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MEMORANDUM 

 
To:  William Schultheiss, P.E., Toole Design Group, LLC 

 
From:   Paul Silberman, P.E., PTOE, Sabra, Wang & Associates, Inc. 
   
 
Subject: L Street, NW, Washington, DC Traffic Analysis 

 
Date:  December 15, 2008 
 
A.  Introduction 
 
The District of Columbia Department of Transportation (DDOT) requested a traffic 
analysis be performed for a proposed roadway diet including a full-time bicycle lane to be 
located on the eastbound L Street corridor between Pennsylvania Ave and 11th Street (16 
blocks) in the northwest quadrant of Washington, DC. The purpose of this study is to 
evaluate existing roadway capacity and level of service and analyze the impacts of a 
bicycle-compatible lane configuration, specifically a road diet lane reduction.   A location 
map of the study area is shown in Figure 1.  
 
Figure 1.  Area Map (Not to Scale) 
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A 3’-5’ bicycle lane is proposed to be located along the north side of eastbound L Street 
NW.  The provision of the bicycle lane requires the removal of one vehicular travel and/ or 
parking lane between L Street at Pennsylvania Avenue and L Street at 11th Street.  
 
The following intersections were included in this Traffic Impact Analysis: 
 

• L Street at 24th Street • L Street at 17th Street 
• L Street at 23rd Street • L Street at 16th Street 
• L Street at New Hampshire Ave. • L Street at 15th Street 
• L Street at 21st Street • L Street at Vermont Ave. 
• L Street at 20th Street • L Street at 14th Street 
• L Street at 19th Street • L Street at 13th Street 
• L Street at 18th Street • L Street at 12th Street 
• L Street at Connecticut Ave. • L Street at 11th Street 

 
L Street is currently a three to four-lane one-way eastbound roadway with a posted speed 
limit of 25 mph. Metered parking is typically provided on the south side of the roadway, 
although there are several blocks where regulated parking is provided on the north side. 
Along the roadway there are several parking restrictions such as peak hour and time limits, 
as well as special parking space designations. Table 1 summarizes on-street parking 
restrictions for the L Street corridor. 
 
B.  Existing Conditions Analysis 
Existing peak hour traffic volumes were extracted from a previous study titled K Street 
Transitway by DMJM Harris, Inc. at all study intersections. Morning, midday, and evening 
peak hour weekday turning movement and pedestrian counts were obtained at all study 
intersections. Figures 2 summarize the AM, Midday, and PM existing peak hour traffic 
volumes. Table 2 summarizes pedestrian treatments and amenities.  
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Table 1. Existing Parking Restrictions along L Street Corridor  
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Figure 2.  Existing Peak Hour Traffic Volumes 
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Table 2. Summary of L Street Pedestrian Signal Treatment 

Intersection 

AM (Mid)[PM] 
Total Entering 

Pedestrian 
Volumes 

Signals &  
X-walks? Pedestrian Phasing 

L Street at 24th Street 400 (440) [400] Yes all 4 legs None 

L Street at 23rd Street 400 (440) [400] Yes all 4 legs None 

L Street at New Hampshire Ave. 400 (440) [400] Yes all 4 legs NB right NTOR 

L Street at 21st Street 460 (500) [460] Yes all 4 legs None 

L Street at 20th Street 800 (880) [800] Yes all 4 legs 
Advanced Ped - 

Delayed NB right turn 
& NTOR 

L Street at 19th Street 3417 (2373) [3258] Yes all 4 legs None 

L Street at 18th Street 2447 (3131) [2911] Yes all 4 legs 
Advanced Ped - 

Delayed NB right turn 
EB left turn & NTOR 

L Street at Connecticut Ave. 3278 (3145) [2989] Yes all 4 legs EB right & NB right 
NTOR 

L Street at 17th Street 2794 (1079) [2410] Yes all 4 legs None 

L Street at 16th Street 1386 (687) [1580] Yes all 4 legs None 

L Street at 15th Street 1492 (1264) [1664] Yes all 4 legs NB right NTOR 

L Street at Vermont Ave. 1528 (1646) [1818] Yes all 4 legs None 

L Street at 14th Street 960 (952) [948] Yes all 4 legs None 

L Street at 13th Street 435 (411) [202] Yes all 4 legs None 

L Street at 12th Street 206 (218) [122] Yes all 4 legs None 

L Street at 11th Street 317 (42) [105] 

Yes at all legs 
except EB L Street 

at 11th Street 
north side. 

