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Executive Summary 

The Smithsonian Institution (SI) South Mall Campus Master Plan includes several improvements 
that are intended to enhance the user experience by providing seamless connections between 
the various South Mall Campus facilities, increasing the visibility of the facilities, and providing 
additional education and visitor service space. The SI Master Plan is expected to be 
implemented over a 15- to 20-year timeframe. As part of the overall vision for the South Mall 
Campus, SI is proposing to add approximately 317,500 square feet of additional educational 
and support spaces, consolidate the existing loading areas adjacent to the Sackler Gallery 
(underground) and the Arts and Industry Building (at-grade) into a single loading driveway that 
would be accessed via a ramp at the intersection of Independence Avenue SW and 12th Street 
SW, on the west side of the Freer Gallery of Art, and to reconfigure the courtyard and garden 
space to provide more cohesive pedestrian connections between facilities.  

It is anticipated that the proposed underground expansion of the South Mall Campus buildings 
to provide additional education and retail/service space will generate additional trips 
comprised of both visitors and employees. The other proposed enhancements, including the 
consolidation/relocation of the loading driveways and modifications to the gardens and 
courtyard, are not anticipated to generate additional trips. It should be noted that the analysis 
conducted for this CTR covers the expansion of facilities, with the assumption that the 
consolidated loading dock is in place. A separate CTR has been completed and submitted to 
DDOT for the analysis of the proposed consolidated loading dock. A copy of the loading dock 
CTR can be found in Appendix D.  

Methodology 

Stantec Consulting Services, Inc. (Stantec) conducted the assessment of the proposed facility 
expansion based on Chapter 45 of the DDOT Design and Engineering Manual (DEM) and DDOT 
Guidelines for Comprehensive Transportation Review Requirements. The assessment includes: 

• A review of several city-wide planning documents as well as local studies including the 
2005 Bicycle Master Plan, 2009 Pedestrian Master Plan, moveDC, Southwest Ecodistrict 
Plan, Memorials & Museums Master Plan, Maryland Avenue SW Transportation Study, and 
Smithsonian Institution South Mall Campus Master Plan.  

• A capacity analysis conducted on the Independence Avenue SW and Jefferson Drive 
SW corridors, including the signalized intersections at 14th Street SW, 12th Street SW, and 
10th Street SW (L’Enfant Promenade/Plaza), 9th Street SW, and 7th Street SW for the 2017 
Existing, 2040 No Build, and 2040 Build, and 2040 Build with Mitigation Conditions. 

• An inventory of the current study area Capital Bikeshare network 

• An assessment of the impact of the proposed facility expansion on existing and potential 
future pedestrian, bicycle, transit, and parking facilities.  
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• Development of recommendations to mitigate operational deficiencies.  

Conclusions and Recommendations 

The proposed Smithsonian South Mall Campus expansion would have a negligible effect on the 
local roadway network, increasing overall vehicle volumes by approximately 1%. However, due 
to existing capacity deficiencies and future growth within the study area, the following minor 
mitigation measures are proposed to mitigate the small increases in delay generated by the 
proposed facility expansion: 

Vehicle 

1. Signal timing, phasing, and offset modifications, including an increase in cycle lengths from 
110 seconds to 150 seconds in the PM peak hour. This would need to be conducted as a 
part of a wider signal retiming effort, which would likely be required in the future to 
accommodate background growth and other projects by 2040.   

 
2. Modify the existing unsignalized intersection of SW Jefferson Drive and 12th Street SW from a 

two-way stop controlled intersection to an all-way stop controlled intersection. Modifying the 
SW Jefferson Drive eastbound shared thru-right movement from a free movement to a stop-
controlled movement would grant more acceptable gaps for pedestrians to cross SW 
Jefferson Drive, along with reducing delay for right turning vehicles on 12th Street SW. 

 
3. Modify the southbound 14th Street SW approach to Jefferson Drive to include a protected-

permitted left-turn phase.  

Pedestrian/Bicycle 

1. Monitor utilization of onsite bicycle parking, as well as Capital Bikeshare stations within ¼ mile. 
If demand exceeds capacity install new bike racks and/or a Capital Bikeshare Station. If a 
new Capital Bikeshare Station is required, consider locating it near the intersection of 7th 
Street SW and Jefferson Drive SW to fill an existing gap in the system. 
 

2. Upgrade all curb ramps connecting to/from the South Mall Campus to meet current ADA 
standards.  

 
3. Provide a new crosswalk along the east side of the intersection of Independence Avenue 

SW and 12th Street SW.  
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Passenger Loading 

1. Monitor passenger loading areas to determine if they continue to meet SI needs without 
impacting traffic operations on Jefferson Drive SW or Independence Avenue SW. 
 

Loading  
 
1. All deliveries made with trucks WB-50 or larger will be scheduled in advance. These deliveries 

will be scheduled to avoid the AM (7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) peak 
periods, unless necessary. This would likely have a minimal impact on the South Mall Campus 
facilities, as the majority of deliveries with larger trucks currently occur during off-peak 
periods.  
 

2. Deliveries made in vehicles larger than a single unit truck should enter from northbound 12th 
Street SW or eastbound Independence Avenue SW to avoid wide right-turns into the 
proposed driveway. 
 

3. Right-turns on red should be restricted at the proposed driveway and the westbound 
Independence Avenue SW approach at the signalized intersection with 12th Street SW. 
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1.0 INTRODUCTION  

The Smithsonian Institution (SI) South Mall Campus Master Plan includes several improvements 
that are intended to enhance the user experience by providing seamless connections between 
the various South Mall Campus facilities, increasing the visibility of the facilities, and providing 
additional education and visitor service space. The SI Master Plan is expected to be 
implemented over a 15- to 20-year timeframe. As part of the overall vision for the South Mall 
Campus, SI is proposing to add approximately 317,500 square feet of additional educational 
and support spaces, consolidate the existing loading areas adjacent to the Sackler Gallery 
(underground) and the Arts and Industry Building (at-grade) into a single loading driveway that 
would be accessed via a ramp at the intersection of Independence Avenue SW and 12th Street 
SW, on the west side of the Freer Gallery of Art, and to reconfigure the courtyard and garden 
space to provide more cohesive pedestrian connections between facilities.  

In addition to expanding and enhancing the campus, the consolidated loading areas is 
necessary because the current loading areas along Independence Avenue SW do not provide 
adequate space for larger vehicles. Large box trucks and tractor trailers often back into or out of 
the loading areas, creating disruptions to traffic flow on Independence Avenue SW. Large 
exhibition deliveries, which typically arrive in larger tractor trailers (WB-67), must park and 
load/unload on Independence Avenue SW, which exposes the exhibit materials to unnecessary 
risk. The proposed loading driveway would be able to accept all truck types (up to WB-67), as 
well as eliminate the need for trucks to back in to or out of the driveways, as occurs in the 
existing condition. Instead, trucks would be able to turn around within the underground loading 
area. A separate CTR was prepared in August 2017 to evaluate the loading dock consolidation, 
and a copy of the CTR can be found in Appendix A.  

This assessment of the proposed facility expansion is based on Chapter 45 of the DDOT Design 
and Engineering Manual (DEM) and DDOT Guidelines for Comprehensive Transportation Review 
Requirements. It is anticipated that the proposed underground expansion of the South Mall 
Campus buildings to provide additional education and retail/service space will generate 
additional trips comprised of both visitors and employees. The other proposed enhancements, 
including the consolidation/relocation of the loading driveways and modifications to the 
gardens and courtyard, are not anticipated to generate additional trips. It should be noted that 
the analysis conducted for this CTR covers the expansion of facilities, with the assumption that 
the consolidated loading dock is in place. A separate CTR has been completed and submitted 
to DDOT for the analysis of the proposed consolidated loading dock.  
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2.0 STRATEGIC PLANNING ELEMENTS 

Stantec reviewed several city-wide planning documents as well as local studies to determine 
how the proposed project considers District growth goals and objectives within the study area.  
These documents included the 2005 Bicycle Master Plan, 2009 Pedestrian Master Plan, moveDC, 
Southwest Ecodistrict Plan, Memorials & Museums Master Plan, Maryland Avenue SW 
Transportation Study, and Smithsonian Institution South Mall Campus Master Plan.  

2.1 PLANS/STUDIES REVIEWED 

2005 Bicycle Master Plan. This plan is a guide to establishing high-quality bicycle facilities and 
programs from 2005 to 2015 through facility improvements, policy changes, education, 
promotion, and enforcement.  The plan shows that no dedicated bicycle facilities exist along 
Independence Avenue SW or 14th Street SW, resulting in bicycle levels of service (BLOS) of D and 
E, respectively.  To correct these deficiencies, the plan proposes a bicycle lane on 14th Street 
SW and signed bicycle routes along Independence Avenue SW and 14th Street SW.  A progress 
update to the plan can be found in an appendix of moveDC. 

2009 Pedestrian Master Plan. This plan serves as the foundation for DDOT's pedestrian programs 
and represents the first comprehensive city-wide effort to address pedestrian safety challenges 
and related issues.  The goals of the plan are to reduce the number of pedestrian fatalities and 
injuries associated with motor vehicle crashes and to increase pedestrian activity by creating a 
comfortable and accessible environment for walking throughout all parts of the District.   

Through an analysis of existing conditions, the plan identified the segments of 14th Street SW and 
Independence Avenue SW within the study area to have medium-high pedestrian activity with 
medium- high pedestrian facility deficiencies.  This process also identified Independence 
Avenue SW, from 15th Street SW to South Capitol St SW, as a priority corridor for improvements.   
However, no action was recommended at the time due to few pedestrian injuries occurring 
during the period from 2000 to 2006.  A progress update to the plan can be found in an 
appendix of moveDC. 

moveDC. Published in October 2014, moveDC was a collaborative effort led by DDOT to present 
a vision and improvement course for the District's transportation system over the next 25 years.  
MoveDC focuses on more travel options, reliability of transportation systems, safety for all, and 
efficiency of investments. The plan proposes more than 200 new miles of bicycle facilities, a 22-
mile streetcar system with the possibility of extension lines, and more than 40 miles of High 
Capacity Transit. Within the study area specifically, the plan shows that the bicycle level of 
service (LOS) is D or better and proposes a cycle track on Independence Avenue SW.  It also 
contains progress updates to the 2005 Bicycle and 2009 Pedestrian Master Plans as of December 
2013. 
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Southwest Ecodistrict Initiative. Published by the National Capital Planning Commission (NCPC), 
the SW Ecodistrict Initiative is a comprehensive and forward-looking approach to urban 
sustainability and livability through transformation of the Maryland Avenue SW and 10th Street 
SW (L’Enfant Promenade and Plaza) area into a highly sustainable mixed-use community.  The 
study area is bounded by Independence Avenue SW to the north, Maine Avenue SW to the 
south, 12th Street SW to the west, and 4th Street SW to the east.   The plan examines the 
redevelopment of 12 sites and streetscaping of 10th Street SW to encourage a walkable 
neighborhood and economic growth.  The U.S. General Services Administration (GSA) Regional 
Office Building (ROB) and Cotton Annex, located on D Street SW and 12th Street SW 
respectively, are two sites that are beginning the redevelopment process.  Traffic studies for 
these developments were included in the 2030 Background/No Build Condition analysis. 

Memorials & Museums Master Plan.  The NCPC, in consultation with the U.S. Commission of Fine 
Arts and the National Capital Memorial Advisory Committee, developed a plan that shows how 
to meet demand for museums and commemorative works while protecting the National Mall 
and preserving other existing museum and memorial settings.  The plan inventories existing, and 
forecasts future demand for memorials and museums, identifies and evaluates suitable sites for 
future memorials and museums, and establishes a zoning policy for siting.  The plan is currently 
guiding the construction of the Dwight D. Eisenhower Memorial on a site adjacent to the study 
area, north of the U.S. Department of Education and across Independence Avenue SW from the 
National Air and Space Museum. A traffic study for this development was included in the 2030 
Background /No Build Condition analysis. 

Maryland Avenue SW Transportation Study. DDOT is currently studying the impacts on multi-
modal operations, including vehicular, bus, rail, pedestrian, and bicycle, from the creation of a 
new Maryland Avenue SW corridor between 12th Street SW and 7th Street SW. The study 
examines three potential configurations of a future connection over the existing rail corridor.  The 
plan would propose a new 11th Street SW that would connect to the study area and create a 
new intersection.  To maintain optimal traffic flow, signal retiming at the study area intersections 
may be required along the corridor. 

Smithsonian Institution South Mall Campus Master Plan. The Smithsonian Institution (SI) South Mall 
Campus Master Plan includes several improvements that are intended to enhance the user 
experience by providing seamless connections between the various South Mall Campus 
facilities, increasing the visibility of the facilities, and providing additional education and visitor 
service space.  Among these improvements is the consolidation of up to three loading 
docks/driveways along Independence Avenue SW into one new underground loading area 
and driveway.  The new loading area would accept all truck types and eliminate the need for 
trucks to park or make any loading maneuvers within the roadway.Potential Impact of Proposed 
Driveway on Plans 

Ultimately, the expanded facilities and consolidation of the loading driveways along 
Independence Avenue SW into one loading dock/driveway for the South Mall Campus would 
not affect the findings and recommendations of these planning documents and studies.  In fact, 
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the consolidation of the loading driveways would likely enhance pedestrian and bicycle 
operations along Independence Avenue SW by eliminating conflict points at the uncontrolled 
driveways. The proposed consolidated driveway would be signal controlled, and thus potential 
pedestrian and bicycle conflicts with trucks would be better controlled. Consolidating the 
driveways would also eliminate potential conflict points along the cycle track proposed on 
Independence Avenue SW in the moveDC plan.    
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3.0 ROADWAY CAPACITY & OPERATIONS 

3.1 VEHICLE STUDY AREA 

The study area is formally located in the Southwest Federal Center neighborhood, in Ward 6, 
between the National Mall and I-395.  The neighborhood is primarily a business district and 
almost entirely occupied by offices for various branches of the U.S. Government and many of 
SI’s museums.  Bounded by Jefferson Drive SW to the north, Independence Avenue SW to the 
south, 14th Street SW to the west, and 7th Street SW to the east, the study area includes the 
South Mall Campus. The study area includes the following signalized intersections:  

• Independence Avenue SW and 14th Street SW 
• Independence Avenue SW and 12th Street SW 
• Independence Avenue SW and L’Enfant Plaza SW 
• Independence Avenue SW and 9th Street SW 
• Independence Avenue SW and 7th Street SW 
• Jefferson Drive SW and 14th Street SW 
• Jefferson Drive SW and 12th Street SW 
• Jefferson Drive SW and 7th Street SW 

Characteristics of the study area roadways were obtained from maps on the DDOT website 
denoting functional classification, 2015 Average Annual Daily Traffic (AADT), speed limits, and 
truck routes/loading zones.  This information is summarized in Table 1.  The table also lists the 
number of lanes and parking types as observed during a roadway inventory. 
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Table 1: Study Area Roadway Characteristics 

Roadway Functional 
Class 

2015 
AADT 

Number of Lanes, 
Division 

Parking Type Speed 
Limit 

(mph) 

Primary Truck 
Route/Designated 

Loading Zones? 

