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Categorical Appeal, Protest, & 
Refutation of the Destruction 
& Removal of The Circle, AKA 
The Rotunda, AKA Carlyle 
Circle, AKA Holland Circle, AKA 

Eisenhower Circle
State Project Number: U000-100-135, C501, PE101, RW201 
From: Holland Lane 
To: Mill Road 
Federal Project Number: STP-5401(743) 
County/City: City of Alexandria

Prepared by:
Carlyle Architecture Society
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•	 To begin it should be known that the City of Alex-
andria has received awards for the planning & develop-

ment of Carlyle.  This is due to the well thought out and 
developed planning over the past several decades.  The 
planning has been well documented and by following it 
the City has prospered.  At the end of this document the 
primary designs are attached.  The points we are debating 
are primarily independent of each other and if only one 
of our arguments stands to scrutiny, The Circle should be 
saved.

1. The Design Guidelines are being thrown to the curb, 
and this is detrimental to all those who live, work, bike, 
walk, drive, or own in Carlyle due to the reduction of 
property values, higher risk of accidents or fatalities, 
dimunition of joy, pleasure, and happiness, and less 
pleasant lunchs and breaks.

Below we will show the guidelines that call for The Circle or 
The Rotunda (see appendix C for full text)

OPEN SPACES:  In these guidelines, the term spaces 
shall refer to the seven major public squares and 
parks: Courthouse Square, the Crescent, Dulany 
Gardens, Carlyle Square, Ballenger Mews, the Rotary 
and Alexandria African-American Heritage Park. (1.3)

Eisenhower Avenue is a gateway to Old Town from the 
west. As the development of the Eisenhower Valley 
increases. the importance of Carlyle at the eastem 
end of Eisenhower Avenue will be greater. The design 
concept for Eisenhower Precinct is a clean. simple 
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strong boulevard lined with trees and lawn on each 
side. The terminus of Eisenhower Av.enue Is at the 
Rotary within Carlyle. The boulevard treatment 
will set apart Carlyle from the ·rest of Eisenhower 
Avenue to the west and focus views to the Rotary. 
The Eisenhower Precinct forms the southern edge of 
Carlyle; It extends from Elizabeth Lane east to John 
Carlyle Street. (6)

OPEN SPACE: There is no major open space within 
Eisenhower Precinct. The precinct does, however, 
have a strong focus on the Rotary at Holland lane 
due to the axial relationship al Eisenhower Avenue to 
the Rotary. The broad greensward of the streetscape 
will also provide a balance to the wide paved street. 
(6.1.1)

•	 The entire block from Emerson to Holland to Eisenhower 
to John Carlyle built around The Circle

•	 The next block from Emerson to Holland to Ballenger to 
John Carlyle reflects architecture of circle

•	 The next block from Ballenger to Jamieson to Holland to 
John Carlyle mirrors the indentation that is present on the 
Carlyle Square Condos on the Eisenhower side (reference 
bullet 1 or block # of master plan)

•	 The Alexandria African American Heritage Park from Ja-
mieson to Emerson along Holland is Elliptical in nature.

 � Behind the signage is a circle with monuments.  Two other circles 
are present along the large elliptical track. 
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 � One contains art and a monument, the other is raised and is 
meant to walk around. 

 � Also the corner of Holland & Jamieson has a Circular Pavilion style 
Trellis that is integral to the Park and ties it in with The Circle

•	 The Circle was original design of Carlyle

•	 The Circle is entrance to Carlyle Corridor

•	 Green & Park & Pedestrian space is present in The Circle

•	 Monument of Eisenhower commissioned and installed

•	 Trees have been planted & established independent root 
systems (the trees need to supports or braces) in The Circle

2.  Below are some pictures to help illustrate The Circle.  
This will show another important point that has not 
been addressed:  Carlyle has already been built, North 
of Eisenhower.  The building followed the Guidelines 
and all the architecture reflects this.  The curves pair 
with the circles.   The community owns The Circle, not 
the city or the developer who is most anxious for the 
$7,000,000 to remove it.
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Serious flaws contained in: 

 Categorical Exclusion for the Eisenhower Avenue Widening:

Regarding low income and minority populations:  Both are 
present and affected.  The census doesn’t accurately re-
flect the population living and working here because 
many residents had not moved in yet; the census doesn’t 
account for the large population of workers; and the cen-
sus doesn’t include the many folks who come to visit the 
Alexandria African American Heritage Park--the only such 
park in Alexandria.

