout functions at a LOS F with a 3870 ft queue on the Rte 1 NB approach. 
· 3 lane roundabout provides a LOS C in the AM peak movements.

· Rte 1 / Occoquan Rd 2016 projected traffic
· 3 lane roundabout functions at a LOS F in the AM peak movements.
Assessment: 
2 lane roundabouts fail at both intersections using the 2011 traffic movements. A 3 lane roundabout provides a level of service D and C at the two intersections; however the roundabout at both locations will fail within 5 years of opening (see Appendices for data). It is also noted that Virginia does not have any 3 lane roundabouts and there are only a couple in the United States. The failure of the roundabouts at each location will create traffic queues which will dramatically impact the adjacent intersections, effectively creating a bottleneck through this section of the Rte 1 corridor.
Construction of a roundabout at either location would present many difficulties including maintenance of traffic at the existing intersections. 

The Committee did not find any design alternatives for this section of the corridor that would allow the traffic to be distributed through adjacent intersections, effectively improving levels of service for these two major intersections. The area is too heavily developed for these types of design opportunities.

Recommendation:
The State Roundabout Committee reviewed the traffic data and plan views of the corridor and determined that a roundabout controlled intersection is not a viable alternative for the two intersections being studied. 

See Appendices for detailed analysis

Appendix A
Rte 1 and 123


.

Movement Summary

Gordon Blvd and Rte 1

2011 AM - 2 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	NB Rte 1 

	3L
	L
	408   
	2.0    
	1.762   
	363.0   
	LOS F  
	4506   
	1.00   
	5.50   
	3.7   

	8T
	T
	2011   
	2.0    
	1.762   
	355.7   
	LOS F  
	4652   
	1.00   
	5.56   
	3.5   

	Approach 
	2418    
	2.0     
	1.762    
	356.9    
	LOS F   
	4652    
	1.00    
	5.55    
	3.6    

	



	SB Rte 1 

	4T
	T
	1185   
	2.0    
	0.651   
	7.3   
	LOS A  
	191   
	0.69   
	0.63   
	31.2   

	4R
	R
	217   
	1.8    
	0.652   
	8.5   
	LOS A  
	191   
	0.69   
	0.69   
	30.6   

	Approach 
	1402    
	2.0     
	0.651    
	7.5    
	LOS A   
	191    
	0.69    
	0.64    
	31.1    

	



	Gordon Blvd 

	5L
	L
	924   
	2.0    
	1.232   
	132.6   
	LOS F  
	1372   
	1.00   
	2.96   
	8.7   

	2R
	R
	408   
	2.0    
	1.233   
	126.0   
	LOS F  
	1372   
	1.00   
	3.04   
	8.5   

	Approach 
	1330    
	2.0     
	1.233    
	130.6    
	LOS F   
	1372    
	1.00    
	2.99    
	8.7    

	



	All Vehicles 
	5150    
	2.0     
	1.762    
	203.4    
	LOS F   
	4652    
	0.92    
	3.55    
	5.9    

	




Level of Service

Based on Delay (HCM method) 

Gordon Blvd and Rte 1

2011 AM - 2 lanes
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3 lane Roundabout
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Movement Summary

Gordon Blvd and Rte 1

2011 AM - 3 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	NB Rte 1 

	3L
	L
	413   
	1.9    
	1.098   
	70.6   
	LOS E  
	976   
	1.00   
	2.28   
	13.8   

	8T
	T
	2011   
	2.0    
	1.100   
	63.3   
	LOS E  
	1035   
	1.00   
	2.30   
	14.2   

	Approach 
	2424    
	2.0     
	1.100    
	64.5    
	LOS E   
	1035    
	1.00    
	2.30    
	14.1    

	



	SB Rte 1 

	4T
	T
	1185   
	2.0    
	0.468   
	7.0   
	LOS A  
	94   
	0.61   
	0.58   
	31.5   

	4R
	R
	217   
	1.8    
	0.468   
	8.1   
	LOS A  
	93   
	0.61   
	0.66   
	31.0   

	Approach 
	1402    
	2.0     
	0.468    
	7.1    
	LOS A   
	94    
	0.61    
	0.59    
	31.5    