Jefferson Drive 
SW 

Local 6,300 1, Undivided On-street 
3 Hour Limit 

15 No/No 

Independence 
Avenue SW 

Principal 
Arterial 

27,500 8, Undivided On-street 
Metered 

25 Yes/No 

14th Street SW Principal 
Arterial 

41,500 7, Divided south 
of Independence 

Avenue SW 

On-street 
Metered 

Special Permit 

25 Yes/No 

12th Street SW Local 15,800 5, Divided south 
of Independence 

Avenue SW 

On-street 
Metered 

25 Yes/No 

L’Enfant Plaza 
SW 

Local 4,400 2, Divided south 
of Independence 

Avenue SW 

On-street 
Metered 

25 No/No 

9th Street SW Local 21,300 1, Undivided On-street 
Metered 

25 Yes/No 

7th Street SW Principal 
Arterial 

17,300 8, Undivided On-street 
Metered 

25 Yes/No 

It should be noted that most on-street, metered parking in the study area is only permitted 
between specific hours.  At all other times on arterials, the parking lane operates as a travel lane 
during peak commuting hours. 

3.2 DATA COLLECTION AND HOURS OF ANALYSIS 

Stantec conducted a comprehensive data collection program to establish “average day” 
baseline conditions for vehicular, transit, pedestrian, and cyclist traffic within the study area.  The 
program consisted of manual turning movement counts and queuing and loading activity 
observations. All data were collected on a typical weekday when District schools and Congress 
were in session and there were no major special events on the National Mall.  

Saturday data was also collected on September 30th and October 7th, 2017. No issues were 
noted with the data collected on Saturday, September 30th at the intersections on 
Independence Avenue SW & 9th Street SW and Independence Avenue SW & 7th Street SW. 
However, the intersections of Independence Avenue SW & 14th Street SW, Independence 
Avenue SW & 12th Street, and SW Independence Avenue SW & L’Enfant Plaza SW had inflated 
eastbound through volumes resulting from a baseball game occurring at Nationals Park in the 
Navy Yard neighborhood of Washington DC on Saturday, October 7th, 2017. Volumes are 
adjusted for the incoming traffic by balancing them with turning movement counts taken on 
Saturday September 30th, 2017. 
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3.2.1 Turning Movement Counts 

Manual turning movement counts were collected during the PM peak period (3:30PM – 6:30PM) 
and Saturday peak period (12:00PM – 4:00PM) at the seven study intersections in September and 
October 2017.  It should be noted that the weekday AM peak period is not included.  Most of 
the SI facilities do not open until 10:00 AM, with the exception of the Smithsonian Institution 
Building (SIB), which opens at 8:30 AM. However, SI is planning to relocate many office staff from 
SIB to another location as part of the Master Plan. Therefore, the proposed modifications to the 
South Mall Campus are anticipated to have a negligible impact on the weekday AM peak hour 
operations of the adjacent roadway network. 

The traffic counts include vehicles, heavy vehicles, buses, pedestrians, and bicyclists. Appendix B 
contains the raw count data.  An analysis of this data revealed the PM peak hour to be 5:00PM – 
6:00PM and the Saturday peak hour to be 3:00PM – 4:00PM.   

3.2.2 Queuing 

Queuing observations were conducted during the turning movement counts to determine if 
additional unmet demand would need to be considered in the traffic analysis. Despite clear 
peak hour directional volume (westbound in the PM), the results of the queue observations show 
minimal to no queuing was observed along Independence Avenue SW and Jefferson Drive SW.  
Therefore, it was determined that the traffic analysis did not need to consider additional unmet 
demand.   

3.3 CAPACITY ANALYSIS METHODOLOGY 

Capacity analysis, a procedure used to estimate the traffic-carrying ability of roadway facilities 
over a range of defined operating conditions, was performed using Synchro 9, which is based 
on the methodology of the 2010 Highway Capacity Manual (HCM 2010) to establish average 
volume to capacity (v/c) ratios, delays, and level of service (LOS) for each intersection. 
Roadway geometry, signal timing, and traffic data were entered into the model.  

The v/c ratio relates the demand at an intersection (traffic volume) to the available capacity. 
The available capacity for each movement varies depending on number of lanes, lane width, 
perception/reaction time, green time, and cycle length, among others. A v/c ratio of 1.0 means 
that the demand for a specific turning movement is equal to the capacity. A movement with a 
v/c ratio at or over 1.0 is considered undesirable because the movement volume exceeds the 
capacity, which results in queuing, indicating unmet demand along that approach. 

LOS is an evaluation of the quality of operation of an intersection and is a measure of the 
average delay a driver experiences while traveling through the intersection.  LOS is dependent 
on a range of defined operating conditions such as traffic demand, lane geometry, and traffic 
signal timing and phasing.   
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LOS can range from A to F and is based on the average control delay per vehicle in seconds.  
For a signalized intersection, LOS A indicates operations with an average control delay less than 
10 seconds per vehicle, while LOS F describes operations with an average control delay in 
excess of 80 seconds per vehicle or a v/c ratio greater than 1.0. For an unsignalized intersection, 
LOS A indicates operations with an average control delay less than 10 seconds per vehicle, 
while LOS F describes operations with an average control delay exceeding 50 seconds per 
vehicle or a v/c ratio greater than 1.0. The HCM 2010 delay criteria for signalized and 
unsignalized intersections are summarized in Table 2. 

Table 2: LOS Criteria for Signalized and Unsignalized Intersections 

 
Average Control  

(seconds/ 
 Delay 
vehicle) 

Level of Service Signalized Unsignalized 

A Less than or equal to 10.0 Less than or equal to 10.0 

B > 10.0 and ≤ 20.0 >10.0 and ≤ 15.0 

C > 20.0 and ≤ 35.0 >15.0 and ≤ 25.0 

D > 35.0 and ≤ 55.0 >25.0 and ≤ 35.0 

E > 55.0 and ≤ 80.0 >35.0 and ≤ 50.0 

F Greater than 80.0 or v/c > 1.0 Greater than 50.0 or v/c > 1.0 

Source:  2010 Highway Capacity Manual 

While LOS D or better operations are generally deemed satisfactory from a traffic operations 
perspective, LOS E or F operations are often indicative of queuing and congestion. 
Improvements as recommended in this study seek to maintain or improve traffic operations to 
LOS D or better, as reported by HCM 2010. 

Signal plans and timing directives were delivered by DDOT and were field-verified to accurately 
model signal operation type, phasing, detection, and cycle length in the HCM 2010 output files 
utilized for capacity analysis. 

3.4 DEVELOPMENT SCENARIOS 

3.4.1 2017 Existing Condition 

2017 Existing Condition volumes for the PM and Saturday peak hours, shown in Exhibit 1 in 
Appendix C, were modeled in Synchro 9 to produce capacity analysis results, summarized in 
Exhibits 2 and 3 in Appendix C.  All Synchro capacity analysis outputs are located in Appendix D.  
Table 3 summarizes the delay for all study area intersections in the PM and Saturday peak hours. 
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Table 3: 2017 Existing Condition Intersection Capacity Analysis 

 PM Peak  Hour Saturday  Peak Hour 

Intersection Delay Level of 
Service Delay Level of 

Service 

14th Street SW & Jefferson Drive SW 17.4 B 10.2 B 

12th Street SW & Jefferson Drive SW 0.7 A 2.9 A 

7th Street SW & Jefferson Drive SW 8.8 A 9.3 A 

14th Street SW & Independence Avenue SW 37.4 D 21.2 C 

12th Street SW & Independence Avenue SW 47.1 D 15.4 B 

Independence Avenue SW & L'Enfant Plaza 19.5 B 9.5 A 

9th Street SW & Independence Avenue SW 20.0 B 9.2 A 

7th Street SW & Independence Avenue SW 28.3 C 12.3 B 

The results show that all lane groups in the study area intersections currently operate at LOS D or 
better with 95th percentile queuing (< 500 feet), except for the following: 

SW Jefferson Drive & 14th Street SW 
 

• The eastbound shared through-right movement operates at LOS E during the PM peak 
hour. 

 
Independence Avenue SW & 14th Street SW 
 

• The westbound shared left-through-right movement operates at LOS F during the PM 
peak hour. 

• The southbound left turn movement operates at LOS E during the PM peak hour. 
 
Independence Avenue SW & 12th Street SW 
 

• The westbound left-turn movement operates at LOS F and E during the PM and Saturday 
peak hours, respectively. The movement also has a 95th percentile queue length of over 
500 feet during the PM peak hour. 

• The westbound shared through-right movement operates at LOS F during the PM peak 
hour. 

 
Independence Avenue SW & 7th Street SW 
 

• The Northbound left-turn movement operates at LOS E during the PM peak hour. 

According to the table presented in Chapter 45 of the DDOT DEM, the threshold capacity for 
major arterials such as Independence Avenue SW, 14th Street SW, and 7th Street SW, is 
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approximately 45,000 vehicles per day.  Using historical AADT data (2009-2013) provided on the 
DDOT website and presented in Table 4, Stantec estimated the current v/c ratio for these 
roadways to be 0.55, 0.91, and 0.39, respectively. 

Table 4: Historical AADT 

Year 

Independence Avenue 
SW between 9th Street 
SW and 12th Street SW 

14th Street SW between 
C Street SW and 

Jefferson Drive SW 

7th Street SW between 
Jefferson Drive SW and 

Independence Avenue SW 

2011 21.5 40.9 18.9 

2012 21.3 N/A 18.7 

2013 26.6 40.7 16.7 

2014 27.1 40.8 17.0 

2015 27.5 41.5 17.3 

Average 24.8 41.0 17.7 

Note: AADT in 1,000s 

3.4.2 2040 Background/No Build Condition  

The horizon year of 2040 was selected for the proposed project to correspond with the projected 
completion of the Smithsonian South Mall Campus construction.  Stantec applied a background 
growth rate of 0.9 percent per year based on historical AADT data along a segment of 
Independence Avenue SW from 2009 to 2013 as reported by DDOT. This is the same growth rate 
that was applied to the Loading Dock CTR to be consistent.  Table 5 shows this data.  Exhibit 10 
in Appendix C shows the projected background volumes within the study area. 

Table 5: Growth Rate 

 Independence Avenue SW between 9th Street SW and 12th Street SW 
Year AADT in 1,000 Difference % 

2009 26.9 -- 

2010 26.2 -2.6% 

2011 21.5 -17.9% 

2012 21.3 -0.9% 

2013 26.6 24.9% 

Growth Rate Total -1.1%  
Average 0.875% ~ 0.9% 
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Three developments, previously discussed in Section 2.0 as part of the SW Ecodistrict Plan and 
Memorials & Museums Master Plan, and included in the Loading Dock CTR, are expected to 
have an impact on traffic volumes in the study area.  These include the redevelopment of the 
GSA ROB and Cotton Annex as well as the construction of the Eisenhower Memorial.  Since the 
GSA redevelopment projects are still in their scoping phase with DDOT, their trip generation, trip 
distribution, and corresponding mode splits were obtained from DDOT.  Vehicular trip generation 
and distribution for the Eisenhower Memorial were obtained from the report entitled “Eisenhower 
Memorial Traffic Impact Study” by EarthTech and dated May 2006.  Exhibits 5 through 10 in 
Appendix C show how all anticipated development trips were distributed through the existing 
roadway network.  

Project background growth volumes and development volumes were summed to obtain 2040 
No Build Condition volumes for the AM and PM peak hours, shown in Exhibit 11 in Appendix C.  
These volumes were modeled in Synchro 9 to produce capacity analysis results, summarized in 
Exhibit 11 in Appendix C. Table 6 summarizes the delay for all study area intersections in the PM 
and Saturday peak hours. 

Table 6: 2040 Background/No Build Intersection Capacity Analysis 

 PM Peak   Hour Saturday   Peak Hour 

Intersection Delay Level of 
Service Delay Level of 

Service 

14th Street SW & Jefferson Drive SW 43.7 D 13.1 B 

12th Street SW & Jefferson Drive SW 0.7 A 4.0 A 

7th Street SW & Jefferson Drive SW 10.0 A 10.4 B 

14th Street SW & Independence Avenue SW 94.1 F 23.5 C 

12th Street SW & Independence Avenue SW 130.2 F 20.4 C 

Independence Avenue SW & L'Enfant Plaza 23.7 C 9.7 A 

9th Street SW & Independence Avenue SW 26.9 C 10.0 A 

7th Street SW & Independence Avenue SW 57.0 E 14.2 B 

All Synchro capacity analysis outputs are located in Appendix D.  Based on the results of the 
capacity analysis, all lane groups in the study area intersections would operate at LOS D or 
better with 95th percentile queuing of less than 500 feet in the 2040 horizon year, except for the 
following: 

SW Jefferson Drive & 14th Street SW 
 

• The eastbound shared through-right movement would operate at LOS F during the PM 
peak hour and has queue length of over 500 feet. 
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• The northbound shared through-right movement would operate at LOS E and would 
have a 95th percentile queue length of over 550 feet during the PM peak hour  

• The southbound left-turn lane would operate at LOS F and E during the PM and Saturday 
peak hours, respectively. 

 
Independence Avenue SW & 14th Street SW 
 

• The westbound shared left-through-right movement would operate at LOS F during the 
PM peak hour. 

• The northbound shared through-right movement would operate at LOS F during the PM 
peak hour and would have a 95th percentile queue length of over 600 feet. 

• The southbound left turn movement would operate at LOS F during the PM peak hour. 
 
Independence Avenue SW & 12th Street SW 
 

• The westbound left-turn movement would operate at LOS F and E during the PM and 
Saturday peak hours, respectively. The movement would also have a 95th percentile 
queue length of over 600 feet during the PM peak hour. 

• The westbound shared through-right movement would operate at LOS F during the PM 
and Saturday peak hours. The movement would also have a 95th queue length of over 
900 feet during the PM peak hour. 

• The northbound shared through-right moment would operate at LOS E during the PM 
peak hour 

Independence Avenue SW & L’Enfant Plaza 

• The northbound left-turn lane would operate at LOS E during the PM peak hour 
 
Independence Avenue SW & 9th Street SW 
 

• The northbound shared left-through movement would operate at LOS F during the PM 
peak hour. 

 
Independence Avenue SW & 7th Street SW 
 

• The eastbound left-through-right movement would operate at LOS F during the PM peak 
hour. 

• The northbound left-turn movement would operate at LOS F during the PM peak hour. 
• The southbound left turn lane would operate at LOS E during the PM peak hour. 
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3.4.3 2040 Future Build Condition 

3.4.3.1 Trip Generation 

Stantec obtained facility entrance logs from SI for April 2016, which provide the number of 
people entering each facility (including visitors, staff, and volunteers) by hour, for each day of 
the month. It should be noted that the Freer Gallery was closed in April 2016; thus, data from 
April 2015 was utilized for that facility. A weekday average was calculated for each hour 
between 10:00 AM and 6:00 PM (facilities close at 5:30 PM) utilizing data from each Tuesday, 
Wednesday, and Thursday in April (See Exhibit 1 in Appendix B). A similar method was applied to 
calculate a Saturday average by using data from each Saturday in April.  

In should be noted that the entrance log is only a record of people entering the facilities. 
Therefore, exiting volumes were estimated with the assumption that all people entering must exit 
within the same day. Information obtained from SI indicates that most visitors spend one to two 
hours at any one of the South Mall Campus facilities. Thus, an algorithm was developed to 
calculate the exiting volumes utilizing the following assumptions (see Exhibit 1): 

• 10% of visitors leave within one hour; 
• 40% of visitors leave within one to two hours; 
• 40% of visitors leave within two to three hours; 
• 10% of visitors leave after three hours; and, 
• All remaining visitors and staff must leave during the 5:00 PM – 6:00 PM hour.  