Public Recreation Area: Yes

Public Park: Yes

Public Wildlife/Waterfowl Refuge: Yes 

Planned Public Park, Recreation Area, Wildlife or Waterfowl 
Refuge: Yes

All four of the above were answered no.  However, as noted 
in formation documents the Circle was planned from the 
get go as park space.  Geese, rabbits, foxes, squirrels, and 
many other animals visit the circle.  It is a planned public 
place for recreation and relaxation.
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Public Monument in honor of Dwight D. Eisen-
hower, 5 star general and President, designer of 
America’s Interstate & Highway system has been com-
missioned and erected in his honor in The Rotunda.
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•	Circles are efficient and reduce noise, pollution, acci-
dents, traffic, and are more pedestrian friendly

•	 The Circle is much easier to navigate on a bike and foot (as 
a pedestrian)

•	 Reduced accidents means fewer fatalities

•	 Consequentially, future fatalities from a T intersection 
could open the City of Alexandria to unnecessary liability 
and litigation

•	 on the street interviews revealed many would 
prefer pedestrian improvements and the pros-
pect of crossing six lanes is very intimidating.

•	 There are mathematical and statistical errors of over three 
standard deviations regarding the 10K cars daily on the 
circle.  Carlyle Architectural Society proposes a traffic study 
with sensors/counters placed at Holland and John Carlyle 
intersections be performed forthwith to ascertain actual 
flow and car count.  Senior law enforcement officers stated 
in fact that a circle is more conducive to reductions in 
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traffic.  Also many studies, including the one in the 
Appendix prove this. 

Lack of sufficient notice and advertising

•	 No residents or employees surveyed were aware of plan to 
remove circle.  Those most affected haven’t been properly 
notified.

•	 Carlyle Architectural Society would like more time to 
properly prepare a response and counter proposal.  This is 
being submitted so there is room for Appeal later.

•	 We would propose the developer who wants The Circle 
removed be given the $7  million dollars and simply 
resurface Eisenhower.  CarlyleArchitectural Society is 
confident it can raise money from the community to 
further beautify The Circle and make the area even more 
pedestrian friendly & park like.

•	
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•	Sign is too small to read, it is not prominently displayed.  
Also, there is other text visible on front and back of signs.

•	 Picture take with 
50mm lens on DSLR matching human vision of 20/20 or 
better.  Sign cannot be read from sidewalk.  Driving by sign 
it is even harder to see.   

•	 Also signage was re-
used and old sign is visible behind and under text, further 
obfuscating it.

•	 Minority and low income populations are affected.  The 
city’s only African American Park and the Historic African 
American Graveyard are adjacent to The Circle.

•	 Eisenhower promoted racial integration and equalit
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Ballenger Precinct will be home to most of Carlyle’s
residents, as it is a primarily residential precinct. A
combination of pedestrian oriented open spaces and
a variety of buildings will make it an interesting place
to stroU. Ballenger Precinct will best exemplify the
first design principle of the Development Plan which
states that the number and kinds of buildings will be
diverse. Individual expressions of homes will add a
charm and character to the precinct that wil be
reminiscent of Old Town. (8-1)
OPEN SPACES: There are two open spaces in the
Holland Precinct: they are Alexandria African
American Park and the Rotary.

Alexandria African American Park, which runs the
length of the eastem edge of Carlyle, has large
existing trees and other vegetation. Most of this will
be preserved in the design for the park. These
existing trees more than anything else establish the
parkway image for Holland Precinct. The existing
grade at Holland Lane is high and It quickly falls to
a lower level at Hooff’s Run.

The Rotary at the intersection of Holland Lane and
Eisenhower Avenue will be a place many people wiU
associate with their image of Carlyle because they
will drive around 1. The rotary is a strong geometric
form and this form is reinforced by the buildings
surrounding the west side of I. The Rotary is ll<e
many of the circles in Washington which are a foals
for a neighborhood (7.1.1)

7.2 MAJOROPENSPACES
The major open spaces will contribute substantially
to the parkway image of Holland Precinct. Every
effort should be made to orient buildings and
integrate the buitt edge of Carlyle to these spaces.
7.2.1 ROTARY
The Rotary at the intersection of Holland Lane and
Eisenhower Avenue is the terminus to the long axis
of the Eisenhower “boulevard.• The strong
geometric form of the circle defines the space and
its character. The double row of street tree
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plantings and the building massing. along the
western edge of the Rotary reinforces the circular

form. The design of the rotary shall be formal and
symmetrical about the Eisenhower axil. There
should be a focal element at the center of the rotary
such as a statue.
The plantings should respond to the fonnal nature of
the space. however. plants should be selected to
relate to the streetscape and the existing vegetation
in the park. A strong relationship between the
Rotary and the park is encouraged.
Treatment of the streetscape on the inside edge of
the rotary shall be as designed with the rotary.