None 

 
It should be noted that no WMATA intra-city bus routes or bus stops currently exist along 
the study segment of L Street. 
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Existing signal timing and phasing data, including cycle lengths, splits and offsets, was 
obtained from the D.C. Department of Transportation in the form of a Synchro traffic 
model.  The signals in the study area operate in a fixed and time-based coordinated mode, 
primarily running a 100-second cycle length during the AM, Midday and PM peak hours.  
Clearance intervals (yellow + all red) typically range from 4 to 7 seconds.  It should be 
noted, however, that although L Street is part of the downtown grid network, the 
vehicular progression on all but one intersection favors the north-south cross street.  
Pedestrian signal timing, including walk/ flashing walk and flashing don’t walk times were 
also reviewed.  Signal phasing, lane configurations, turn lane lengths, turn restrictions, 
parking regulations and bus stop locations were field-verified by an Engineer. 
 
A capacity analysis was performed for the existing conditions using the Highway Capacity 
Manual (HCM) methodology.  Level of service is defined by the HCM as a “qualitative 
measure describing operational conditions within a traffic stream”.  Levels of service range 
from “A” to “F” where A represents optimal conditions and F represents saturated or 
failing conditions.  The volume-to-capacity ratio (v/c ratio) is the ratio of current flow rate 
to the capacity of the intersection. This ratio is often used to determine how sufficient 
capacity is on a given roadway.  Generally speaking, a ratio of 1.0 indicates that the 
roadway is operating at capacity.  A ratio of greater than 1.0 indicates that the facility is 
failing as the number of vehicles exceeds the roadway capacity.    
 
The existing capacity and level of service for all study intersections along L Street corridor 
is summarized in Table 3.  The results of the existing conditions capacity analysis indicate 
that one intersection (L Street at New Hampshire Avenue/22nd Street) is operating at a 
failing level of service during the AM Peak.. All remaining intersections are currently 
performing at a level of service D or better during all peak periods. 
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Table 3. Summary of Existing Intersection Capacity Analysis AM [Midday] (PM)  

 
 

 

 

 

 

 

Highway Capacity Analysis 
Intersection Level of 

Service 
Average Vehicle 
Delay (sec/veh.) V/C Ratio 

L Street at 24th Street C [B] (C) 21.3 [18.1] (21.5) 0.58 [0.38] (0.50) 

L Street at 23rd Street B [B] (B) 14.5 [15.3] (13.6) 0.53 [0.47] (0.58) 

L Street at New Hampshire Ave. F [D] (C) 116.3 [42.5] (21.3) 1.18 [0.77] (0.49) 

L Street at 21st Street B [B] (C) 14.3 [18.3] (25.7) 0.49 [0.59] (0.42) 

L Street at 20th Street C [D] (B) 24.8 [36.8] (18.1) 0.72 [0.74] (0.36) 

L Street at 19th Street B [C] (B) 19.9 [24.3] (17.4) 0.59 [0.85] (0.53) 

L Street at 18th Street C [C] (B) 23.5 [24.8] (15.5) 0.66 [0.75] (0.45) 

L Street at Connecticut Ave. B [C] (B) 19.1 [30.6] (13.9) 0.74 [0.82] (0.55) 

L Street at 17th Street C [B] (B) 24.7 [16.8] (18.3) 0.76 [0.71] (0.74) 

L Street at 16th Street C [C] (C) 26.2 [26.4] (30.0) 0.86 [0.72] (0.76) 

L Street at 15th Street B [D] (B) 14.0 [38.8] (13.2) 0.57 [0.75] (0.54) 

L Street at Vermont Ave. A [B] (B) 9.2 [10.2] (13.0) 0.51 [0.55] (0.62) 

L Street at 14th Street B [B] (C) 18.9 [18.1] (20.8) 0.70 [0.71] (0.70) 

L Street at 13th Street C [B] (B) 20.2 [14.6] (14.5) 0.75 [0.51] (0.59) 

L Street at 12th Street B [C] (C) 11.7 [21.0] (21.7) 0.34 [0.39] (0.56) 

L Street at 11th Street B [D] (C) 15.2 [43.1] (26.1) 0.42 [0.42] (0.66) 
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Field Observations: A Professional Traffic Engineer observed all study intersections 
along the L Street Corridor. Observations focused on traffic flow, signal operations such as 
residual queues and cycle failures, driver behavior such as compliance with traffic control 
devices and turn restrictions, and conflicts with pedestrian, transit, and parked vehicles. 
 