Based on data collected for the South Mall Campus Loading Dock CTR, the weekday PM peak 
hour of the adjacent roadway network was determined to be 5:00 PM – 6:00 PM. Utilizing the 
entrance log data shown in Exhibit 1, as well as the total square footage of all the South Mall 
Campus facilities (845,500 square feet), a rate of 1.90 person-trips per 1,000 square feet was 
calculated for the weekday PM peak hour. The data shows that 15% of trips would enter and 
85% of trips would exit.  

Adjacent roadway network volumes were not available for the Saturday peak hour, therefore 
the Saturday peak hour trip generation rate was calculated for the peak hour of person-trips at 
the facilities, which occurred between 2:00 PM and 3:00 PM. The resulting Saturday peak hour 
trip generation rate is 6.75 person-trips per 1,000 square feet. The data also shows that 54% of 
trips would enter and 46% of trips would exit.  

3.4.3.1.1 Mode Split Data 

Mode split data was obtained from SI’s 2013 Visitor Experience Summary Report (see Table 6). 
While the mode split estimates come from a survey of visitors, feedback from SI indicates that the 
non-auto mode split for employees and volunteers would likely be similar because parking is not 
provided for employees or volunteers. Furthermore, the 2013 survey was taken prior to an 
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expansion of Capital Bikeshare stations in the area. Therefore, DDOT has provided a 
recommendation to increase the bike mode share to 6%.  

Furthermore, although it is expected that employees and volunteers would likely have a higher 
transit mode share and a lower walking mode share, both transit and walk trips would be 
reflected as pedestrian trips in the capacity analysis. Thus, their impact to the adjacent roadway 
network would be similar.  

Table 7: Mode Split (Source: 2013 Visitor Experience Summary Report) 

Mode of Transportation Percentage of Trips 

Public Transit  
(Bus, Metrorail, Commuter Rail) 49% 

Walking 20% 

Vehicle 23% 

Bike 6% 

Other (Shuttle, Tour Bus, etc.) 2% 

3.4.3.1.2 Trip Generation and Mode Split Calculations 

A person-trip generation and mode split estimate was calculated utilizing the information 
described above (Table 6). While transit, walking, and other non-auto modes will be represented 
in the analysis as person-trips walking to/from nearby transit stops or other major origins and 
destinations near the South Mall Campus, it is not appropriate to equate individual person-trips 
with vehicle trips. Information obtained from SI indicates an average group size of approximately 
three (3) people per vehicle. Thus, the number of vehicle person-trips was divided by three to 
estimate the number of new vehicle trips that would be generated by the expansion. 

Table 8: Trip Generation and Mode Split 

Existing Square  
Proposed 

Square  Additional PM Peak  Hour  Saturday  Peak Hour 

Footage Footage* Square Footage In Out Total In Out Total 

845,500 1,163,000 317,500 91 511 602 1,149 995 2,144 

Public Transit  (49%)  45 251 295 563 487 1,051 

Walking (20%)   18 102 120 230 199 429 

Bike (6%)   5 31 36 69 60 129 

Other (2%)   2 10 12 23 20 43 

Total Non-Auto  Person Trips  70 394 463 885 766 1,652 

Vehicle (23%)   21 118 139 264 229 492 

Total New  Vehicle Trips  7 39 46 88 76 164 

*Includes expansion of existing facilities and opening of Arts and Industries Building as detailed in 
Master Plan Alternative F 
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3.4.3.1.3 Employees 

As noted previously, it is anticipated that up to 200 office staff members that currently occupy a 
portion of the Castle building will be relocated off-site as part of the Master Plan. These 
employees have a typical “9 to 5” work schedule. The proposed expansion of the South Mall 
campus facilities would also likely require additional exhibit support staff and volunteers, 
although the exact number of additional staff is not known at this Master Plan level. However, it 
should be noted that the door count data includes visitors, staff, and volunteers. Therefore, it 
can be assumed that the trip generation figures shown in Table 2 include additional staff and 
volunteers. While it is likely that the staff and volunteers have a higher transit mode split, specific 
mode split data is not available. Therefore, the visitor mode split data was utilized to be 
conservative.  

Furthermore, no PM peak hour credit was taken for the 200 existing employees that may 
potentially be relocated, due to the uncertainty around future staffing levels at this stage of the 
Master Plan effort. It is our opinion that this provides for a conservative analysis which is flexible to 
future Master Plan changes and likely represents a maximum trip generation rate.  

3.4.3.2 Trip Distribution 

3.4.3.2.1 Non-Auto Trip Distribution 

The traffic analysis considers all non-auto modes as pedestrian trips, but with distinct trip 
origins/destinations. Transit trips are assigned as pedestrian trips to and from adjacent bus stops 
and Metrorail stations. Walking and “Other” (bicycle, shuttle, tour bus, etc.) trips are assigned as 
pedestrian trips to and from other museums and attractions. A preliminary distribution of these 
trips is shown in Table 9. 

Table 7: Trip Distribution for Transit and Walking/Other Trips 

Trip Type Origin/Destination Percentage 

 Smithsonian Metro 40% 

 L’Enfant Plaza Metro/VRE 30% 

Transit Bus Stops on Independence Ave and Jefferson Dr (in front of site) 10% 

 Bus Stop on 14th Street (at Jefferson Dr) 10% 

 Bus Stop on 7th Street (at Jefferson Dr) 10% 

 To/From North via National Mall 30% 

 To/From West via Jefferson Drive 25% 

Walking/Other To/From East via Jefferson Drive 25% 

 To/From South and West via Independence Avenue  10% 

 To/From South and East via Independence Avenue  10% 
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3.4.3.2.2 Vehicle Trip Distribution 

Vehicle trip distribution was estimated utilizing Google maps to plot the most direct route to the 
South Mall Campus from the surrounding DC metropolitan area and the 2014 Traffic Volume 
Map provided on DDOT’s website. The resulting vehicle trip distributions are shown in Table 10. 
The South Mall Campus does not provide parking for visitors or staff; therefore, for the purposes 
of this analysis, it was assumed that the new vehicle trips would utilize existing on-street parking 
on Jefferson Drive and Independence Avenue. 

Table 8: Trip Distribution for Vehicular Trips 

Origin/Destination Percentage 

To/From the North and West via I-395 to 14th Street 45% 

To/From South and East via I-695 to 12th Street 20% 

To/From North via I-395 to 12th Street 15% 

To/From North via 7th Street 1% 

To/From South via 7th Street 1% 

To/From North via 14th Street 7% 

To/From West via Independence Avenue 7% 

To/From East via Independence Avenue 4% 

3.4.3.3 Loading Dock/Driveway Consolidation 

The proposed loading dock/driveway would be located between the ramp to the 12th Street 
Expressway and the Freer Gallery of Art at the intersection of Independence Avenue SW & 12th 
Street SW.  For the purpose of this CTR, Stantec utilized the results of the trip generation 
calculated as part of the Loading Dock CTR (see Appendix A).  

3.4.3.4 2040 Build Condition Capacity Analysis 

Stantec modeled the study area with the proposed Independence Avenue SW & 12th Street SW 
intersection configuration for the new loading dock in Synchro 9 for the 2040 Future Build 
Condition with optimized PM and Saturday timing plans to obtain capacity analysis results 
(Exhibits 2 and 3 in Appendix C).  More detailed Synchro capacity analysis output is located in 
Appendix D. Table 9 summarizes the delay for all study area intersections in the PM and Saturday 
peak hours compared to the results from the 2040 Background/No Build Condition capacity 
analysis. 

  



SMITHSONIAN INSTITUTION SOUTH MALL CAMPUS MASTER PLAN 

Roadway Capacity & Operations  
October 24, 2017 

  
  

17 

Table 11: 2040 Background/No Build and 2040 Build Intersection Capacity Analyses 

 

Based on the results of the capacity analysis, all lane groups in the study area intersections 
would operate at LOS D or better with 95th percentile queues of less than 500 feet, except for the 
following: 

SW Jefferson Drive & 14th Street SW 
 

• The eastbound shared through-right movement would operate at LOS F during the PM 
peak hour and has queue length of over 500 feet. 

• The northbound shared through-right movement would operate at LOS E and would 
have a 95th percentile queue length of over 550 feet during the PM peak hour  

• The southbound left-turn lane would operate at LOS F and E during the PM and Saturday 
peak hours, respectively. 

 
SW Jefferson Drive & 12th Street SW 
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• The northbound right-turn lane would operate at LOS F during the Saturday peak hour. 

 
Independence Avenue SW & 14th Street SW 
 

• The westbound shared left-through-right movement would operate at LOS F during the 
PM peak hour and would have a 95th percentile queue length of over 750 feet. 

• The northbound shared through-right movement would operate at LOS F during the PM 
peak hour and would have a 95th percentile queue length of over 600 feet. 

• The southbound left turn movement would operate at LOS F during the PM peak hour. 
 
Independence Avenue SW & 12th Street SW 
 

• The eastbound left-through-right movement would operate at LOS F during the PM peak 
hour. 

• The westbound left-turn movement would operate at LOS F the PM and Saturday peak 
hours. The movement would also have a 95th percentile queue length of over 600 feet 
during the PM peak hour. 

• The westbound shared through-right movement would operate at LOS F during the PM 
and Saturday peak hours. The movement would also have a 95th queue length of over 
900 feet during the PM peak hour. 

• The northbound shared U-turn-right movement would operate at LOS F during the PM 
peak hour. 

• The northbound shared through-right moment would operate at LOS F during the PM 
peak hour. 

• The southwestbound shared left-through-right movement would operate at LOS F during 
the PM peak hour. 

 
Independence Avenue SW & L’Enfant Plaza 
 

• The northbound left-turn lane would operate at LOS E during the PM peak hour 
 
Independence Avenue SW & 9th Street SW 
 

• The northbound shared left-through movement would operate at LOS F during the PM 
peak hour. 

 
Independence Avenue SW & 7th Street SW 
 

• The eastbound left-through-right movement would operate at LOS F during the PM peak 
hour. 

• The northbound left-turn movement would operate at LOS F during the PM peak hour. 
• The southbound left turn lane would operate at LOS E during the PM peak hour. 
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To accommodate the proposed driveway, restriping, signal equipment and sign installation, new 
curb ramps, and streetscaping would be required at the intersection of Independence Avenue 
SW & 12th Street SW.  All roadway improvements would conform to DEM standards. 

3.4.4 2040 Build Condition with Mitigation 

The results of the 2040 Build Condition capacity analysis revealed the additional site generated 
trips, although relatively minor compared to the background volume, would result in an increase 
in delay and queuing at one or more turning movements at most study area intersections. This is 
primarily due to background growth in the study area that is anticipated to occur between 2017 
and 2040. Therefore, mitigation measures are required. Given the built-out nature of the 
transportation network within the area, emphasis was placed on improving the overall 
intersection operations through adjustments to signal timing and phasing. In accordance with 
DDOT standards, mitigation measures were performed to any movements that exhibited at least 
one of the following results: 

• Degradation of LOS to “E” or worse in future scenario. 
• Increase in delay at intersection operating under LOS “E” or “F” of greater than 5 

seconds, when compared to background scenario. 
• Increase in 95% queue length of greater than 150 feet, when compared to background 

scenario. 

Table 10 summarizes the delay for all study area intersections in the PM and Saturday peak hours 
compared to the results from the 2040 Background/No Build and 2040 Build Conditions capacity 
analyses.  
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Table 12: 2040 Background/No Build, 2040 Build, and 2040 Build with Mitigation 
Intersection Capacity Analyses 

 

Recommended mitigation measures include: 

• Signal timing, phasing, and offset modifications, including an increase in cycle lengths from 
110 seconds to 150 seconds in the PM peak hour. This would need to be conducted as a 
part of a wider signal retiming effort, which would likely be required in the future to 
accommodate background growth and other projects by 2040. 

• Modify the existing unsignalized intersection of SW Jefferson Drive and 12th Street SW from a 
two-way stop controlled intersection to an all-way stop controlled intersection. Modifying the 
SW Jefferson Drive eastbound shared thru-right movement from a free movement to a stop-
controlled movement would grant more acceptable gaps for pedestrians to cross SW 
Jefferson Drive, along with reducing delay for right turning vehicles on 12th Street SW. 

• Modify the southbound 14th Street SW approach to Jefferson Drive to include a protected-
permitted left-turn phase.  
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Synchro 9 Outputs for the 2040 Build Condition with Mitigation Condition can be found in 
Appendix D. The results of the analysis, shown in Exhibits 2 and 3, reveal that the proposed 
mitigation measures would address the additional delay and queueing that was identified in the 
2040 Build Condition capacity analysis, and would even improve operations when compared to 
the No Build Condition for many movements.   
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4.0 BICYCLE & PEDESTRIAN FACILITIES 

The South Mall Campus is located in an area with extensive bicycle and pedestrian facilities. This 
section will evaluate these existing facilities, identify planned improvements, and recommend 
additional improvements if necessary. 

4.1 EXISTING FACILITIES 

4.1.1 Bicycle 

Bicycle facilities within a one-mile bikeshed of the study area were assessed. There are 27 
Capital Bikeshare locations and dedicated bicycle lanes and/or bicycle street ROW provided 
on the following streets: 4th, 6th, 8th, 9th, 10th, 11th, 12th, 15th, E, F, G, I, and Pennsylvania Avenue. 
Off-street bike trails exist throughout the areas of the National Mall, Tidal Basin, and Washington 
Channel. Bike routes and trails are signed on 4th Street SW and along the Washington Channel. 
There are no dedicated bicycle facilities along Independence Avenue SW. However, given the 
width of the sidewalks along this corridor, bicyclists were observed to ride both on street and on 
the sidewalks, particularly on the eastbound side. 

4.1.1.1 Capital Bikeshare Analysis 

Capital bikeshare stations in a ¼-mile radius of the study area were assessed for their utilization. 
The results for the assessment can be seen in Figures 1 – 9 show the average count of available 
bike and bike docks on weekdays from April 1st, 2016 through October 31st, 2016. Figures 10 – 19 
show the same data for weekends during the above time period. The red line is a count of 
available bikes at the station while the gray line is a count of available bike docks at the station. 
It should be noted that the bikeshare station at 7th & E St SW has been added in the past year 
and thus only data on from April 1st, 2017 through September 30th, 2017 could be provided. 
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Figure 1: Washington & Independence Ave SW/HHS Weekday 

 

Figure 2: 4th & E St SW Weekday 

 

Figure 3: Maryland & Independence Ave Weekday 

 

Figure 4: L'Enfant Plaza / 7th & C St SW Weekday 

 

Figure 5: 7th & E St SW (4/1/2017 – 9/30/2017) Weekday 

 

Figure 6: 10th St & L'Enfant Plaza SW Weekday 

 

Figure 7: Independence Ave & L'Enfant Plaza SW/DOE Weekday 

 

Figure 8: USDA/12th & Independence Ave SW Weekday 

 

Figure 9: Jefferson Drive & 14th St SW Weekday 
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Figure 10: Washington & Independence Ave SW/HHS Weekend 

 

Figure 11: 4th & E St SW Weekend 

 

Figure 12: Maryland & Independence Ave SW Weekend 

 

Figure 13: L'Enfant Plaza / 7th & C St S Weekend 

 

Figure 14: 7th & E St SW (4/1/2017 – 9/30/2017) Weekend 

 

Figure 15: 10th St & L'Enfant Plaza SW Weekend 

 

Figure 16: Independence Ave & L'Enfant Plaza SW/DOE Weekend 

 

Figure 17: USDA/12th & Independence Ave SW Weekend 

 

Figure 18: Jefferson Drive & 14th St SW Weekend 
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The data suggests that the number of available bikes peaks on an average weekday and 
weekend between 10:00 AM and 4:00 PM. This pattern is consistent with trip patterns for the 
office space adjacent to the study area during weekdays, as well as the museum operating 
hours. Furthermore, the patterns reveal that the stations are relatively under-utilized during off-
peak hours, which would be consistent with the stations being located in an area of destination 
trips, rather than origin trips. The data also reveals that the number of available bikes never drops 
below four to five bicycles, and that, even at peak, most stations have at least five to ten 
available docks. There were no stations that experience complete utilization of all bicycles, or of 
all docks.  