Figure 7-4: Rotary Open Space Concept
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 7.3.2 BUILDING ENTRANCES
MAJOR LOBBY ENTRANCE: Major lobby
entrances of buildings facing the Rotary may be
designed by the parcel owner, however, they may
not interrupt the curb zone. No physical connection
to the street with pavement will be pennitted and the
street trees within the curb zone shall be maintained
at the specified spacing.
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Appendices
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Categorical Exclusion for the Eisenhower Avenue Widening 
Alexandria, VA 

 
May 2011 

(REVISED June 2012) 
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DATE:  05/2/2011 
REVISED: 05/3/2012 
REVISED: 08/10/2012 
 
 

CATEGORICAL EXCLUSION 
DOCUMENTATION 

 
Date CE level document approved by FHWA VA Division: June/19/2008   
FHWA Contact:  John Simkins 
Route: 6588 
State Project Number: U000-100-135, C501, PE101, RW201 
From: Holland Lane 
To: Mill Road 
Federal Project Number: STP-5401(743) 
County/City: City of Alexandria 
UPC ID: 77378 
Project in STIP: Yes    
 

Project Description: The project consists of widening Eisenhower Avenue from Mill Road to 
Holland Lane. This project is intended to relieve congestion and improve safety along 
Eisenhower Avenue, Mill Road, and Holland Lane.  The construction of two ramps from the 
Capital Beltway was completed in 2010, significantly increasing the volume of traffic along 
several roadway networks in the area. The Capital Beltway ramps increased traffic volumes at 
the intersection of Eisenhower Avenue and Stovall Street as well as the intersection of 
Eisenhower Avenue and Mill Road.  The increased vehicular volume causes failing levels of 
service at these intersections as well as other intersections along the corridor such as the 
intersection with Holland Lane at the eastern project terminus.  The project will include 
improvements to the Eisenhower Avenue/Mill Road intersection including widening in the 
southwest quadrant along Mill Road, addition of a second left turn lane from Eisenhower 
Avenue to Mill Road, sidewalk improvements along the north side of Eisenhower Avenue, 
improvements to all crosswalks in the intersection, and select mill and overlay.  The 
improvements at the Eisenhower Avenue/Holland Lane intersection include widening of 
Eisenhower Avenue to the south to include two thru lanes westbound, a left turn lane at John 
Carlyle Street, a variable width grassed median generally 9.5 feet in width, two thru lanes 
eastbound, and a right turn lane onto Holland Lane.  The project will consist of four thru lanes in 
total; all other lanes are to be turn lanes.  In addition, the existing roundabout will be removed 
and replaced with a traffic signal at a tee intersection to improve traffic operations and since a 
roundabout widening will not fit within the existing right- of-way.  The sidewalk along the north 
and south sides of Eisenhower Avenue will be improved.  Other miscellaneous improvements 
will be made along the corridor which includes improving curb cut ramps and the addition of a 
mid-block crosswalk in front of the Patent and Trademark Office. 

 
CE Category 23 CFR 771.117:        (d)(1)  
Description of Category: Modernization of a highway by resurfacing, restoration, rehabilitation, 
reconstruction, adding shoulders, or adding auxiliary lanes (e.g. parking, weaving, turning, climbing). 
 
USGS Map    
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Logical Termini and Independent Utility: Yes                 N/A   
(For Non-highway construction only, explain in comments below) 
The project would provide a Gateway Entrance into the City of Alexandria, which includes the widening 
of Eisenhower Avenue plus landscaping, streetscaping, and pedestrian/bicycle friendly amenities. The 
termini are between Mill Road and Holland Lane.  These termini are logical since Eisenhower Avenue is 
wider west of Mill Road.  Eisenhower Avenue exhibits the same number of thru lanes (four total) west of 
Mill Road, but the typical section is wider, due to inclusion of on-street parking west bound.  The African 
American Heritage Park, located on the eastern edge of Holland Lane, prevents any further extension of 
Eisenhower Avenue. Traffic would increase due to redevelopment in the project corridor.  Widening 
Eisenhower Avenue would create increased capacity for traffic independent of any other highway 
improvements. It would also provide greater access to the Eisenhower Avenue Metro Station, thus 
providing expanded use of public transit regionally.  
 
Typical Section:  
 
The typical section of Eisenhower Avenue consists of four, 11-foot thru travel lanes with additional left 
turn lanes. Off-peak parking would be located on both sides of the road. A sidewalk would be located on 
both sides of the road, and a 5’ bike lane is planned for the east bound lanes from Hooffs Run Drive to 
Holland Lane.   The typical section of Eisenhower Avenue also shows a 9.5’ median. The outer lanes 
would have curb and gutter on the outside edges. See Attachment 2 for graphic representations of typical 
sections.  
 