	



	Gordon Blvd 

	5L
	L
	924   
	2.0    
	1.095   
	68.6   
	LOS E  
	776   
	1.00   
	2.26   
	14.1   

	2R
	R
	408   
	2.0    
	1.094   
	62.5   
	LOS E  
	776   
	1.00   
	2.26   
	14.1   

	Approach 
	1330    
	2.0     
	1.094    
	66.8    
	LOS E   
	776    
	1.00    
	2.26    
	14.1    

	



	All Vehicles 
	5156    
	2.0     
	1.100    
	49.5    
	LOS D   
	1035    
	0.89    
	1.82    
	16.6    

	




Level of Service

Based on Delay (HCM method) 

Gordon Blvd and Rte 1

2011 AM - 3 lanes
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Table S.22 - Flow Scale / Design Life Results 

 Gordon Blvd and Rte 1                                                           

 2011 AM - 3 lanes                                                               

 Intersection ID: 0         

 Roundabout

 ---------------------------------------------------------------------

  Design Life Analysis:

  Zero Practical Spare Capacity was not found.

  Try another run with flow scales less than 100.0 %

 ---------------------------------------------------------------------
Appendix B

Rte 1 and 253
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Movement Summary

Rte 1 / 253

2011 AM 2 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	Dawson Beach 

	11L
	L
	141   
	2.1    
	0.972   
	68.5   
	LOS E  
	274   
	1.00   
	1.39   
	14.0   

	16T
	T
	76   
	2.6    
	0.975   
	60.8   
	LOS E  
	312   
	1.00   
	1.39   
	14.5   

	16R
	R
	255   
	2.0    
	0.973   
	57.4   
	LOS E  
	312   
	0.99   
	1.43   
	14.9   

	Approach 
	473    
	2.1     
	0.972    
	61.3    
	LOS E   
	312    
	1.00    
	1.41    
	14.5    

	



	SB Rte 1 

	17L
	L
	65   
	1.5    
	0.929   
	24.4   
	LOS C  
	583   
	1.00   
	1.11   
	24.1   

	14T
	T
	1793   
	2.0    
	0.929   
	17.3   
	LOS B  
	585   
	1.00   
	1.11   
	26.6   

	14R
	R
	38   
	2.6    
	0.927   
	18.4   
	LOS B  
	585   
	1.00   
	1.11   
	26.0   

	Approach 
	1897    
	2.0     
	0.929    
	17.5    
	LOS B   
	585    
	1.00    
	1.11    
	26.5    

	



	Rte 253 

	15L
	L
	147   
	2.0    
	1.301   
	180.9   
	LOS F  
	800   
	1.00   
	2.18   
	6.8   

	12T
	T
	217   
	1.8    
	1.307   
	172.4   
	LOS F  
	962   
	1.00   
	2.26   
	6.6   

	12R
	R
	288   
	2.1    
	1.303   
	171.0   
	LOS F  
	962   
	1.00   
	2.39   
	6.6   

	Approach 
	652    
	2.0     
	1.304    
	173.7    
	LOS F   
	962    
	1.00    
	2.30    
	6.7    

	



	NB Rte 1 

	13L
	L
	136   
	2.2    
	1.402   
	201.3   
	LOS F  
	3778   
	1.00   
	4.11   
	6.2   

	18T
	T
	2522   
	2.0    
	1.405   
	194.1   
	LOS F  
	3868   
	1.00   
	4.13   
	6.0   

	18R
	R
	168   
	1.8    
	1.400   
	195.2   
	LOS F  
	3868   
	1.00   
	4.15   
	5.9   

	Approach 
	2825    
	2.0     
	1.405    
	194.6    
	LOS F   
	3868    
	1.00    
	4.13    
	6.0    

	



	All Vehicles 
	5847    
	2.0     
	1.405    
	124.0    
	LOS F   
	3868    
	1.00    
	2.73    
	8.7    