While current data shows available capacity, the proposed expansion is anticipated to 
generate up to 36 new bicycle trips on a weekday PM peak period and 129 new bicycle trips on 
a Saturday peak period. While not all bicycle trips would be bikeshare, based on current data, 
the number of available weekday PM and Saturday peak period bikes would be 48 and 241, 
respectively.  

While it is unclear how future growth by 2040 may affect bikeshare demand, Smithsonian could 
monitor nearby Capital Bikeshare stations and install a new station if demand begins to exceed 
supply. If a South Mall Campus new Capital Bikeshare station is required, consideration should 
be given to placing it in proximity to the intersection of Jefferson Drive SW and 7th Street SW 
because the nearest Capital Bikeshare station is approximately 900 feet away from this 
intersection, the farthest location from a Capital Bikeshare station on the Smithsonian South Mall 
Campus. 

4.1.1.2 Onsite and Employee Bicycle Parking 

Bicycle racks are provided throughout the National Mall and adjacent to most Smithsonian 
properties. There are currently two bicycle racks providing approximately 24 bicycle parking 
spaces along Jefferson Drive SW on the South Mall Campus, and an additional bicycle parking 
area that provides approximately 10 bicycle parking spaces across Jefferson Drive SW from the 
campus. No bicycle parking is provided along Independence Avenue SW. All of the bicycle 
racks were observed to be approximately 50% utilized during an average weekday.  

Similar to the Capital Bikeshare Stations, it is unclear how future demand will impact the existing 
bicycle facilities. The proposed expansion is anticipated to generate up to 36 new bicycle trips 
on a weekday PM peak period and 129 new bicycle trips on a Saturday peak period. While 
some trips would be made with Capital Bikeshare, additional private bicycle parking may be 
needed. Consideration should be given to providing sheltered and secured onsite parking for 
employees. SI could also consider monitoring bicycle rack usage after the proposed expansion 
is completed and install new bike racks as needed. If additional capacity is needed, 
consideration should be given to installing bicycle racks along Independence Avenue SW. 
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4.1.2 Pedestrian 

Pedestrian facilities within a ¼-mile walkshed were also assessed. Sidewalks varying in width from 
nine to 16 feet are provided along all study area roadways.  Wide and clearly striped crosswalks 
are provided at intersection approaches and two mid-block locations. Curb ramps and 
pedestrian countdown signal heads are provided at each crosswalk at each signalized 
intersection. Only two curb ramps at L’Enfant Plaza & Independence Avenue SW, three curb 
ramps at 12th Street SW & Jefferson Drive SW, and one each at the mid-block crosswalks on 
Jefferson Drive SW, have detectable warning surfaces. Smithsonian should identify crosswalks 
adjacent to the project site that need to be updated to current standards as the project moves 
from master planning to design.   

Most pedestrian trips generated by the proposed expansion are anticipated to come from the 
National Mall. The South Mall Campus facilities and National Mall are interconnected by 
signalized crosswalks at 7th Street SW and 14th Street SW, as well as eleven (11) unsignalized 
crossings, which would easily accommodate existing and future pedestrian trips. Therefore, no 
additional modifications to pedestrian facilities are recommended.  

4.2 PROPOSED PLANS 

As previously discussed in Section 2.0, the 2005 Bicycle Master Plan shows that no dedicated 
bicycle facilities exist along Independence Avenue SW, resulting in a bicycle level of service 
(BLOS) of D.  To correct this deficiency, the plan proposes a signed bicycle route and moveDC 
proposes a cycle track.  According to the 2012 DC Bike Map, fair cycling conditions exist on 
Independence Avenue SW.  Although the Bike Map also shows a Capital Bikeshare station on 
the west side of 12th Street SW, south of Independence Avenue SW, no evaluation of cycling 
conditions was made of 12th Street SW.  As of 2015, no additional bicycle facilities are proposed 
for this intersection as shown and listed on the 2015 Proposed Bike Lanes Map and 2015 Bikeways 
Work Plan, respectively. 

The 2009 Pedestrian Master Plan identifies segments of Independence Avenue SW within the 
study area to have medium-high pedestrian activity with medium-high pedestrian facility 
deficiencies.  It suggests that the corridor be considered a candidate for priority corridor 
improvements, but does not recommend any improvement strategies.   

4.3 IMPACT OF PROPOSED EXPANSION ON EXISTING AND 
PROPOSED FACILITIES 

Expansion of the South Mall Campus facilities and construction of the proposed loading 
dock/driveway would not have a significant impact on existing or proposed pedestrian and 
bicycle facilities. The proposed South Mall Campus Master Plan includes connectivity 
enhancements between Jefferson Drive SW and Independence Avenue SW. Thus, these 
connectivity enhancements would reduce pedestrian demand on adjacent sidewalks, 
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particularly along 12th Street SW. Furthermore, the bulk of pedestrian trips will be oriented to and 
from the National Mall, which has multiple signalized and unsignalized crosswalks across 
Jefferson Drive SW.  

The proposed driveway would introduce a new curb cut adjacent to the signalized intersection 
of Independence Avenue SW and 12th Street SW. However, adequate transitions from sidewalk 
to street (curb ramps), pedestrian signal heads, and a clearly defined crosswalk will be provided 
across the driveway (see Appendix A). Furthermore, the driveway would enhance pedestrian 
and bicycle operations along the north side of Independence Avenue by eliminating up to 
three uncontrolled driveways and replacing them with a single signal-controlled driveway. This 
may be particularly desirable if a cycle track is to be constructed along Independence Avenue 
as identified in the moveDC plan. 
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5.0 TRANSIT SERVICE 

Transit services within ¼-mile of the study area are provided by the following organizations: 

Washington Metropolitan Area Transit Authority (WMATA).  WMATA provides the most extensive 
services through its Metrorail and bus.  Services generally begin at 5:00AM Monday through 
Friday and 7:00AM Saturdays and Sundays, and end at 12:00AM Sunday through Thursday and 
3:00AM Friday and Saturday.  The study area has one Metrorail station (Smithsonian) on the Blue, 
Silver, and Orange lines. Bus stops for the 16X, 52, and V1 routes are located at or near the 
intersection of Independence Avenue SW & 12th Street for connections to Metrorail via the 
Smithsonian station. 

DC Circulator (by WMATA and DDOT). The DC Circulator’s new National Mall Service operates 
from Union Station to various memorials and the Tidal Basin. From October to March, service 
begins at 7:00AM on weekdays and 9:00AM on weekends through 7:00PM daily. Service is 
extended one hour during the summer months from April to September. The study area has two 
stops on Jefferson Drive SW at 12th Street SW and near 7th Street SW. There is also another stop 
on Madison Drive NW at 12th Street NW. 

Maryland Transportation Authority (MTA).  The MTA runs many commuter bus lines into the 
District.  Four routes, including the 230, 250, 630, and 725, have stops at the intersection of 
Independence Avenue SW and 12th Street SW.  Connections to MTA are also available at the 
Smithsonian Metrorail station. 

Potomac and Rappahannock Transportation Commission (PRTC).  PRTC operates the OmniRide 
commuter bus service into the heart of the District.  Routes that service the study area include 
GV-R and LR-R (including select trips around the National Mall).  Bus stops are located at the 
intersection of Independence Avenue SW & 12th Street SW near the Smithsonian Metro station.  

Loudoun County.  Loudoun County operates the LC Transit Commuter Bus Routes that make 
daily trips from Arlington, VA to the District in the AM and from the District to Arlington, VA in the 
PM.  Marked stops are provided at the intersections of Independence Avenue SW & 12th Street 
SW and Independence Avenue SW & 10th Street SW (L’Enfant Promenade). 

The proposed expansion is anticipated to generate 295 new transit trips during the PM peak 
hour, and 1,051 new transit trips during the Saturday peak hour, the majority of which are 
anticipated to utilize Metro. The Smithsonian Metro station is directly across Jefferson Drive SW 
from the South Mall Campus, and would likely be capable of supporting the additional transit 
trips, as the transit trips peak on the weekends when the overall Metro system is running under 
capacity.  
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6.0 SITE ACCESS & LOADING 

The SI South Mall Campus Master Plan seeks to enhance the user experience by providing 
seamless connections between the various South Mall Campus facilities, increasing the visibility 
of the facilities, and providing additional education and visitor service space.  These 
improvements include the consolidation of the existing loading driveways at the Sackler Gallery 
and Arts and Industry Building, as well as the potential consolidation of the HMSG loading dock 
at a future date, into one new underground loading area and driveway to be located between 
the ramp to the 12th Street Expressway and the Freer Gallery of Art. Additional information 
regarding the proposed loading facilities in included in the Loading Dock CTR (Appendix A).   
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7.0 PARKING AND PASSENGER LOADING 

7.1 PARKING 

An inventory of parking regulations was conducted on Tuesday, October 11, 2017. The data 
collection team denoted posted parking regulations by segment of the roadway, including 
restrictions on parking duration, loading zones, ADA parking spaces, bus stops, parking meters 
and kiosks, and street cleaning restrictions. Figure 19 summarizes the parking regulations for the 
study area network. 

Figure 19: Study Area Parking Regulations 

 

Exhibit 1 in Appendix E lists each segment inventoried for: 

• Total number of on-street parking spaces; 
• Number of permit spaces; 
• Number of metered spaces; and,  
• Number of ADA spaces. 
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The primary parking for the South Mall Campus facilities is located along Jefferson Drive SW, 
between 14th Street SW and 7th Street SW. Parking is provided on at least one side of the 
roadway for most of the corridor, providing approximately 95 parking spaces. Metered parking 
also exists on Independence Avenue SW. However, parking is permitted for two hours during off-
peak periods, from 9:30AM to 4:00PM Monday through Friday and from 7:00AM to 6:30PM 
Saturday.  Parking is prohibited during the AM and PM peak periods, 7:00AM – 9:30AM and 
4:00PM – 6:30PM, respectively.  From 10th Street SW to 14th Street SW, parking is also prohibited 
from 10:00PM to 5:00AM on Tuesdays for street cleaning.   

Some metered parking is available on 14th Street SW immediately north and south of 
Independence Avenue SW, but most spaces are reserved for special permits.  No parking is 
provided on 7th Street SW. Metered parking on 12th Street SW does not have a time restriction.  
Independence Avenue SW, 14th Street SW, and 12th Street SW are designated snow emergency 
routes, on which parking is not permitted during snow emergencies.   

While the proposed loading dock/driveway would not require any additional parking, the facility 
expansion would generate approximately 46 PM peak hour vehicle trips (7 in and 39 out) and 
164 Saturday peak hour trips (88 in and 76 out). Since no additional parking will be provided as 
part of the South Mall Campus expansion, it was assumed that the additional vehicle trips would 
be absorbed by on-street parking, as well as nearby parking garages, such as L’Enfant Plaza 
and Capitol Plaza.  

7.2 PASSENGER LOADING 

Bus passenger loading occurs on Independence Avenue, during off-peak periods, as well as 
along the entire frontage of Jefferson Drive SW between 12th Street SW and 14th Street SW. Based 
on feedback from SI, the current loading areas meet the needs for the South Mall Campus. 
However, loading should be assessed in the future, after the South Mall Campus enhancements 
are completed to determine if changes to passenger loading are necessary.  
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8.0 SAFETY 

An inventory of the study area was conducted on October 11, 2017.  In general, the study area 
has undivided, level roadways with 11-foot wide lanes and metered parking.  Roadside features 
include wide sidewalks and streetscaping.  Although all modes are encouraged to use the area, 
on-road traffic is mostly composed of passenger vehicles with some trucks, and off-road traffic is 
mostly composed of pedestrians.  Traffic control includes signalized intersections supplemented 
with signage.  Although there are no existing signs prohibiting right turns on red, the northbound 
12th Street SW and 10th Street SW approaches have protected right turn signal indications. 

Additional investigations of the intersections reveal: 

• Striping is in good condition, 
• Approaches have relatively little skew, if any, 
• Excellent daylighting, 
• Post-mounted signal heads, and 
• Some roadside trees may obstruct sight distance. 

 
The proposed facility expansion is not anticipated to impact traffic safety in and around the 
South Mall Campus. Enhancing connectivity through the South Mall Campus would encourage 
more pedestrian travel away from the roadways. Furthermore, consolidating loading areas to a 
signal-controlled location and closing the multiple existing curb cuts would reduce the likelihood 
of pedestrian and bicycle conflicts with vehicles.  

8.1 SIGHT DISTANCE 

AASHTO’s A Policy on Geometric Design of Highways and Streets, 6th Edition, provides a method 
to calculate the required intersection sight distance for the three possible movements at an 
intersection: left turn, through, and right turn.  Although these calculations are generally used for 
unsignalized intersections, they can also be applied to signalized intersections where right turns 
on red are permitted and consequently mimic yield-controlled conditions.  Signal-controlled left 
turns are usually not analyzed.  Therefore, according to AASHTO, the required sight distances for 
right turns at all three intersections is approximately 240 feet for passenger vehicles, 315 feet for 
single-unit trucks, and 390 feet for combination trucks for all approaches. Based on these 
parameters, sight distance from the proposed consolidated driveway meets the requirements. 
Please see Appendix A for more information regarding site distance for the proposed loading 
driveway. 
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9.0 STREETSCAPE & THE PUBLIC REALM 

It is anticipated that some removal or relocation of streetscaping will be necessary to 
accommodate the proposed driveway and the underground expansion.  All modifications to 
streetscaping will conform to DEM standards.  It should also be noted that the overall South Mall 
Campus Master Plan includes improving the Independence Avenue SW frontage with more 
street furniture and plantings, as well as enhancing the internal on-site connections between 
Independence Avenue SW and Jefferson Drive SW. Sidewalks on the SI side of Independence 
Avenue SW also follow NCPC streetscape standards for Mall Roads, including yellow aggregate 
concrete paving.  
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10.0 CONCLUSION 

The proposed Smithsonian South Mall Campus expansion would have a negligible effect on the 
local roadway network, increasing overall vehicle volumes by approximately 1%. However, due 
to existing capacity deficiencies and future growth within the study area, the following minor 
mitigation measures are proposed to mitigate the small increases in delay generated by the 
proposed facility expansion: 

Vehicle 

1. Signal timing, phasing, and offset modifications, including an increase in cycle lengths from 
110 seconds to 150 seconds in the PM peak hour. This would need to be conducted as a 
part of a wider signal retiming effort, which would likely be required in the future to 
accommodate background growth and other projects by 2040.   