 Structures:   Bridges will not be constructed as part of this project.  A 9’ extension to an existing 7’x4’ box 
culvert under Mill Road is planned. 
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SOCIO-ECONOMIC 

PRESENT IMPACTS 
YES NO YES NO 

Minority/Low Income Populations      
Disproportionate Impacts to Minority/Low Income Populations:  Yes  No  
Existing or Planned Public Recreational Facilities      
Source: City of Alexandria Department of Recreation, Parks, and Cultural Activities, January 31, 2011.  
Personal communication between AECOM Judith Charles and Beth Carton, Park Planner.  
Plan sheet depicting the project area in relation to the African American Heritage Park (Attachment 3) 
Census 2010, City of Alexandria (attachment 25) 
Community Services    
Source: Personal Communication between AECOM Judith Charles, Senior Environmental Planner, with the 
City of Alexandria, Chief of Police Station, Fire Department, and Sheriff’s Office. January 31, 2011. 
 Google Maps 2008 (attachment 4)   
 
Consistent with Local Land Use:  Yes  No  
Source: City of Alexandria 2010 Zoning Map, Personal Communication with Planning Department, January 
2011, Eisenhower East Small Area Plan, June 2006 (attachment 5) 

 
Minority / Low Income Populations 
 
Per the 2010 U.S. Census, this portion of the City of Alexandria does not contain a disproportionately 
greater percentage of minority or low income populations.  There are no impacts to minority and low 
income populations since the project has no relocations and the scope of work does not involve 
substantial impacts to existing infrastructure typically used by lower-income people.  Since there are no 
impacts, no impacts would be disproportionate to minorities or low income populations.   
 
Existing or Planned Recreation Facilities 
 
The African American Heritage Park, owned by the City of Alexandria, is located at 500 Holland Lane on 
the east side of Holland Lane. This area is adjacent to, but outside, the limits of disturbance for the 
proposed project. The current curb line would not move and all improvements under the project plan 
would be made completely within the existing right-of-way. Therefore, there would be no impact on the 
park (see Attachment 3: Plan sheet showing no impact on the African American Heritage Park).  
 
Community Services 
 
Police, Sheriff and Fire Department Services,  
The closest police and sheriff station is located at the Public Safety Center, 2003 Mill Road (see 
Attachment 4 Community Services.) The closest fire station is Fire Station No. 5 located at 1210 Cameron 
Street.  Police and fire communications are consolidated at the Public Safety Center.  No impact is 
anticipated on the police, sheriff, or fire departments’ services as a result of the proposed project. There 
will be no changes to access to community services as a result of this project. 
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Bus Services 
 
No additional bus stops are planned along Eisenhower Avenue as a result of the proposed road 
improvements. Pedestrian access to existing bus stops would be provided during construction.  Bus stops 
would be reconstructed along the north side of the road at the same locations. Bus stops would be moved 
along the south side of the road due to the roadway widening. There would be no significant impact on 
bus service to the local community as a result of the proposed road widening.  The Alexandria Public 
School System reports 6 buses with approximately 32 stops that would have temporary impacts due to 
construction of the project; however, no long term impacts are anticipated. 
 
Educational Centers 
 
The Learning Tree International, a for profit educational center located at 1925 Ballenger Avenue #200 in 
Alexandria, helps serve the training needs of technology and management professionals in the 
Washington, D.C. and Northern Virginia area. Short-term construction activities for the proposed road 
improvements would not have a significant impact on public access to the educational center as there are 
alternate routes available (see Attachment 4).  
 
Local Land Use 
 
Per the Eisenhower East Small Area Plan (June 2006) and the City of Alexandria 2012 Zoning Map this 
section of Eisenhower Avenue is located within Coordinated Development Districts (CDDs) #1, #2, and 
#11. Publicly owned lands within these CDDs are zoned UT for utilities and transportation. There would 
be no conflict with the current land use or zoning (see Attachment 5: Section of Zoning Map: City of 
Alexandria, 2012). 
 

SECTION 4(f) and SECTION 6(f)  YES NO 

Use of 4(f) Property: 
Acres:       
Individually Eligible Historic Property: 
Contributing Element to Historic District: 
Source: National Register of Historic Resources Inventory (Accessed October 2010); Office 
of Historic Alexandria Website (Accessed October 2010); Email correspondence between 
AECOM and the Department of Recreation, Parks, and Cultural Activities, City of 
Alexandria, VA. January2011 Email correspondence between A. Morton Thomas and 
Associates and the VA Dept. of Historic Resources April 6, 2012 (attachment 18) 
Public Recreation Area: 
Public Park: 
Public Wildlife/Waterfowl Refuge: 
Planned Public Park, Recreation Area, Wildlife or Waterfowl Refuge: 
Source: Email correspondence between AECOM and the Department of Recreation, Parks, 
and Cultural Activities, City of Alexandria, VA. (January) 
Constructive Use: 
Section 4(f) Evaluation Attached: 
Conversion of 6(f) Property: 
Acres:       
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Comments  
 
Per VDHR concurrence of no effect, no Individually Eligible Historic Properties or Contributing Elements 
to a Historic District were found within the Area of Potential Effects (APE). (See Attachment 6: Historic 
Resource Map). Consultation with the Virginia Department of Historic Resources has determined that 
“No Historic Properties will be affected by the undertaking”.   (See Cultural Resources below)  There are 
no right of way or easement acquisitions from publically owned parks, wildlife refuges, or public areas 
open to the public in addition to not creating significant impacts to historic properties. 
 