The following summarizes the observations: 
 

• L Street at New Hampshire Avenue  
Residual queues (not all vehicles queued at the beginning of the green interval 
clearing during the green signal indication) were observed along New 
Hampshire Avenue during the AM peak hour 

• L Street at Connecticut 
Long queues were observed on EB L Street specifically traffic turning left. 
Vehicle-pedestrian conflicts were observed throughout the peak hours. 

• L Street at 16th Street 
Long queues were observed on EB L Street specifically traffic turning left. 
Vehicle-pedestrian conflicts were observed throughout the peak hours. 

• L Street at 14th Street 
Long queues were observed on SB 14th Street due to signal coordination along 
14th and K Street. Signals at 14th and L Street and 14th Street and K Street do 
not appear to be optimally coordinated. 
 

 
C.  Alternatives Conditions Analysis 
 
Alternative bicycle-compatible lane configurations were analyzed to assess the feasibility 
of the proposed roadway diet including a full-time bicycle lane to be located along the 
north side of L Street between Pennsylvania Ave and 11th Street. Alternative lane 
configurations are shown in Figures 5.  
 
In addition, four near-side commuter bus stops were modeled on the south side of L Street 
at 20th, 18th, 15th, and 13 th Streets with dwell times of 2 minutes and headways of 4 
minutes.  Based on conversations with DDOT, it is anticipated that up to XXX bikes per 
hour will use the bicycle lane.   
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Under alternative bicycle-compatible conditions, peak hour restricted parking is proposed 
on the south side of the L Street Corridor and full-time parking on the north side for most 
blocks within the study segment, with the exceptions of 23rd Street to New Hampshire 
Avenue (both north and south sides) and 18th Street to Connecticut Avenue (both north 
and south sides). Table 4 summarizes proposed parking restrictions under alternative 
conditions.  
 
A capacity analysis was performed for alternative conditions using the Highway Capacity 
Manual (HCM) methodology and is summarized in Table 5. The results of the alternative 
conditions capacity analysis indicate that L Street at New Hampshire Avenue will operate 
at a level of service F during the AM peak hour. All remaining intersections will continue 
to operate at a level of service D or better during all peak hours under the alternative 
lane configurations and parking restrictions. 
 
In addition, a peak hour queuing analysis was performed along the L Street corridor and is 
summarized in Table 6. The 95th-percentile vehicular queue lengths (defined as the 
maximum theoretical queue length when the 95th-percentile traffic volumes are present. 
Thus, the probability of queues in excess of this value is less than five percent) were 
determined using Synchro, a deterministic and macroscopic signal analysis software. The 
purpose of the queuing analysis is to evaluate whether or not queues from the study 
intersections along L Street will spill back and block upstream intersections, and vice versa 
under alternative conditions as well as to evaluate the need for any exclusive left or right 
turn lanes and subsequent parking restrictions. 
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Table 4. Alternative Parking Restrictions along L Street Corridor 
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Table 5. Summary of Alternative Intersection Capacity Analysis, AM [Mid] (PM) 

 
 
 
 
 
 
 

Highway Capacity Analysis 
Intersection Level of 

Service 
Average Vehicle 
Delay (sec/veh.) V/C Ratio 

L Street at 24th Street C [B] (C) 28.5 [18.1] (21.5) 0.72 [0.43] (0.50) 

L Street at 23rd Street B [B] (B) 16.1 [15.3] (15.1) 0.66 [0.47] (0.67) 

L Street at New Hampshire Ave. F [D] (C) 114.7 [42.5] (20.6) 1.18 [0.77] (0.49) 

L Street at 21st Street B [B] (C) 1.53 [18.3] (26.7) 0.58 [0.59] (0.48) 

L Street at 20th Street C [D] (B) 25.7 [36.8] (18.4) 0.80 [0.74] (0.41) 

L Street at 19th Street C [C] (B) 21.8 [24.3] (17.8) 0.69 [0.85] (0.59) 

L Street at 18th Street C [C] (B) 32.7 [24.8] (17.9) 0.73 [0.75] (0.54) 

L Street at Connecticut Ave. B [C] (B) 19.1 [27.9] (15.5) 0.71 [0.77] (0.60) 

L Street at 17th Street C [B] (B) 24.4 [17.2] (19.1) 0.77 [0.71] (0.75) 

L Street at 16th Street C [C] (C) 26.8 [26.4] (32.6) 0.87 [0.72] (0.78) 

L Street at 15th Street B [D] (B) 16.3 [38.8] (14.7) 0.60 [0.75] (0.56) 

L Street at Vermont Ave. A [B] (B) 9.2 [13.2] (13.0) 0.52 [0.55] (0.63) 