	




Level of Service

Based on Delay (HCM method) 

Rte 1 / 253

2011 AM 2 lanes
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3 lane Roundabout
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Movement Summary

Rte 1 / 253

2011 AM - 3 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	Dawson Beach 

	11L
	L
	141   
	2.1    
	1.356   
	212.5   
	LOS F  
	669   
	1.00   
	2.02   
	6.0   

	16T
	T
	76   
	2.6    
	1.351   
	204.9   
	LOS F  
	806   
	1.00   
	2.04   
	5.8   

	16R
	R
	255   
	2.0    
	1.364   
	201.4   
	LOS F  
	806   
	1.00   
	2.22   
	5.8   

	Approach 
	473    
	2.1     
	1.362    
	205.3    
	LOS F   
	806    
	1.00    
	2.13    
	5.9    

	



	SB Rte 1 

	17L
	L
	65   
	1.5    
	0.560   
	13.8   
	LOS B  
	112   
	0.54   
	0.76   
	28.6   

	14T
	T
	1793   
	2.0    
	0.561   
	6.8   
	LOS A  
	113   
	0.54   
	0.57   
	31.9   

	14R
	R
	38   
	2.6    
	0.559   
	8.0   
	LOS A  
	112   
	0.54   
	0.65   
	31.3   

	Approach 
	1897    
	2.0     
	0.561    
	7.1    
	LOS A   
	113    
	0.54    
	0.58    
	31.7    

	



	Rte 253 

	15L
	L
	147   
	2.0    
	0.762   
	25.2   
	LOS C  
	137   
	0.91   
	1.13   
	23.9   

	12T
	T
	217   
	1.8    
	0.764   
	18.0   
	LOS B  
	142   
	0.91   
	1.11   
	26.4   

	12R
	R
	288   
	2.1    
	0.764   
	18.1   
	LOS B  
	142   
	0.91   
	1.11   
	26.1   

	Approach 
	652    
	2.0     
	0.763    
	19.7    
	LOS B   
	142    
	0.91    
	1.11    
	25.6    

	



	NB Rte 1 

	13L
	L
	136   
	2.2    
	0.925   
	22.0   
	LOS C  
	463   
	1.00   
	1.18   
	25.2   

	18T
	T
	2522   
	2.0    
	0.923   
	14.9   
	LOS B  
	469   
	1.00   
	1.17   
	28.0   

	18R
	R
	168   
	1.8    
	0.923   
	16.2   
	LOS B  
	463   
	1.00   
	1.17   
	27.1   

	Approach 
	2825    
	2.0     
	0.923    
	15.3    
	LOS B   
	469    
	1.00    
	1.17    
	27.8    

	



	All Vehicles 
	5847    
	2.0     
	1.364    
	28.5    
	LOS C   
	806    
	0.84    
	1.05    
	21.8    

	




Level of Service

Based on Delay (HCM method) 

Rte 1 / 253

2011 AM - 3 lanes
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Rte 1 / 253                                                                     

 2011 AM - 3 lanes                                                               

 Intersection ID: 0         

 Roundabout

 ---------------------------------------------------------------------

  Design Life Analysis:

  Zero Practical Spare Capacity was not found.

  Try another run with flow scales less than 100.0 %

Movement Summary
Rte 1 / 253

2016 AM - 3 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	Dawson Beach 

	11L
	L
	190   
	2.1    
	1.845   
	425.9   
	LOS F  
	1275   
	1.00   
	2.58   
	3.2   

	16T
	T
	109   
	1.8    
	1.847   
	418.3   
	LOS F  
	1499   
	1.00   
	2.63   
	3.1   

	16R
	R
	315   
	1.9    
	1.853   
	416.7   
	LOS F  
	1499   
	1.00   
	2.83   
	3.0   

	Approach 
	614    
	2.0     
	1.852    
	419.8    
	LOS F   
	1499    
	1.00    
	2.72    
	3.1    

	