2. Modify the existing unsignalized intersection of SW Jefferson Drive and 12th Street SW from a 
two-way stop controlled intersection to an all-way stop controlled intersection. Modifying the 
SW Jefferson Drive eastbound shared thru-right movement from a free movement to a stop-
controlled movement would grant more acceptable gaps for pedestrians to cross SW 
Jefferson Drive, along with reducing delay for right turning vehicles on 12th Street SW. 

3. Modify the southbound 14th Street SW approach to Jefferson Drive to include a protected-
permitted left-turn phase.  

Pedestrian/Bicycle 

1. Monitor utilization of onsite bicycle parking, as well as Capital Bikeshare stations within ¼ mile. 
If demand exceeds capacity install new bike racks and/or a Capital Bikeshare Station. If a 
new Capital Bikeshare Station is required, consider locating it near the intersection of 7th 
Street SW and Jefferson Drive SW to fill an existing gap in the system. 

2. Upgrade all curb ramps connecting to/from the South Mall Campus to meet current ADA 
standards. 

3. Provide A new crosswalk along the east side of the intersection of Independence Avenue 
SW and 12th Street SW. 

Passenger Loading 

1. Monitor passenger loading areas to determine if they continue to meet SI needs without 
impacting traffic operations on Jefferson Drive SW or Independence Avenue SW. 

 
Loading  
 
1. All deliveries made with trucks WB-50 or larger will be scheduled in advance. These deliveries 

will be scheduled to avoid the AM (7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) peak 
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periods, unless necessary. This would likely have a minimal impact on the South Mall Campus 
facilities, as the majority of deliveries with larger trucks currently occur during off-peak 
periods.  

2. Deliveries made in vehicles larger than a single unit truck should enter from northbound 12th 
Street SW or eastbound Independence Avenue SW to avoid wide right-turns into the 
proposed driveway. 

3. Right-turns on red should be restricted at the proposed driveway and the westbound 
Independence Avenue SW approach at the signalized intersection with 12th Street SW. 
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Executive Summary 

The Smithsonian Institution (SI) South Mall Campus Master Plan includes several improvements 
that are intended to enhance the user experience by providing seamless connections between 
the various South Mall Campus facilities, increasing the visibility of the facilities, and providing 
additional education and visitor service space. The SI Master Plan is expected to be 
implemented over a 15 to 20 year timeframe. As part of the overall vision for the South Campus, 
SI is proposing to consolidate the existing loading areas adjacent to the Sackler Gallery and the 
Arts and Industry Building into a single two-way loading driveway and underground facility that 
would be accessed via a ramp at the intersection of Independence Avenue SW and 12th Street 
SW, on the west side of the Freer Gallery of Art. The consolidation of these two loading driveways 
would eliminate breaks in the current campus site plan, allowing for a cohesive connection 
across the entire campus for visitors, and will provide the Smithsonian with an underground 
loading area that provides adequate space to separate collections loading from food and 
garbage loading and that allows for large trucks to maneuver below grade rather than in the 
street. 

Although the Master Plan will be implemented over a 15 to 20 year timeframe, the construction 
of the new loading dock, as well as renovations to the Castle are anticipated to begin early in 
the Plan’s implementation. Upon completion of the proposed loading driveway (estimated by 
2025), the existing loading driveway between the Freer and Sackler Galleries, as well as the Arts 
and Industry Building parking/loading driveway, would be deactivated and closed to all 
deliveries. However, these driveways may be reactivated on a temporary basis for construction 
access and staging during the South Mall Campus renovations. Furthermore, while the removal 
of the Hirshhorn Museum and Sculpture Garden (HMSG) loading dock is not included as part of 
this proposal at this time, the proposed loading driveway would be designed to accommodate 
a future connection.  Additional analysis would be conducted to determine if the building could 
be connected to the proposed loading driveway under the 9th Street tunnel in the future.  Such 
a project is currently anticipated to be roughly twenty years away. 

The proposed loading driveway would be able to accept all truck types (up to WB-67), as well as 
eliminate the need for trucks to back into or out of the driveways, as occurs in the existing 
condition.  Because all deliveries are scheduled, the design of the proposed loading driveway 
will include a security booth to help maintain safety and to check identification. Given the 
proximity of the proposed loading driveway to the existing signalized intersection of 
Independence Avenue SW and 12th Street SW, a separate actuated signal phase would be 
required to provide dedicated green time to the driveway.  

It should be noted that this report has been prepared to evaluate the impacts of the proposed 
loading driveway only. If the driveway is determined to be acceptable, based on this analysis 
and further coordination with the District of Columbia Department of Transportation (DDOT), a 
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separate Comprehensive Transportation Review will be conducted to evaluate the impacts of 
the remaining components of the Master Plan which will be submitted to NCPC for review in 
2018.  

Methodology 

Stantec Consulting Services, Inc. (Stantec) conducted the assessment of the proposed loading 
driveway based on Chapter 45 of the DDOT Design and Engineering Manual (DEM) and DDOT 
Guidelines for Comprehensive Transportation Review Requirements. The assessment includes: 

• A review of several city-wide planning documents as well as local studies including the 
2005 Bicycle Master Plan, 2009 Pedestrian Master Plan, moveDC, Southwest Ecodistrict 
Plan, Memorials & Museums Master Plan, Maryland Avenue SW Transportation Study, and 
Smithsonian Institution South Mall Campus Master Plan.  

• A capacity analysis that was conducted on the Independence Avenue SW corridor, 
including the signalized intersections at 14th Street SW, 12th Street SW, and 10th Street SW 
(L’Enfant Promenade/Plaza) for the 2015 Existing, 2030 No Build, and 2030 Build 
Conditions. 

• An assessment of the impact of the proposed driveway on existing and potential future 
pedestrian, bicycle, transit, and parking facilities.  

• Analysis of crash records for the three signalized study area intersections. 

• Development of recommendations to mitigate operational deficiencies.  

Conclusions and Recommendations 

The proposed consolidation of up to three loading driveways along Independence Avenue SW 
into one loading dock/driveway at the intersection of Independence Avenue SW & 12th Street 
SW would have an overall negligible impact on the study area roadway network, and may 
improve safety by reducing opportunities for conflicts with trucks.   

The analysis of the proposed loading driveway revealed the following: 

1. Recommendations in city-wide planning documents and studies would not be affected by 
the proposed driveway. 
 

2. Design of the new driveway would require elements for pedestrians such as adequate 
transitions from sidewalk to street (curb ramps), pedestrian signal heads, and a clearly 
defined crosswalk. 
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3. The new driveway is not expected to generate any new auto, transit, pedestrian, or bicycle 
trips.  It is expected to divert two inbound and three outbound existing truck trips and 
generate one inbound and one outbound truck trip in both AM and PM peak hours. 

   
4. The additional signal phase required for the driveway would cause degradation in the 

operation of the eastbound Independence Avenue SW approach from a volume-to-
capacity (v/c) ratio of 0.88 during the 2030 Future No Build Condition AM peak hour to a v/c 
ratio of 1.04 during the 2030 Future Build Condition.  The loading driveway has a negligible 
impact on PM peak hour operations. 

 
5. The driveway would enhance pedestrian and bicycle operations along the north side of 

Independence Avenue SW by eliminating up to three uncontrolled driveways, over time, 
and replacing them with a single signal-controlled driveway. 

 
6. A crosswalk could be provided across the east leg of the intersection. 
 
7. Four metered parking spaces and some streetscaping on the westbound Independence 

Avenue SW approach at the intersection with 12th Street SW would need to be removed or 
relocated to accommodate the new driveway.  

 
8. The existing bus stop on the northeast corner of the intersection would need to be shifted 

approximately 40 feet east. 
 
To address the deficiencies, the following measures are recommended: 

1. All deliveries made with trucks WB-50 or larger will be scheduled in advance and will avoid 
deliveries between 6:30 AM and 9:30 AM, as well as between 3:30 PM and 6:30 PM to 
correspond with peak volume periods at the intersection of Independence Avenue SW & 
12th Street SW. 

2. Deliveries made in box trucks (such as UPS, FedEx, DHL, etc.) and WB-40 (food deliveries) will 
be encouraged to avoid the AM (6:30 AM – 9:30 AM) and PM (3:30 PM – 6:30 PM) peak 
periods. However, specific restrictions cannot be placed on these types of deliveries.   

3. SI will work with DDOT during events in the City to restrict or hold deliveries. 

4. If pedestrian and/or vehicle congestion on Independence Avenue SW results in queuing that 
extends to upstream intersections, SI will hold trucks within the loading area until conditions 
improve. SI will also coordinate with DDOT and/or the MPD during emergencies to hold 
deliveries within the loading area.  

5. Trash and recycling pick-up will be scheduled for off-peak periods.   
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1.0 INTRODUCTION  

The Smithsonian Institution (SI) South Mall Campus Master Plan includes several improvements 
that are intended to enhance the user experience by providing seamless connections between 
the various South Mall Campus facilities, increasing the visibility of the facilities, and providing 
additional education and visitor service space. The SI Master Plan is expected to be 
implemented over a 15 to 20 year timeframe. As part of the overall vision for the South Campus, 
SI is proposing to consolidate the existing loading areas adjacent to the Sackler Gallery 
(underground) and the Arts and Industry Building (at-grade) into a single loading driveway that 
would be accessed via a ramp at the intersection of Independence Avenue SW and 12th Street 
SW, on the west side of the Freer Gallery of Art. The consolidation of these two loading driveways 
would eliminate breaks in the current campus site plan, allowing for a cohesive connection 
across the entire campus for visitors, and will provide the Smithsonian with an underground 
loading area that provides adequate space to separate collections loading from food and 
garbage loading and that allows for large trucks to maneuver below grade rather than in the 
street. 

Furthermore, the current loading areas along Independence Avenue SW do not provide 
adequate space for larger vehicles. Large box trucks and tractor trailers often back into or out of 
the loading areas, creating disruptions to traffic flow on Independence Avenue SW. Large 
exhibition deliveries, which typically arrive in larger tractor trailers (WB-67), must park and 
load/unload on Independence Avenue SW, which exposes the exhibit materials to unnecessary 
risk. The proposed loading driveway would be able to accept all truck types (up to WB-67), as 
well as eliminate the need for trucks to back in to or out of the driveways, as occurs in the 
existing condition. Instead, trucks would be able to turn around within the underground loading 
area. In addition, because all deliveries are scheduled, the design of the proposed loading 
driveway will include a security booth to help maintain safety and to check identification. 

Although the Master Plan will be implemented over a 15 to 20 year timeframe, the construction 
of the new loading dock, as well as renovations to the Castle are anticipated to begin early in 
the Plan’s implementation. Upon completion of the proposed loading driveway (estimated by 
2025), the existing loading driveway between the Freer and Sackler Galleries, as well as the Arts 
and Industry Building parking/loading driveway, would be deactivated and closed to all 
deliveries. However, these driveways may be reactivated on a temporary basis for construction 
access and staging during the South Mall Campus renovations. Furthermore, while the removal 
of the Hirshhorn Museum and Sculpture Garden (HMSG) loading dock is not included as part of 
this proposal at this time, the proposed loading driveway would be designed to accommodate 
a future connection.  Additional analysis would be conducted to determine if the building could 
be connected to the proposed loading driveway under the 9th Street tunnel in the future.  Such 
a project is currently anticipated to be roughly twenty years away. 
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Given the proximity of the proposed loading driveway to the existing signalized intersection of 
Independence Avenue SW and 12th Street SW, a separate actuated signal phase would be 
required to provide dedicated green time to the driveway. Therefore, an assessment of the 
impact of the loading driveway and the additional signal phase is required. It should be noted 
that this report has been prepared to evaluate the impacts of the proposed loading driveway 
only, as it is a critical component to the overall South Mall Campus Master Plan. If the driveway is 
determined to be acceptable, based on this analysis and further coordination with the District of 
Columbia Department of Transportation (DDOT), a separate Comprehensive Transportation 
Review will be conducted to evaluate the impacts of the remaining components of the Master 
Plan.  

This assessment of the proposed consolidated loading driveway is based on Chapter 45 of the 
DDOT Design and Engineering Manual (DEM) and DDOT Guidelines for Comprehensive 
Transportation Review Requirements. 
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2.0 STRATEGIC PLANNING ELEMENTS 

Stantec reviewed several city-wide planning documents as well as local studies to determine 
how the proposed loading driveway considers District growth goals and objectives within the 
study area.  These documents included the 2005 Bicycle Master Plan, 2009 Pedestrian Master 
Plan, moveDC, Southwest Ecodistrict Plan, Memorials & Museums Master Plan, Maryland Avenue 
SW Transportation Study, and Smithsonian Institution South Mall Campus Master Plan.  

2.1 PLANS/STUDIES REVIEWED 

2005 Bicycle Master Plan. This plan is a guide to establishing high-quality bicycle facilities and 
programs from 2005 to 2015 through facility improvements, policy changes, education, 
promotion, and enforcement.  The plan shows that no dedicated bicycle facilities exist along 
Independence Avenue SW or 14th Street SW, resulting in bicycle levels of service (BLOS) of D and 
E, respectively.  To correct these deficiencies, the plan proposes a bicycle lane on 14th Street 
SW and signed bicycle routes along Independence Avenue SW and 14th Street SW.  A progress 
update to the plan can be found in an appendix of moveDC. 

2009 Pedestrian Master Plan. This plan serves as the foundation for DDOT's pedestrian programs 
and represents the first comprehensive city-wide effort to address pedestrian safety challenges 
and related issues.  The goals of the plan are to reduce the number of pedestrian fatalities and 
injuries associated with motor vehicle crashes and to increase pedestrian activity by creating a 
comfortable and accessible environment for walking throughout all parts of the District.   

Through an analysis of existing conditions, the plan identified the segments of 14th Street SW and 
Independence Avenue SW within the study area to have medium-high pedestrian activity with 
medium- high pedestrian facility deficiencies.  This process also identified Independence 
Avenue SW, from 15th Street SW to South Capitol St SW, as a priority corridor for improvements.   
However, no action was recommended at the time due to few pedestrian injuries occurring 
during the period from 2000 to 2006.  A progress update to the plan can be found in an 
appendix of moveDC. 

moveDC. Published in October 2014, moveDC was a collaborative effort led by DDOT to present 
a vision and improvement course for the District's transportation system over the next 25 years.  
MoveDC focuses on more travel options, reliability of transportation systems, safety for all, and 
efficiency of investments. The plan proposes more than 200 new miles of bicycle facilities, a 22-
mile streetcar system with the possibility of extension lines, and more than 40 miles of High 
Capacity Transit. Within the study area specifically, the plan shows that the bicycle level of 
service (LOS) is D or better and proposes a cycle track on Independence Avenue SW.  It also 
contains progress updates to the 2005 Bicycle and 2009 Pedestrian Master Plans as of December 
2013. 
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Southwest Ecodistrict Initiative. Published by the National Capital Planning Commission (NCPC), 
the SW Ecodistrict Initiative is a comprehensive and forward-looking approach to urban 
sustainability and livability through transformation of the Maryland Avenue SW and 10th Street 
SW (L’Enfant Promenade and Plaza) area into a highly sustainable mixed-use community.  The 
study area is bounded by Independence Avenue SW to the north, Maine Avenue SW to the 
south, 12th Street SW to the west, and 4th Street SW to the east.   The plan examines the 
redevelopment of 12 sites and streetscaping of 10th Street SW to encourage a walkable 
neighborhood and economic growth.  The U.S. General Services Administration (GSA) Regional 
Office Building (ROB) and Cotton Annex, located on D Street SW and 12th Street SW 
respectively, are two sites that are beginning the redevelopment process.  Traffic studies for 
these developments were included in the 2030 Background/No Build Condition analysis. 