The African American Heritage Park would not be impacted by the proposed project. Please see the 
discussion about the park in the above section on Community Services.  

CULTURAL RESOURCES COMPLETE N/A 
Source: 2009. Geomorphological Assessment of the Eisenhower Avenue Widening Project in 
Alexandria, Virginia (February) 2011. Email correspondence between AECOM and the Preservation 
Archaeologist, City of Alexandria, VA (March). Email correspondence between AMT and the VA Dept. 
of Historic Resources (April 6, 2012) attachment 18 
"No Effect" Pursuant to 1999 DHR Agreement 
Phase I Architecture Conducted 
Phase II Architecture Conducted 
Phase I Archaeology Conducted 
Phase II Archaeology Conducted 

Effect on Historic Properties: The City of Alexandria and the Virginia Dept. of Historic Resources 
determined there would be no impact on archaeological resources 
DHR Concurrence on Effect: Yes   Concurrence Date: April 6, 2012 
MOA Attached:   Yes             N/A   

Comments 
 

In July 2008, there was a site plan comment to the city that prompted a geomorphological study.  It stated 
the following: 

"It is likely that there is deep fill from Holland Lane through the 2200 block of Eisenhower Avenue along 
the development right-of-way.  In this eastern section of the project area, there is low potential that the 
road construction will penetrate the fill layers and cause disturbance to buried soil deposits that could 
contain significant archaeological sites.  There is little information available about previous disturbances, 
grading, or filling in the western section of the project area from the 2300 block of Eisenhower to Stoval 
Street.  This area has potential to yield archaeological resources that could provide insight into both 
Native American and early historical settlement.  Prior to the submission of the 60% plan; a 
pedologist/geomorphologist should monitor the placement of a series of soil borings at approximate 100-
foot intervals (maximum of 12) within the construction right-of-way from the 2300 block of Eisenhower 
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Avenue to Stovall Street.  The results of the borings will be analyzed to determine the presence or absence 
(and depth, if present) of any buried soil layers with potential to contain archaeological resources.   

(This is not your typical soil boring analysis performed for load-bearing and engineering purposes.  It 
needs to be done by a professional who can interpret the findings to ascertain landscapes of the past and 
to determine the possibility for the recovery of buried cultural resources.)  The information from the soil 
boring analysis will then be used by City archaeologists in the review of the 60% plans to determine if 
there is potential for the road construction to be deep enough to cause disturbance to buried soil deposits 
that could contain significant archaeological sites.  Contact Alexandria Archaeology to obtain a scope of 
work for the pedological/geormorphological investigation."  

As a result of this site plan comment, a geomorphological study was conducted by Daniel Wagner in 2009 
(Geomorphological Assessment of the Eisenhower Avenue Widening Project in Alexandria, Virginia) [see 
attachment 7].  The study indicates that there is at least six feet of fill over the floodplain deposits along 
Eisenhower Avenue from Telegraph Road to Stovall Street.  Wagner concluded that the floodplain in this 
location was far too poorly drained and unstable to support human occupation.  Overlays of the current 
topography on a 1929 USGS map indicate that the area from Stovall Street to Holland Lane contains even 
deeper fill layers over floodplain deposits.  It is likely that this area would be equally unsuitable for 
human occupation.  Thus, even if construction activities were to penetrate the natural soil levels below 
the fills, this project can be deemed to have no effect on archaeological properties. The estimated depth of 
construction is in the five to six foot range for drainage inlets and approximately two feet for excavation.

 
NATURAL RESOURCES 

PRESENT IMPACTS 
YES NO YES NO 

Surface Water (Name:  Tributary to Hoofs Run)   12 Linear ft. 
Source: USGS topographic map of Alexandria and 30% plans (see Attachment), Field reconnaissance. 
Attachment 1 
Federal Threatened or Endangered Species: 
Terrestrial:  None 
Aquatic:  None 
Plants:  None 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

Source: Correspondence with VA Dept. of Game and Inland Fisheries, July, 2008, Department of 
Conservation and Recreation, August, 2008, Attachments 9 and 10 
100 Year Floodplain:   
If "Yes" then identify the regulatory floodway zone:      

    

Source: FEMA map of Alexandria, VA FM5155190005D, Attachment 11 
Wetlands:  There are no wetlands within the project area.  
 