	SB Rte 1 

	17L
	L
	109   
	1.8    
	0.669   
	14.8   
	LOS B  
	169   
	0.63   
	0.81   
	28.3   

	14T
	T
	2065   
	2.0    
	0.669   
	7.8   
	LOS A  
	170   
	0.63   
	0.68   
	31.4   

	14R
	R
	65   
	1.5    
	0.670   
	9.0   
	LOS A  
	169   
	0.63   
	0.74   
	30.9   

	Approach 
	2239    
	2.0     
	0.669    
	8.2    
	LOS A   
	170    
	0.63    
	0.69    
	31.2    

	



	Rte 253 

	15L
	L
	196   
	2.0    
	1.217   
	131.5   
	LOS F  
	789   
	1.00   
	2.42   
	8.9   

	12T
	T
	293   
	2.0    
	1.215   
	123.7   
	LOS F  
	887   
	1.00   
	2.48   
	8.8   

	12R
	R
	348   
	2.0    
	1.217   
	123.1   
	LOS F  
	887   
	1.00   
	2.58   
	8.7   

	Approach 
	838    
	2.0     
	1.215    
	125.2    
	LOS F   
	887    
	1.00    
	2.51    
	8.8    

	



	NB Rte 1 

	13L
	L
	190   
	2.1    
	1.188   
	106.4   
	LOS F  
	1895   
	1.00   
	3.08   
	10.4   

	18T
	T
	3043   
	2.0    
	1.191   
	99.2   
	LOS F  
	1989   
	1.00   
	3.10   
	10.4   

	18R
	R
	217   
	1.8    
	1.192   
	100.6   
	LOS F  
	1894   
	1.00   
	3.08   
	10.1   

	Approach 
	3451    
	2.0     
	1.191    
	99.7    
	LOS F   
	1989    
	1.00    
	3.10    
	10.4    

	



	All Vehicles 
	7142    
	2.0     
	1.853    
	101.5    
	LOS F   
	1989    
	0.88    
	2.24    
	10.2    

	




Movement Summary

Gordon Blvd and Rte 1

2036 AM - 3 lanes

	Roundabout 
	

	 

	Vehicle Movements

	



	Mov ID 
	Turn 
	Dem Flow
(veh/h) 
	%HV 
	Deg of Satn
(v/c) 
	Aver Delay
(sec) 
	Level of
Service 
	95%
Back of
Queue
(ft) 
	Prop. Queued 
	Eff. Stop Rate 
	Aver Speed
(mph) 

	



	NB Rte 1 

	3L
	L
	884   
	2.0    
	1.247   
	129.7   
	LOS F  
	2542   
	1.00   
	3.28   
	8.9   

	8T
	T
	3041   
	2.0    
	1.247   
	122.6   
	LOS F  
	2670   
	1.00   
	3.30   
	8.8   

	Approach 
	3925    
	2.0     
	1.247    
	124.2    
	LOS F   
	2670    
	1.00    
	3.30    
	8.9    

	



	SB Rte 1 

	4T
	T
	1675   
	2.0    
	0.942   
	27.4   
	LOS C  
	518   
	1.00   
	1.43   
	22.4   

	4R
	R
	268   
	1.9    
	0.940   
	28.8   
	LOS C  
	499   
	1.00   
	1.43   
	21.7   

	Approach 
	1943    
	2.0     
	0.941    
	27.6    
	LOS C   
	518    
	1.00    
	1.43    
	22.3    

	



	Gordon Blvd 

	5L
	L
	1162   
	2.0    
	3.115   
	973.3   
	LOS F  
	6409   
	1.00   
	5.78   
	1.5   

	2R
	R
	1009   
	2.0    
	3.114   
	967.0   
	LOS F  
	6409   
	1.00   
	5.93   
	1.4   

	Approach 
	2171    
	2.0     
	3.117    
	970.4    
	LOS F   
	6409    
	1.00    
	5.85    
	1.4    

	



	All Vehicles 
	8039    
	2.0     
	3.115    
	329.4    
	LOS F   
	6409    
	1.00    
	3.54    
	3.9    
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