L Street at 14th Street C [B] (C) 20.0 [18.1] (23.9) 0.71 [0.71] (0.72) 

L Street at 13th Street C [B] (B) 20.6 [14.6] (15.0) 0.77 [0.51] (0.61) 

L Street at 12th Street B [C] (C) 12.7 [21.2] (21.9) 0.42 [0.41] (0.67) 

L Street at 11th Street B [D] (C) 15.7 [41.6] (27.1) 0.43 [0.35] (0.68) 
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Table 6. Summary of Queuing Analysis – AM [Mid] (PM) 
 

#95th-percentile volume exceeds movement capacity 
Note: “XXX” queue length is longer than block length   
 
Based on the results of the queuing analysis, residual queues are predicted at seven 
intersections: 

• 18th Street (AM) 
• Connecticut (AM) 
• 17th Street (AM) 
• 16th Street (PM) 
• 15th Street (Midday) 
• 14th Street (AM and PM) 
• 11th Street (PM) 

 
SimTraffic, a microscopic traffic simulation software, was used to ‘observe’ traffic flow 
along the L Street corridor under the alternative roadway conditions.  The simulation 
verified the queue spillback at the above noted intersections, however in most cases the 
spillback was a result of pedestrian/ vehicle conflicts rather then capacity constraints, as 
turning vehicles waiting for gaps in pedestrian traffic blocked the path of through vehicles. 
 
 
 
 
 

Intersection Movement 

 
Block Length from 

stop bar to 
upstream cross walk 

(ft) 

 
95% Queue Length 

(feet) 
AM (Mid) [PM] 

L Street at 24th Street  EB Through 435 430# (185) [257]
L Street at 23rd Street EB Through 305 147 (180) [100] 

L Street at New Hampshire Ave. EB Through 225 87 (54) [70] 
L Street at 21st Street EB Through 535 144 (133) [241] 
L Street at 20th Street EB Through 430 90 (380) [72] 
L Street at 19th Street EB Through 345 297 (172) [75] 
L Street at 18th Street EB Through 430 482# (146) [189] 

L Street at Connecticut Ave. EB Through 350 359 (303) [236] 
L Street at 17th Street EB Through 310 358 (80) [99] 
L Street at 16th Street EB Through 470 204 (460#) [503#] 
L Street at 15th Street EB Through 450 346 (544#) [120] 

L Street at Vermont Ave. EB Through 325 36 (39) [181] 
L Street at 14th Street EB Through 220 253 (39) [502#] 
L Street at 13th Street EB Through 560 73 (93) [299] 
L Street at 12th Street EB Through 345 109 (241) [9] 
L Street at 11th Street EB Through 210 112 (169) [254] 
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D. Summary and Recommendations 
 
A roadway diet including a 3- to 5-foot full-time bicycle lane is proposed to be located on 
the north side of the eastbound L Street corridor between Pennsylvania Ave and 11th Street. 
The provision of the bicycle lane requires the removal of one vehicular travel and/ or 
parking lane between L Street at Pennsylvania Avenue and L Street at 11th Street.  The 
following summary of findings is based on the analysis and observations presented in the 
report:  

 
• Under existing conditions, all intersections in the study area are 

performing at a level of service D or better except L Street at New 
Hampshire Avenue/22nd Street, which operates at a level of service F 
during the AM peak hour.  

 
• Under alternative conditions, it is recommended to revise the lane 

configurations and parking restrictions as shown in Figure 5.  
 
• With the amendment of lane configurations and parking restrictions, all 

intersections will to perform at a level of service D or better except L 
Street at New Hampshire Avenue, which will continue to operate at a level 
of service F during the AM peak hour. 

 
• Based on the queuing analysis, residual queues will be a concern at seven 

study intersections under the alternative conditions. 
 

• It is recommended to implement additional signal timing and lane use 
modifications: 

 
1. L Street at Connecticut Avenue – provide leading pedestrian 

interval. 
2. L Street at 17th Street – provide leading pedestrian interval. 
3. L Street between 16th  and 15th Streets – restrict off-peak (9 AM to 

4 PM) parking along north side for 100’ from stop line to provide 
exclusive EB left-turn lane, and increase EB off-peak split by 10 
seconds. 

4. L Street at 14th Street – provide leading pedestrian interval. 
5. L Street at Connecticut – due to the potential of a bicycle lane 

located at peak hours between dual left-turn lanes, further 
analysis of intersection-specific bicycle treatments such as a 
bicycle signal with leading pedestrian interval or a floating bicycle 
lane markings/ signing should be further evaluated depending on 
the ultimate lane configuration.  

 
 