Memorials & Museums Master Plan.  The NCPC, in consultation with the U.S. Commission of Fine 
Arts and the National Capital Memorial Advisory Committee, developed a plan that shows how 
to meet demand for museums and commemorative works while protecting the National Mall 
and preserving other existing museum and memorial settings.  The plan inventories existing, and 
forecasts future demand for memorials and museums, identifies and evaluates suitable sites for 
future memorials and museums, and establishes a zoning policy for siting.  The plan is currently 
guiding the construction of the Dwight D. Eisenhower Memorial on a site adjacent to the study 
area, north of the U.S. Department of Education and across Independence Avenue SW from the 
National Air and Space Museum. A traffic study for this development was included in the 2030 
Background /No Build Condition analysis. 

Maryland Avenue SW Transportation Study. DDOT is currently studying the impacts on multi-
modal operations, including vehicular, bus, rail, pedestrian, and bicycle, from the creation of a 
new Maryland Avenue SW corridor between 12th Street SW and 7th Street SW. The study 
examines three potential configurations of a future connection over the existing rail corridor.  The 
plan would propose a new 11th Street SW that would connect to the study area and create a 
new intersection.  To maintain optimal traffic flow, signal retiming at the study area intersections 
may be required along the corridor. 

Smithsonian Institution South Mall Campus Master Plan. The Smithsonian Institution (SI) South Mall 
Campus Master Plan includes several improvements that are intended to enhance the user 
experience by providing seamless connections between the various South Mall Campus 
facilities, increasing the visibility of the facilities, and providing additional education and visitor 
service space.  Among these improvements is the consolidation of up to three loading 
docks/driveways along Independence Avenue SW into one new underground loading area 
and driveway.  The new loading area would accept all truck types and eliminate the need for 
trucks to park or make any loading maneuvers within the roadway. 
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2.2 POTENTIAL IMPACT OF PROPOSED DRIVEWAY ON PLANS 

Ultimately, the consolidation of the loading driveways along Independence Avenue SW into one 
loading dock/driveway for the South Mall Campus would not affect the findings and 
recommendations of these planning documents and studies.  In fact, the consolidation of the 
loading driveways would likely enhance pedestrian and bicycle operations along 
Independence Avenue SW by eliminating conflict points at the uncontrolled driveways. The 
proposed consolidated driveway would be signal controlled, and thus potential pedestrian and 
bicycle conflicts with trucks would be better controlled. Consolidating the driveways would also 
eliminate potential conflict points along the cycle track proposed on Independence Avenue SW 
in the moveDC plan.    
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3.0 ROADWAY CAPACITY & OPERATIONS 

3.1 VEHICLE STUDY AREA 

Located on SI’s South Mall Campus in the southwest quadrant of the District, the study area is 
formally located in the Southwest Federal Center neighborhood, in Ward 6, between the 
National Mall and I-395.  The neighborhood is primarily a business district and almost entirely 
occupied by offices for various branches of the U.S. Government and many of SI’s museums.  
The South Mall Campus is bounded by Jefferson Drive SW to the north, Independence Avenue 
SW to the south, 12th Street SW to the west, and 7th Street SW to the east. The proposed loading 
dock/driveway would be located between the ramp to the 12th Street Expressway and the 
Freer Gallery of Art at the intersection of Independence Avenue SW & 12th Street SW.  Therefore 
the study area consists of a short section of Independence Avenue SW corridor, including the 
signalized intersections at 14th Street SW, 12th Street SW, and 10th Street SW (L’Enfant 
Promenade/Plaza), shown in Figure 1 in Appendix A.    

Characteristics of the study area roadways were obtained from maps on the DDOT website 
denoting functional classification, 2013 Average Annual Daily Traffic (AADT), speed limits, and 
truck routes/loading zones.  This information is summarized in Table 1.  The table also lists the 
number of lanes and parking types as observed during a roadway inventory. 

Table 1: Study Area Roadway Characteristics 

Roadway Functional 
Class 

2013 
AADT 

Number of Lanes, 
Division 

Parking Type Speed 
Limit 

(mph) 

Primary Truck 
Route/Designated 

Loading Zones? 

Independence 
Avenue SW 

Principal 
Arterial 

26,600 8, Undivided On-street 
Metered 

25 Yes/No 

14th Street SW Principal 
Arterial 

40,700 7, Divided south 
of Independence 

Avenue SW 

On-street 
Metered 

Special Permit 

25 Yes/No 

12th Street SW Local 11,100 5, Divided south 
of Independence 

Avenue SW 

On-street 
Metered 

25 Yes/No 

10th Street SW 
(L’Enfant 
Promenade) 

Collector 4,200 2, Divided On-street 
Metered 

25 No/No 

 

It should be noted that most on-street, metered parking in the study area is only permitted 
between the hours of 9:30AM – 4:00PM.  At all other times, the parking lane operates as a travel 
lane.  See Section 7.0 for more details on parking regulations. 
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3.2 DATA COLLECTION AND HOURS OF ANALYSIS 

Stantec conducted a comprehensive data collection program to establish “average day” 
baseline conditions for vehicular, transit, pedestrian, and cyclist traffic within the study area.  The 
program consisted of manual turning movement counts and queuing and loading activity 
observations. All data were collected on typical weekdays when District schools and Congress 
were in session and there were no major special events on the National Mall.  

3.2.1 Turning Movement Counts 

Manual turning movement counts were collected during the AM peak period (6:00AM – 
10:00AM) and PM peak period (3:00PM – 7:00PM) at the three study intersections in September 
and December 2015.  Appendix A contains the raw count data.  An analysis of this data 
revealed the AM peak hour to be 8:00AM – 9:00AM and the PM peak hour to be 5:00PM – 
6:00PM.   

3.2.2 Queuing 

Queuing observations were conducted during the December 2015 turning movement counts in 
order to determine if additional unmet demand would need to be considered in the traffic 
analysis. Despite clear peak hour directional volume (eastbound in the AM, westbound in the 
PM), the results of the queue observations show minimal to no queuing was observed along 
Independence Avenue SW.  Therefore, it was determined that the traffic analysis did not need 
to consider additional unmet demand.  Appendix A contains the queue observation data. 

3.2.3 Loading Activities 

Stantec also observed loading activities at the three existing SI loading driveways from Thursday, 
September 24, 2015 to Wednesday, September 30, 2015, during a 12-hour period from 7:00AM to 
7:00PM.  This activity was documented in a memo addressed to DDOT from Stantec entitled 
“Loading Dock Trip Generation Analysis” (Appendix A).   The data show that SI received 
approximately two inbound trips and three outbound trips during both AM and PM peak hours. 

3.3 ANALYSIS METHODOLOGY 

Capacity analysis, a procedure used to estimate the traffic-carrying ability of roadway facilities 
over a range of defined operating conditions, was performed for study area intersections using 
Synchro 9 traffic analysis software. This software package provides average control delay and 
level of service (LOS) for each lane group and for the overall intersection. LOS is an evaluation of 
the quality of operation of an intersection and is a measure of the average delay a driver 
experiences while traveling through the intersection. LOS is dependent upon a range of defined 
operating conditions such as traffic demand, lane geometry, and traffic signal timing and 
phasing.  
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Utilizing Synchro instead of the more basic Highway Capacity Software (HCS) is preferable for 
transportation networks with a series of closely-spaced signalized intersections, such as the 
Independence Avenue corridor. Under these conditions, Synchro is able to more accurately 
model the effects that the traffic operations (such as poor LOS or extensive queuing) at one 
intersection have on operations at an adjacent intersection.  Furthermore, HCS cannot analyze 
complex intersections with more than four legs. 

LOS can range from A to F and is based on the average control delay per vehicle. For a 
signalized intersection, LOS A indicates operations with an average control delay less than 10 
seconds per vehicle, while LOS F describes operations with an average control delay in excess of 
80 seconds per vehicle, or a volume-to-capacity (v/c) ratio greater than 1.0. Table 2 summarizes 
the 2010 Highway Capacity Manual (HCM) delay criteria for signalized intersections. 

Table 2: LOS Criteria for Signalized Intersections 

Level of 
Service 

Average Control Delay 
(seconds/vehicle) 

A Less than or equal to 10.0 
B > 10.0 and ≤ 20.0 
C > 20.0 and ≤ 35.0 
D > 35.0 and ≤ 55.0 
E > 55.0 and ≤ 80.0 
F Greater than 80.0 or v/c > 1.0 

Source:  2010 Highway Capacity Manual 

 

While LOS D or better operations are generally deemed satisfactory from a traffic operations 
perspective, LOS E or F operations are often indicative of queuing and congestion. 
Improvements as recommended in this study seek to maintain or improve traffic operations to 
LOS D or better, as reported by Synchro. 

Signal plans and timing directives were delivered by DDOT and were field-verified in order to 
accurately model signal operation type, phasing, detection, and cycle length in the Synchro 
files utilized for capacity analysis. 

3.4 DEVELOPMENT SCENARIOS 

3.4.1 2015 Existing Condition 

2015 Existing Condition volumes for the AM and PM peak hours, shown in Exhibit 1 in Appendix B, 
were modeled in Synchro 9 to produce capacity analysis results, summarized in Exhibit 2 in 
Appendix B.  All Synchro capacity analysis outputs are located in Appendix C.  The results show 
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that all lane groups in the study area intersections currently operate at LOS D or better with 95th 
percentile queuing (< 500 feet), except for the following: 

Independence Avenue SW & 14th Street SW 
• The northbound through movement generates a 95th percentile queue approximately 

517 feet in the AM peak hour. 
• The southbound left turn movement operates at LOS E during the AM peak period with 

95th percentile queues that may exceed capacity of the turn lane.   
• The westbound through movement operates at LOS F during the PM peak hour. 

According to the table presented in Chapter 45 of the DDOT DEM, the threshold capacity for 
major arterials such as Independence Avenue SW and 14th Street SW is approximately 45,000 
vehicles per day.  Using historical AADT data (2009-2013) provided on the DDOT website and 
presented in Table 3, Stantec estimated the current v/c ratio for these roadways to be 0.54 and 
0.90, respectively. 

Table 3: Historical AADT 

Location Independence Avenue SW 
between 9th Street SW and 12th 

Street SW 

14th Street SW between C Street 
SW and Jefferson Drive SW 

Year AADT in 1,000 AADT in 1,000 
2009 26.9 45.8 
2010 26.2 N/A 
2011 21.5 40.9 
2012 21.3 N/A 
2013 26.6 40.7 

Average 24.5 42.5 
 

3.4.2 2030 Background/No Build Condition  

The horizon year of 2030 was selected for the proposed project in order to correspond with the SI 
South Mall Campus Master Plan horizon year of the same.   Stantec applied a background 
growth rate of 0.9 percent per year based on historical AADT data along a segment of 
Independence Avenue SW from 2009 to 2013 as reported by DDOT.  Table 4 shows this data.  
Exhibit 3 in Appendix B shows the projected background volumes within the study area. 
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Table 4: Growth Rate 

Location Independence Avenue SW 
12th Street 

between 9th Street SW and SW 

Year AADT in 1,000 Difference % 
2009 26.9 -- 
2010 26.2 -2.6% 
2011 21.5 -17.9% 
2012 21.3 -0.9% 
2013 26.6 24.9% 

Growth Total -1.1% 
Rate Average 0.875% ~ 0.9% 

 

Three developments, previously discussed in Section 2.0 as part of the SW Ecodistrict Plan and 
Memorials & Museums Master Plan, are expected to have an impact on traffic volumes in the 
study area.  These include the redevelopment of the GSA ROB and Cotton Annex as well as the 
construction of the Eisenhower Memorial.  Since the GSA redevelopment projects are still in their 
scoping phase with DDOT, their trip generation, trip distribution, and corresponding mode splits 
were obtained from DDOT.  Vehicular trip generation and distribution for the Eisenhower 
Memorial were obtained from the report entitled “Eisenhower Memorial Traffic Impact Study” by 
EarthTech and dated May 2006.  Exhibits 4 through 9 in Appendix B show how all anticipated 
development trips were distributed through the existing roadway network.  

Project background growth volumes and development volumes were summed to obtain 2030 
No Build Condition volumes for the AM and PM peak hours, shown in Exhibit 10 in Appendix B.  
These volumes were modeled in Synchro 9 to produce capacity analysis results, summarized in 
Exhibit 11 in Appendix B.  All Synchro capacity analysis outputs are located in Appendix C.  
Based on the results of the capacity analysis, all lane groups in the study area intersections 
would operate at LOS D or better with 95th percentile queuing of less than 500 feet in the 2030 
horizon year, except for the following: 

Independence Avenue SW & 14th Street SW  
• The eastbound shared through/right movement would operate at LOS F during the AM 

peak period with 95th percentile queues exceeding 500 feet. 
• The westbound through movement would continue to operate at LOS F with 95th 

percentile queues exceeding 500 feet during the PM peak hour. 
• The northbound through movement would generate a 95th percentile queue that would 

exceed 500 feet in the AM peak hour. 
• The southbound left turn would operate at LOS F during the AM peak period. 
• The intersection would operate at an overall LOS E during the AM peak hour. 
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3.4.3 2030 Future Build Condition 

The proposed loading dock/driveway would be located between the ramp to the 12th Street 
Expressway and the Freer Gallery of Art at the intersection of Independence Avenue SW & 12th 
Street SW.  For the purpose of this CTR, Stantec assumed the following based on a memorandum 
previously submitted to DDOT entitled “Loading Dock Trip Generation Analysis” (Appendix A): 

• The proposed consolidated driveway is not anticipated to generate additional auto, 
pedestrian, bicycle, or transit trips.  However, the driveway is anticipated to generate one 
new truck trip per peak period and divert two inbound and three outbound existing truck 
trips per peak period. 

• Given that the proposed consolidated loading driveway will primarily be utilized by delivery 
vehicles that currently service the existing loading areas, trip distribution is based on existing 
patterns. 

• Given the proximity of the proposed loading dock/driveway to the existing signalized 
intersection, a vehicle-actuated signal phase would be added to the existing signal timing to 
service the proposed driveway.  The driveway would only receive a green signal if a vehicle 
is detected, thus minimizing the impact of an additional signal phase on the operation of the 
other intersection movements. 

• The analysis includes truck trips from the HMSG loading area. However, it is unclear at this 
time whether the HMSG loading area would be closed and consolidated with the proposed. 
If it is not part of the consolidation overall driveway truck trips would likely be slightly less than 
analyzed in this study.   

Exhibits 12 through 14 in Appendix B show existing truck trip diversion and new truck trip 
distribution based on the District’s Truck Route Map and existing trip patterns.  These volumes 
were added to the roadway network to obtain 2030 Future Build Condition volumes, shown in 
Exhibit 15 in Appendix B. 