  0.0 Acres 
NoneType 

Source: US Fish and Wildlife Service Wetland Mapper data, accessed June 27, 2008 (see Attachment 12). 
Field reconnaissance, Attachment 13.  
Permits Required: Per the VA DEQ, this project qualifies for VWP General 
Permit WP3 and a Regional Programmatic General Permit (12-SPGP-01) 

  

Compensatory Mitigation Required:   

Source: Email correspondence and site visit with DEQ, Margaret Quigley, Aug. 1, 2012 
attachment 23 
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Surface Water 
 
Approximately 12 feet of Old Cameron Run would be impacted by construction and would be converted 
to a culvert to accommodate the extra lane on Mill Road [see attachment 8]. The Old Cameron Run 
Channel drains to Hooffs Run, which drains to Cameron Run. The culvert would carry the tributary to 
Hoofs Run, which would be impacted by this stream modification. The proposed project was reviewed 
by the Department of Game and Inland Fisheries (DGIF).  According to DGIF records, Cameron Run is an 
Anadromous Fish Use Area.  

To reduce potential effects to migrant fish during spawning season by allowing necessary flow in 
Cameron Run from construction of the box culvert extension, DGIF recommends all in-stream work 
follow a time-of-year restriction from February 15 through June 30 of any given year. In-stream activities 
should be conducted during low or no-flow conditions, using non-erodible cofferdams to isolate the 
construction area, blocking no more than 50 percent of the stream flow at any given time, stockpiling 
excavated material in a manner that prevents reentry into the stream, restoring original streambed and 
streambank contours, and revegetating barren areas with native vegetation. Floodplain culverts shall be 
installed to carry bankfull discharges at a minimum. Strict adherence to erosion and sediment controls is 
also recommended. Adhering to these conditions would cause construction impacts on anadromous fish 
in Cameron Run that are less than significant.  No construction work is proposed within Cameron Run.  
The proposed culvert extension is to be constructed within Mill Creek.  Adhering to DGIF 
recommendations will prevent sediment from entering Cameron Run, via Mill Creek.  Mill Creek is a 
tributary to Cameron Run.  No mitigation as a result of the culvert extension is required or committed. 
 
 
Federal Threatened or Endangered Species 
 
Correspondence with the Virginia Department of Game and inland Fisheries (VDGF) indicates that the 
bald eagle (Haliaeetus leucocephalus), a federal species of concern/state threatened may occur in the project 
area during breeding season. This species may occur in the project area if appropriate habitat exists; bald 
eagles build their nests in tall trees along rivers, lakes, the sea coast, coastal marshes, reservoirs and large 
lakes.  There are no lakes, sea coast, coastal marshes, reservoirs, or large lakes near the project area.  It is 
unlikely that the proposed project would cause significant adverse impacts on federal threatened or 
endangered species.  
 
Correspondence with the Virginia Department of Conservation and Recreation (DCR) indicates that the 
proposed action will not affect any documented state-listed plants or insects. There are no State Natural 
Area Preserves under DCR’s jurisdiction in the project vicinity.  
 
A USFWS project review has indicated that there are no threatened or endangered species or suitable 
habitat within the project area. 
 

 
AGRICULTURAL/OPEN SPACE 

Present IMPACTS 
YES NO YES NO 

Open Space Easements            
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Comments 
 
There would be no impacts on open space easements or agricultural/forestal districts as a result of the 
proposed project. 

FARMLAND YES NO 
NRCS Form CPA-106 Attached: 
Rating:       

 
 

          
 

Alternatives Analysis Required:   
If Form CPA-106 is not attached check all that are applicable: 

Land already in Urban use:   

Entire project in area not zoned agriculture:   

NRCS did not respond within 45 days:   

Source: Search indicates no prime farmland within a 1-mile radius of the project area. City 
of Alexandria GIS, September 7, 2012, attachment 26, telephone and email correspondence 
with Larry Wilkinson, District Conservationist with the USDA – NRCS Leesburg, August 6, 
2012  attachment 20 
 
Comments 
 
There would be no impacts on prime farmland as a result of the proposed project. 

Comments 
 

Virginia Department of Conservation and Recreation (DCR) indicated that the potential exists for some 
VDOT projects to further the establishment of invasive species.  All seeds used will be tested in 
accordance with the Virginia Seed Law to ensure there are no prohibited Noxious Weed-Seeds in the seed 
mixes.    

Mitigation for disturbance within the RPA shall be provided.  Invasive species found within the RPA 
between Mill Road and Mill Run Road and in the area along the north side of the stream channel will be 

Source: No easement currently held by Virginia Outdoors Foundation (VOF) will be affected by this 
project, VDOT  April 24, 2008    Based on a City of Alexandria  GIS Planning and Development Viewer of 
the project vicinity, there are no existing VOF open space easements within a 1-mile radius of the project 
area. City of Alexandria GIS, September 7, 2012, attachment 26,  Telephone and email correspondence with 
Larry Wilkinson, District Conservationist with the USDA – NRCS Leesburg, VA,  August 6, 2012 
,Attachment 20 
Agricultural/Forestal Districts            
Source:  A search of City of the Alexandria GIS Planning and Development Viewer of the project vicinity 
determined that no Agricultural or Forestal Districts within a 1-mile radius of the project area. City of 
Alexandria GIS, September 7, 2012, attachment 26 ,Telephone and email correspondence with Larry 
Wilkinson, District Conservationist with the USDA – NRCS Leesburg, VA,  August 6, 2012  ,Attachment 20 

 
INVASIVE SPECIES 

Present 
YES NO UNKNOW

N 
Invasive Species in the project area:             
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removed and replaced with native species as compensation for RPA impacts.  Work performed would 
need to adhere to the Erosion and Sediment Control Law (§10.1-560 et seq. of the Code of Virginia) and 
the Stormwater Management Act (§10.1-603.1 et seq. of the 6 Code of Virginia). The project would be 
compliant with these regulations and there would be no significant adverse impact from invasive species. 

AIR QUALITY See comments below. YES NO 

Air Analysis Required: 
If "No", indicate which exemption it falls under: 

Exempt Project – According to 40 CFR 93.126 (table 2 exempt project), 
the project is identified as being exempt from air quality analysis.  Since 
the project is exempt from an air quality analysis, it can be concluded 
that the project will not significantly impact air quality nor will it cause 
or contribute to an exceedance of the National Ambient Air Quality 
Standard for carbon monoxide. 
LOS Criteria – All of the intersections/interchanges in the project area or 
directly affected by the project are forecasted to operate at a level of 
service (LOS) of "C" or better in the design year.  According to 40 CFR 
93.123, only a qualitative analysis must be conducted for this project, 
therefore, it can be reasonably concluded  that this project will not 
significantly impact air quality nor will it cause or contribute  to an 
exceedance of the National Ambient Air Quality Standard for carbon 
monoxide. 
Traffic Volume – The project does not include or directly affect any 
roadway whose design year daily traffic volume would exceed the 
traffic thresholds outlined in the Memorandum of Understanding 
(MOU) between VDOT and FHWA for streamlining the project-level air 
quality analysis process.  Modeling using "worst" case parameters has 
been conducted for these thresholds and it has been determined that 
projects below these thresholds, such as this one, would not significantly 
impact air quality nor will it cause or contribute to an exceedance of the 
National Ambient Air Quality Standards for carbon monoxide. 

  

Air Analysis Attached:   
Source: HMMH, Eisenhower Avenue Widening Project Air Quality Analysis Technical 
Report, August 3, 2012, attachment 14 
 
Maintenance or Non-Attainment Area:   
In Long Range Plan & TIP:   
Source: Alexandria, Virginia, Eisenhower East Small Area Plan, April 2003; National Capital 
Region Transportation Planning Board, July 15, 2009. 

 
Comments  
The proposed road widening would not cause or contribute to any new localized CO violations or 
increase the frequency or severity of any existing CO violations. The temporary air quality impacts from 
construction are not expected to be significant. Construction activities are to be performed in accordance 
with VDOT’s current “Road and Bridge Specifications.” The specifications are approved as conforming to 
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the State Implementation Plan and require compliance with all applicable local, state, and federal 
regulations.

NOISE YES NO 

Type I Project:    
Source:  Email correspondence with VDOT Noise abatement April 27, 2012  [see attachment 15] 
Noise Analysis Attached:   
Barriers Under Consideration:   
Source: Virginia Department of Transportation, Highway Traffic Noise Impact Analysis Guidance 
Manual, July 13, 2011 Rev. September 16, 2011,  
Correspondence with VDOT, April 27, 2012, Attachment 15 

Comments:         
The project has been determined to be a Type III as scoped; therefore a noise analysis is not required. 

RIGHT OF WAY AND RELOCATIONS YES NO 

Residential Relocations: 
If “Yes”, number:        

  

Source: Communications w/ City Project Manager on relocations   
Commercial Relocations: 
If “Yes”, number:       

  

Source: Communications w/ City Project Manager on relocations   
Non-profit Relocations: 
If “Yes”, number:       

  

Source: Communications w/ City Project Manager on relocations   
Right of Way required: 
If “Yes”, acreage amount: 1.8 acres all proffered to the City by the 
developers.  The three properties proffering the land are: Simpson 
Development Properties Co. (TM  073.03-01-06), 2111 Eisenhower Ave. 
LP(TM  073.03-01-01) and Carlyle Development Corp. (TM 079.01-01-14) 
The right of way will be donated. 

  

Source: 1.8 acres - Construction documents City of Alexandria Real Estate Assessor’s Office, 
attachment 16 

Comments 
There would be no residential, commercial, or non-profit relocations required as part of the proposed 
road improvements.  