Stantec modeled the proposed Independence Avenue SW & 12th Street SW intersection 
configuration in Synchro 9 for the 2030 Future Build Condition with optimized AM and PM timing 
plans to obtain capacity analysis results (Exhibit 16 in Appendix B).  More detailed Synchro 
capacity analysis output is located in Appendix C. Based on the results of the capacity analysis, 
all lane groups in the study area intersections would operate at LOS D or better with 95th 
percentile queues of less than 500 feet, except for the following: 

Independence Avenue SW & 14th Street SW 
• The eastbound shared through/right movement would continue to operate at LOS F 

during the AM peak period with 95th percentile queues exceeding 500 feet. 
• The westbound through movement would continue to operate at LOS F with 95th 

percentile queues exceeding 500 feet during the PM peak hour. 
• The northbound through movement would continue to generate a 95th percentile queue 

that would exceed 500 feet in the AM peak hour. 
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• The southbound left turn would continue to operate at LOS F during the AM peak period. 
• The intersection would continue to operate at an overall LOS E during the AM peak hour. 

 
Independence Avenue SW & 12th Street SW 

• The eastbound shared left/through/right movements would operate at LOS F during the 
AM peak hour due to a v/c ratio greater than 1.0. However, delay would increase to 34.0 
seconds per vehicle (LOS C). 

• The proposed loading dock/driveway southbound shared left/through/right movements 
would operate at LOS E during both AM and PM peak hours. 

The capacity analysis results show that all movements at all study area intersections operate 
within six seconds of additional delay compared to the 2030 Background/No Build Condition.  In 
fact, some movements would see a reduction in delay due to an optimization of signal phase 
lengths.  However, the analysis results also show that the additional signal phase for the 
proposed driveway would result in a v/c ratio greater than 1.0 for the eastbound Independence 
Avenue SW approach in the AM peak hour.  Therefore, it is recommended that SI consider 
restricting deliveries to the extent possible during the AM peak hour (8:00 AM – 9:00 AM) in order 
to ensure that the additional driveway phase is not actuated during this time. It should also be 
noted that the proposed driveway would operate at LOS E in both AM and PM peak hours. 
However, this is solely due to control delay and not related to volume, since only three inbound 
and four outbound trips would be expected during each peak hour. The loading driveway 
would have ample room to accommodate any minor queuing that may occur.  

To accommodate the proposed driveway, restriping, signal equipment and sign installation, new 
curb ramps, and streetscaping would be required at the intersection of Independence Avenue 
SW & 12th Street SW.  All roadway improvements would conform to DEM standards. 
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4.0 BICYCLE & PEDESTRIAN FACILITIES 

Because the proposed consolidated loading driveway is not anticipated to generate additional 
pedestrian or bicycle trips, this CTR only evaluates pedestrian and bicycle circulation and safety 
at the intersection of Independence Avenue SW & 12th Street SW to ensure that safe and 
efficient pedestrian facilities are provided under the proposed condition. 

4.1 EXISTING FACILITIES 

Sidewalks varying in width from nine to 16 feet are provided along both sides of Independence 
Avenue SW and 12th Street SW. Within the area of the proposed driveway, a 15-foot sidewalk is 
provided along the north side of Independence Avenue SW. However, given the placement of 
concrete security barriers, the effective width is approximately nine to ten feet. Furthermore, this 
sidewalk narrows to approximately six feet (effective width) due to an existing drop-off area 
located at the main entrance to the Freer Gallery of Art, approximately 90 feet east of the 
proposed driveway location. A 12-foot sidewalk is also provided along the east side of the 12th 
Street Expressway ramp that connects Independence Avenue SW to Jefferson Drive SW.  

Wide and clearly striped crosswalks are provided across the northbound, southbound, and 
eastbound approaches to the intersection. No crosswalk is provided across the westbound 
approach at the proposed driveway location. Curb ramps and pedestrian countdown signal 
heads are provided at each crosswalk. However, the curb ramps do not have detectable 
warning surfaces.  

There are no dedicated bicycle facilities within the vicinity of the proposed loading driveway. 
However, given the width of the sidewalks in this area, bicyclists were observed to ride both on 
street and on the sidewalks, particularly on the south side of Independence Avenue SW. 

4.2 PROPOSED PLANS 

As previously discussed in Section 2.0, the 2005 Bicycle Master Plan shows that no dedicated 
bicycle facilities exist along Independence Avenue SW, resulting in a bicycle level of service 
(BLOS) of D.  To correct this deficiency, the plan proposes a signed bicycle route and moveDC 
proposes a cycle track.  However, according to the 2012 DC Bike Map, fair cycling conditions 
exist on Independence Avenue SW.  Although the Bike Map also shows a Capital Bikeshare 
station on the west side of 12th Street SW, south of Independence Avenue SW, no evaluation of 
cycling conditions was made of 12th Street SW.  As of 2015, no additional bicycle facilities are 
proposed for this intersection as shown and listed on the 2015 Proposed Bike Lanes Map and 
2015 Bikeways Work Plan, respectively. 

The 2009 Pedestrian Master Plan identifies segments of Independence Avenue SW within the 
study area to have medium-high pedestrian activity with medium-high pedestrian facility 
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deficiencies.  It suggests that the corridor be considered a candidate for priority corridor 
improvements, but does not recommend any improvement strategies.   

4.3 IMPACT OF PROPOSED DRIVEWAY ON EXISTING AND 
PROPOSED FACILITIES 

Construction of the proposed loading dock/driveway would not have a significant impact on 
existing or proposed pedestrian and bicycle facilities.  The proposed driveway would introduce a 
new curb cut adjacent to the signalized intersection of Independence Avenue SW and 12th 
Street SW. However, adequate transitions from sidewalk to street (curb ramps), pedestrian signal 
heads, and a clearly defined crosswalk will be provided across the driveway (see Appendix E). 
Furthermore, the driveway would enhance pedestrian and bicycle operations along the north 
side of Independence Avenue by eliminating up to three uncontrolled driveways and replacing 
them with a single signal-controlled driveway. This may be particularly desirable if a cycle track 
was to be constructed along Independence Avenue as identified in the moveDC plan. 

The sidewalk connecting Independence Avenue SW with Jefferson Drive SW would remain. The 
proposed South Mall Campus Master Plan also includes several improvements to pedestrian flow 
between Jefferson Drive SW and Independence Avenue SW. Thus, it is likely that these 
improvements would reduce pedestrian demand on this sidewalk section. Finally, the proposed 
modifications to the intersection of S 12th Street SW and Independence Avenue SW introduce 
the opportunity to provide a new crosswalk across the westbound approach (see Appendix E).
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5.0 TRANSIT SERVICE 

Transit services within the study area are provided by the following organizations: 

• Washington Metropolitan Area Transit Authority (WMATA).  WMATA provides the most 
extensive services through its Metrorail and bus.  Services generally begin at 5:00AM Monday 
through Friday and 7:00AM Saturdays and Sundays, and end at 12:00AM Sunday through 
Thursday and 3:00AM Friday and Saturday.  The study area contains three Metrorail stations 
on the Blue, Silver, Orange, Yellow, and Green lines, including Smithsonian (Blue, Silver, 
Orange), L’Enfant Plaza (transfer station; Blue, Silver, Orange, Yellow, Green), and Federal 
Center SW (Blue, Silver, Orange).  L’Enfant Plaza station also provides connections to the 
Virginia Railway Express.  Bus stops for the 11Y, 13Y, 16X, and V1 routes are located at or near 
the intersection of Independence Avenue SW & 14th Street SW.  Bus stops for the 16X, 52, and 
V1 routes are located at or near the intersection of Independence Avenue SW & 12th Street 
for connections to Metrorail via the Smithsonian station. 

• Maryland Transportation Authority (MTA).  The MTA runs many commuter bus lines into the 
District.  Four routes, including the 230, 250, 630, and 725, have stops at the intersection of 
Independence Avenue SW and 12th Street SW.  Connections to MTA are also available at 
the Smithsonian and L’Enfant Plaza Metro stations. 

• Potomac and Rappahannock Transportation Commission (PRTC).  The PRTC, in conjunction 
with the Northern Virginia Transportation Commission (NVTC), operates the Virginia Railway 
Express, which services parts of northeastern Virginia into northern Washington, DC.  A 
connection to Metrorail and WMATA bus routes is provided via a stop at the L’Enfant Plaza 
Metro station.  PRTC also operates the OmniRide commuter bus service into the heart of the 
District.  Routes that service the study area include GV-R, MN-R, DC-R, LR-R (including select 
trips around the National Mall), R1-R, and MC-R.  Bus stops are located on 14th Street SW, at 
the intersection of Independence Avenue SW & 12th Street SW near the Smithsonian Metro 
station, and the L’Enfant Plaza Metro station.  

• Loudoun County.  Loudoun County operates the LC Transit Commuter Bus Routes that make 
daily trips from Arlington, VA to the District in the AM and from the District to Arlington, VA in 
the PM.  Marked stops are provided at the intersections of Independence Avenue SW & 12th 
Street SW and Independence Avenue SW & 10th Street SW (L’Enfant Promenade). 

The proposed consolidated driveway would not generate additional transit trips and is not 
anticipated to affect most existing bus stops adjacent to the intersection of Independence 
Avenue SW & 12th Street SW.  However, the existing bus stop located on the northeast corner of 
the intersection will most likely need to be relocated approximately 40 feet east of the new 
driveway to provide a safe area for boarding and alighting passengers.  This would require 
relocation of the bus service sign only. 
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6.0 SITE ACCESS & LOADING 

The SI South Mall Campus Master Plan seeks to enhance the user experience by providing 
seamless connections between the various South Mall Campus facilities, increasing the visibility 
of the facilities, and providing additional education and visitor service space.  These 
improvements include the consolidation of the existing loading driveways at the Sackler Gallery 
and Arts and Industry Building, as well as the potential consolidation of the HMSG loading dock 
at a future date, into one new underground loading area and driveway to be located between 
the ramp to the 12th Street Expressway and the Freer Gallery of Art.   

Typically, DDOT requires an examination of the site to determine if an existing alley or side street 
can be used for loading activities to avoid the necessity of a new curb cut.  However, neither 
available alley nor side street exists.  Therefore, a new curb cut must be requested. 

6.1.1 Existing Loading Activity  

Existing site loading occurs across three driveways along Independence Avenue. A study of 
existing loading activities over a typical week is contained in the memorandum entitled 
“Loading Dock Trip Generation Analysis” in Appendix A.  Although the exact purpose of each 
truck entering the loading areas was not noted during the observations, based on notes made 
by the data collection team, the trucks observed (excluding the exhibit deliveries) consisted of 
typical deliveries (Fed-Ex, UPS), food delivery, and maintenance (including trash). These were 
typically made using box trucks, vans, and small trucks (WB-40 or smaller).  Typically, an exhibit is 
delivered via tractor trailer (WB-50 or larger); however, these deliveries are infrequent (one per 
month or less) and typically scheduled during off-peak periods.   

6.1.2 Existing and Future Loading Needs and Alternatives 

The location, configuration, and size of the existing loading facilities presents circulation, 
materials handling, and security deficiencies, most which are related to how a vehicle accesses 
the loading facilities. The limited size of the existing facilities requires large box trucks and small 
tractor-trailers (WB-40s) to back in from Independence Avenue, which interrupts traffic and 
pedestrian flow. Larger trucks (WB-50 or larger) must park and unload on the street, introducing 
security concerns and potentially exposing exhibit materials to weather conditions. Furthermore, 
the location of the existing loading facilities block east / west pedestrian circulation on the site 
and preclude several of the accessibility and connectivity goals of the new Master Plan. 

The existing loading facilities do not meet Smithsonian Institution Facilities Design Standards or DC 
loading requirements, and do not meet any of the design criteria for future servicing of the 
museums, which include two-way traffic, on-site vehicle turn around, and height clearance and 
sizing for large vehicles. 

While several loading facility alternatives were considered, there are multiple challenges to 
locating a new loading facility on the site (see Appendix D). These include limited space 
available at-grade, existing below-grade structures and footprints, and the extensive 
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dimensional requirements for a ramp, truck apron, and loading dock to accommodate the 
design vehicle, which is a WB-67. The maximum slope for a ramp to below-grade loading is 12%, 
per section 11-2204 of the DC zoning code, requiring an at-grade footprint that would have 
significant impact to overall site circulation if not placed on the perimeter of the South Mall 
campus. 

Several possible locations were examined, both above and below-grade, but it was determined 
that there were no design solutions utilizing existing curb-cut locations that met the design 
criteria for future servicing of the museums, which include two-way traffic, on-site vehicle turn 
around, height clearance, accommodation of large vehicles, limited visual impact, 
accommodation of future circulation, and constructability. 

Reuse of the existing curb cut and existing ramp between the Freer and the Sackler Galleries 
(Scheme A in Appendix D) would not accommodate two-way traffic, would require extensive 
renovations that would impact adjacent program, would worsen east-west circulation, have a 
large visual impact, and would be difficult to construct. In order to accommodate a WB-67, the 
ramp would have to be approximately 184 feet long at a 12% grade, cutting through a large 
section of the Quad, before being able to pass underground. This scheme would also require 
extensive modifications to the existing galleries under the Quad.  

Reuse of the existing curb cut with a new ramp between the Freer and the Quad (Scheme B in 
Appendix D), would similarly require extensive renovations and an increase in footprint that 
would prevent east-west circulation, decrease the size of the Haupt Garden, and worsen many 
of the circulation and site planning conditions that the Master Plan sought to improve. 

Placement of a ramp west of the Freer to a new below-grade dock (Freer Ramp in Appendix D), 
would satisfy all the service loading requirements of the project, accommodate larger vehicles, 
and facilitate the programmatic and circulation goals of the Master Plan. This is the proposed 
option for servicing, in short, because it is the only place that meets the design criteria, and 
accommodates that goals of the Master Plan. The full off-street accommodation of large 
delivery vehicles will also reduce the impact of service vehicles on Independence Avenue. 

6.1.3 Future Loading Activity  

It is anticipated that future loading activity would be similar to the existing condition. The 
proposed expansion of the dining and retail spaces within the South Campus may lead to 
additional food deliveries (see Appendix A). However, the overall net increase in activity may be 
negligible. Consolidating the existing loading driveways would reduce overall delivery trips by 
eliminating the need for the same delivery vehicle to serve three separate driveways. These 
repeat trips are included in the trip estimates to be conservative because vehicles were not 
tracked between driveways (see Appendix A). However, it is likely overall delivery trips would be 
less than analyzed because of the inclusion of the repeat trips. Secondly, the additional 
food/retail delivery trips would likely also be balanced by the reduction in deliveries that would 
result from the removal of office staff from the Castle building to an offsite location.  

It should also be noted that it is unclear at this time if the HMSG loading area would be 
consolidated with the proposed driveway because of the need to construct and underground 
connection under the 9th Street tunnel. The capacity analysis conducted for this report assumes 
the inclusion of truck trips from the HMSG loading area. However, if the HMSG loading area is not 



SMITHSONIAN INSTITUTION SOUTH MALL CAMPUS MASTER PLAN – CONSOLIDATED LOADING DOCK 
AND DRIVEWAY 

Site Access & Loading  
August 31, 2017 

 18 
 

consolidated, overall truck trips entering and exiting the proposed loading driveway would be 
slightly less than estimated.  

The proposed driveway would provide adequate maneuvering space for all anticipated types 
of trucks to preclude the need to maneuver within the public right of way.  Appendix E contains 
loading diagrams for various heavy vehicle sizes from a single unit trucks to a WB-67. 

The loading diagrams show that the underground loading area would be able to 
accommodate trucks up to WB-67, preventing the need for trucks to maneuver into or out of the 
driveway onto Independence Avenue SW as occurs in the existing condition. However, 
according to Figure 2-15 in AASHTO’s A Policy on Geometric Design of Highways and Streets, 6th 
Edition, right-turning tractor trailers (WB-40 and larger) from westbound Independence Avenue 
SW would have to make wide turns and cross westbound lanes to their left. While this likely 
occurs in the existing condition at the three loading driveways, it is not desirable, particularly at a 
signalized intersection. Therefore, since SI controls and schedules all deliveries to the South Mall 
Campus facilities, it is recommended that all deliveries made in trucks larger than a single unit 
be required to enter the loading driveway from northbound 12th Street SW or eastbound 
Independence Avenue SW. 

6.1.4 Project Phasing 

The proposed loading driveway would be constructed as part of the larger Castle Revitalization 
Project expected to begin phased construction in approximately 2022. Upon completion of the 
proposed loading driveway (estimated by 2025), the existing loading driveway between the 
Freer and Sackler Galleries, as well as the Arts and Industry Building parking/loading driveway, 
would be deactivated and closed to all deliveries. However, these driveways may be 
reactivated on a temporary basis for construction access and staging during the South Mall 
Campus renovations, and would be fully removed by 2030.  The existing AIB parking and loading 
area would be used until its permanent use as a museum facility is funded and the necessary 
permanent loading facilities are constructed and connected to the new underground space at 
the west end of the Castle.  The designation of a permanent use for the AIB awaits action by 
Congress.   Legislation has been introduced that would designate it as a Latino Museum. 
Furthermore, the feasibility of closing and consolidating the HMSG loading area is still being 
assessed; however, it would likely not be closed until 2035 or later because a tunnel under the 9th 
Street tunnel would be required to connect the HMSG to the proposed loading driveway.  

6.1.5 Loading Management Plan 

Based on feedback provided by SI, the following strategies would be utilized to reduce the 
impact of the loading driveway on peak period traffic on Independence Boulevard: 

1. All deliveries made with trucks WB-50 or larger will be scheduled in advance. 
Figure 1 depicts the distribution of vehicle volume entering the intersection of 
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Independence Avenue SW and 12th Street SW over the AM (7:00 AM – 10:00 AM) 
and PM (3:00 PM – 7:00 PM) peak periods. Based on the volume distribution 
trends. It is recommended that all trucks WB-50 or larger avoid deliveries between 
6:30 AM and 9:30 AM, as well as between 3:30 PM and 6:30 PM to correspond 
with peak volume periods at the intersection.  
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Figure 1: AM and PM Peak Period Total Vehicles Entering 
Independence Avenue and 12th Street Intersection

2. Deliveries made in box trucks (such as UPS, FedEx, DHL, etc.) and WB-40 (food 
deliveries) will be encouraged to avoid the AM (6:30 AM – 9:30 AM) and PM (3:30 
PM – 6:30 PM) peak periods. However, specific restrictions cannot be placed on 
these types of deliveries.   

3. SI will work with DDOT during events in the City to restrict or hold deliveries. 

4. If pedestrian and/or vehicle congestion on Independence Avenue SW results in 
queuing that extends to upstream intersections, SI will hold trucks within the 
loading area until conditions improve. SI will also coordinate with DDOT and/or 
the MPD during emergencies to hold deliveries within the loading area.  

5. Trash and recycling pick-up will be scheduled for off-peak periods.   
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6.1.6 Impacts to 12th Street Intersection 

Given the proximity of the proposed driveway to the signalized intersection of Independence 
Avenue SW & 12th Street SW, it is anticipated that the driveway would operate under signal 
control. Vehicle detection would be provided so that the phase serving the driveway would only 
be activated if a vehicle is present. Because right turns on red would be prohibited, intersection 
sight distance is not applicable. The proposed driveway would also require that the westbound 
Independence Avenue approach be signed for “No Right Turn On Red”. 

The proposed design of the east side of the intersection is contained in the truck turning 
template diagrams in Appendix E. The proposed driveway would require the relocation of some 
signal equipment and streetscaping. A crosswalk would be maintained along the north side of 
Independence Avenue SW, and a new crosswalk across the east leg of the intersection could 
be added.  

No access for private/visitor vehicles would be provided. For security reasons, all deliveries to SI 
are required to be scheduled in advance, providing the flexibility to direct deliveries to off-peak 
periods if possible. A guard would be posted to turn away vehicles without advanced 
arrangements.   
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7.0 PARKING 

An inventory of parking regulations was conducted on Tuesday, December 8, 2015. The data 
collection team denoted posted parking regulations by segment of the roadway, including 
restrictions on parking duration, loading zones, ADA parking spaces, bus stops, parking meters 
and kiosks, and street cleaning restrictions. 

Exhibit 17 in Appendix F lists each segment inventoried for: 

• Total number of on-street parking spaces; 
• Number of permit spaces; 
• Number of metered spaces; and,  
• Number of ADA spaces. 

Notes regarding the parking restrictions are listed in the last column.  Typically, metered parking 
on Independence Avenue SW is permitted for two hours during the period from 9:30AM to 
4:00PM Monday through Friday and from 7:00AM to 6:30PM Saturday.  Parking is prohibited 
during the AM and PM peak periods, 7:00AM – 9:30AM and 4:00PM – 6:30PM, respectively.  From 
10th Street SW to 14th Street SW, parking is also prohibited from 10:00PM to 5:00AM on Tuesdays 
for street cleaning.   

Some metered parking is available on 14th Street SW immediately north and south of 
Independence Avenue SW, but most spaces are reserved for special permits.  Metered parking 
on 12th Street SW does not have a time restriction.  Independence Avenue SW, 14th Street SW, 
and 12th Street SW are designated snow emergency routes, on which parking is not permitted 
during snow emergencies.   

The proposed loading dock/driveway would not require any additional parking.  However, it is 
anticipated that four metered parking space on the westbound Independence Avenue SW 
approach at the intersection with 12th Street SW would need to be removed to accommodate 
the new driveway and relocated bus stop. 
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8.0 SAFETY 

An inventory of the study area was conducted on December 8, 2015.  In general, the study area 
has undivided, level roadways with 11-foot wide lanes and metered parking.  Roadside features 
include wide sidewalks and streetscaping.  Although all modes are encouraged to use the area, 
on-road traffic is mostly composed of passenger vehicles with some trucks, and off-road traffic is 
mostly composed of pedestrians.  Traffic control includes signalized intersections supplemented 
with signage.  Although there are no existing signs prohibiting right turns on red, the northbound 
12th Street SW and 10th Street SW approaches have protected right turn signal indications. 

Additional investigations of the intersections reveal: 

• Striping is in good condition, 
• Approaches have relatively little skew, if any, 
• Excellent daylighting, 
• Post-mounted signal heads, and 
• Some roadside trees may obstruct sight distance. 

8.1 SIGHT DISTANCE 

AASHTO’s A Policy on Geometric Design of Highways and Streets, 6th Edition, provides a method 
to calculate the required intersection sight distance for the three possible movements at an 
intersection: left turn, through, and right turn.  Although these calculations are generally used for 
unsignalized intersections, they can also be applied to signalized intersections where right turns 
on red are permitted and consequently mimic yield-controlled conditions.  Signal-controlled left 
turns are usually not analyzed.  Therefore, according to AASHTO, the required sight distances for 
right turns at all three intersections is approximately 240 feet for passenger vehicles, 315 feet for 
single-unit trucks, and 390 feet for combination trucks for all approaches. 

Sketches 1 through 4 in Appendix G illustrate the sight distance triangles for right turns at the 
intersection of Independence Avenue SW & 12th Street SW.  Sight distance for passenger vehicles 
is shown in red, while the sight distance for single-unit trucks and combination trucks is shown in 
yellow and blue, respectively.  Sketches 1 and 2 reveal that existing sight distance is adequate 
for vehicles on all approaches except the SB approach due to the retaining wall for the 12th 
Street Expressway.  In addition, sight distance for single-unit and combination trucks on the NB 
12th Street SW approach is blocked due to the pedestrian archway just west of the intersection. 

Sketches 3 and 4 illustrate the approximate sight distances for the SB loading dock/driveway 
and relocated WB Independence Avenue SW approaches.  Sketch 3 shows that the sight 
distance at the approximate location of the new driveway may be partially obstructed by trees, 
although this is not expected to have a significant impact on driveway operations because all 
movements from the driveway would be signal-controlled.  Sketch 4 shows that although the 
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stop bar would be relocated approximately 20 feet east, the sight distance would not be 
affected. 

8.2 CRASH ANALYSIS 

To supplement the roadway inventory, Stantec received crash analysis summaries (Appendix G) 
from DDOT for the three study area intersections for the three-year period between January 2012 
and December 2014 to evaluate any existing safety deficiencies at the study intersections.  The 
analyses, further summarized in Table 5, revealed most crashes at the intersections are rear-end 
and sideswipe with property damage only. 

Table 5: Crash Summary, 01/2012 to 12/2014 

Intersection 
Independence 
Avenue SW @ 

Total 
Crashes 

Total 
Rear-End 

Total 
Sideswipe 

Total 
Ped/ 
Bike 

Total 
Fatal 

Total 
Injury 

Total 
PDO 

14th Street SW 62 17 (27.4%) 31 (50.0%) 2 0 (0.0%) 11 (17.7%) 51 (82.3%) 

12th Street SW 53 10 (18.9%) 19 (35.8%) 7 0 (0.0%) 18 (34.0%) 35 (66.0%) 

10th Street SW 
(L’Enfant Promenade) 

8 1 (12.5%) 3 (37.5%) 0 0 (0.0%) 2 (25.0%) 6 (75.0%) 

 

According to the Highway Safety Manual (HSM), rear-end and sideswipe crashes are most 
commonly caused by inappropriate approach speeds, poor visibility of signals, unexpected lane 
changes on approach, unexpected stops on approach, and/or excessive speed. 

A speed study performed in 2006 by DDOT shows that all study area roadways experience 
excessive speeding.  Although the posted speed limit is 25 mph on all study area roadways, 85th 
percentile speed is greater than 35 mph.   In addition, the roadways can potentially experience 
peak period directional congestion, which can generate unexpected lane changes and stops 
on the approaches.  Lastly, the intersections are wide and drivers may not anticipate post-
mounted signals, especially in high-tourist areas, due to placement at the intersection, resulting 
in last-minute braking.  Considering these factors, the data does not identify a specific safety 
deficiency, and thus no additional safety enhancements are proposed. 

Furthermore, it is unlikely the proposed loading dock/driveway would contribute to an increase 
in crashes.  In fact, the proposed driveway would consolidate three uncontrolled driveways to a 
single signal-controlled driveway. This would reduce vehicle-vehicle, vehicle-pedestrian, and 
vehicle-bicycle conflicts and would also provide for enhanced control of these types of conflicts 
at the proposed driveway location. In addition, the proposed loading driveway would be 
located diagonally across from the Smithsonian Metro station entrance, where the highest 
concentration of pedestrians is experienced at the intersection.  
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9.0 STREETSCAPE & THE PUBLIC REALM 

It is anticipated that some removal or relocation of streetscaping will be necessary to 
accommodate the proposed driveway.  All modifications to streetscaping will conform to DEM 
standards.  It should also be noted that the overall South Mall Campus Master Plan includes 
improving the Independence Avenue SW frontage with more street furniture and plantings, as 
well as enhancing the internal on-site connections between Independence Avenue SW and 
Jefferson Drive SW. Sidewalks on the SI side of Independence Avenue SW also follow NCPC 
streetscape standards for Mall Roads, including yellow aggregate concrete paving.  
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10.0 CONCLUSION 

In conclusion, the proposed consolidation of the loading driveways along Independence 
Avenue SW into one loading dock/driveway at the intersection of Independence Avenue SW & 
12th Street SW would have an overall negligible impact on the study area roadway network.   

The analysis of the proposed loading driveway revealed the following: 

1. Recommendations in city-wide planning documents and studies would not be affected by 
the proposed driveway. 
 

2. Design of the new driveway would require safety elements for pedestrians to maintain the 
goals and objectives presented in the 2005 Bicycle Master Plan, 2009 Pedestrian Master Plan, 
and moveDC, such as adequate transitions from sidewalk to street (curb ramps), pedestrian 
signal heads, and a clearly defined crosswalk. 

 
3. The new driveway is not expected to generate any new auto, transit, pedestrian, or bicycle 

trips.  It is expected to divert two inbound and three outbound existing truck trips and 
generate one inbound and one outbound truck trip in both AM and PM peak hours. 

   
4. The additional signal phase required for the driveway would cause degradation in the 

operation of the eastbound Independence Avenue SW approach from a volume-to-
capacity (v/c) ratio of 0.88 during the 2030 Future No Build Condition AM peak hour to a v/c 
ratio of 1.04 during the 2030 Future Build Condition.  The loading driveway has a negligible 
impact on PM peak hour operations. 

 
5. The driveway would enhance pedestrian and bicycle operations along the north side of 

Independence Avenue SW by eliminating up to three uncontrolled driveway and replacing 
them with a single signal-controlled driveway.  This may be particularly desirable if a cycle 
track was to be constructed along Independence Avenue SW as identified in the moveDC 
plan. 
 

6. A crosswalk could be provided across the east leg of the intersection. 
 
7. Four metered parking spaces and some streetscaping on the westbound Independence 

Avenue SW approach at the intersection with 12th Street SW would need to be removed or 
relocated to accommodate the new driveway.  

 
8. The existing bus stop on the northeast corner of the intersection would need to be shifted 

approximately 40 feet east. 
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To address the deficiencies, the following measures are recommended: 

1. All deliveries made with trucks WB-50 or larger will be scheduled in advance and will avoid 
deliveries between 6:30 AM and 9:30 AM, as well as between 3:30 PM and 6:30 PM to 
correspond with peak volume periods at the intersection of Independence Avenue SW & 
12th Street SW. 

2. Deliveries made in box trucks (such as UPS, FedEx, DHL, etc.) and WB-40 (food deliveries) will 
be encouraged to avoid the AM (6:30 AM – 9:30 AM) and PM (3:30 PM – 6:30 PM) peak 
periods. However, specific restrictions cannot be placed on these types of deliveries.   

3. SI will work with DDOT during events in the City to restrict or hold deliveries. 

4. If pedestrian and/or vehicle congestion on Independence Avenue SW results in queuing that 
extends to upstream intersections, SI will hold trucks within the loading area until conditions 
improve. SI will also coordinate with DDOT and/or the MPD during emergencies to hold 
deliveries within the loading area.  

5. Trash and recycling pick-up will be scheduled for off-peak periods.   
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APPENDIX B:  STUDY AREA DATA  





























































 



 

 

 

 

 

 

APPENDIX C – CAPACITY ANALYSIS  
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APPENDIX D:  SYNCHRO OUTPUTS 
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APPENDIX E – PARKING INVENTORY  
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