 PRESENT IMPACTS 
YES NO YES NO 

Septic Systems or Public Water Supplies:       
Source: Virginia Department of Health, letter dated July 25, 2008 ,attachment 17 
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Hazardous Materials:  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

   
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Source: Thomas L. Brown Associates, P.C. Geotechnical Report, Widening of Eisenhower Avenue, 
Alexandria, Virginia. June, 2008 and September 2008. 
General Services Administration. Draft Environmental Impact Statement for the U.S. Patent & Trademark 
Office Consolidation. May, 1998.   
Alexandria, Virginia. A Final Report of Alexandria City Landfill South Payne Street. August, 1983. 

Comments 
There are no anticipated impacts to septic systems or public water supplies from construction of 
Eisenhower Avenue.  There is also minimal risk of off-site contamination or exposing contaminated soils 
due to the limited amount and shallow depth of land disturbance.   
 
Hazardous Materials are present for this project as described in the Geotechnical Report by Thomas L. 
Brown Associates, P.C. and as summarized below. 
Fill soil was encountered in all borings collected by Thomas L. Brown Associates and extended to the 
termini of borings 3 and 9. The highest level of groundwater was observed at boring B-3 with water 
encountered at 3.5 feet. Perched or trapped water conditions are anticipated.  Seasonal and/or long-term 
fluctuations of the site’s groundwater levels should also be anticipated.  BTEX can be found at numerous 
sites including areas for fuel operations, refineries, gasoline stations, and gasification sites. Benzene is 
highly mobile in soil and groundwater. It is recommended that some kind of arrangement either 
involving edge drains or free draining materials be installed along and beneath the pavement to provide 
for the expedient removal of all waters that may otherwise become entrapped beneath the pavement. The 
bottom of the excavation shall be sloped to drain surface runoff to sump pumps from where water would 
be pumped out to approved locations. Groundwater shall be maintained at a depth of at least 3 feet 
below the lowest point of excavation during construction. The anticipated depth of excavation is two feet 
with the exception of drainage inlets, which would range in depth to five to six feet. 
 
According to the Geotechnical Reports prepared by Thomas L. Brown Associates, P.C., soil samples S-2 
(2.5 to 4 feet), S-4 (7.5 to 9 feet), S-5 (10 to 11.5 feet), and S-6 (13.5 to 15.0 feet) from boring B-3 and sample 
S-4 (8.5 to 10 feet) from boring B-9 had PID readings (i.e., above 190 ppb).  Elevated levels of benzene, 
ethylbenzene, toluene, and xylene (BTEX) were observed in samples S-2 and S-5 from boring B-3.   The 
benzene levels were highest in S-2 with a concentration of 155,000 µg/kg. Boring B-3 is located on Parcel 
073.04-03-14.  Boring B-9 is located on Parcel 073.03-02-24.  

According to the 1983 Alexandria City Landfill Report on the South Payne Street Landfill, the exact 
boundaries of the landfill are not known. The landfill covered a large area in southeastern Alexandria, 
north of I-495 and Cameron Run, between U.S. Route 1 and Telegraph Road, and south of Eisenhower 
Avenue. The site observation and assessment, conducted on March 14, 1983, revealed no on-site 
environmental contamination.   
 
According to the 1998 Draft Environmental Impact Statement for the U.S. Patent and Trademark Office, 
elevated levels of subsurface methane were discovered in the southern section of the Carlyle 
Development Project (three parcels abutting Eisenhower Avenue in the study area) and were associated 
with sections of the landfill (roughly corresponding to parcel 073.03-02-25). The majority of buildings in 
the area were constructed with methane degassing systems.  According to the above mentioned EIS, 
various environmental and geotechnical studies were performed for the Carlyle Development Project 
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prior to 1998.  A portion of parcel 073.03-02-25 was identified as having contaminated materials however 
the nature of the contamination is unknown and the site remediation has already occurred. Several areas 
of the Carlyle site also contained surface and subsurface soils that indicated levels of lead, which would 
be deemed hazardous if transported. There would be no significant hazardous waste impact from the 
proposed project.  Block 25 is fully built out.  The proposed road widening would hold the existing curb 
and no soil would be removed. 
 

 
 
 
Comments 
 
The projects presented below impact above mentioned resources in a similar manner as the proposed 
widening of the Eisenhower Avenue project. 

Residential Development 
Project Address Type 

Alexan Carlyle/Carlyle 
Center 

310 Hooffs Run Dr. 
Mid-rise 
Apartments 

Carlyle Block O 601 Holland Ln. 
High–rise & 
Mid –rise apts. 

Hoffman 11 & 12 2010 Eisenhower Av. 
High–rise & 
Mid –rise apts. 

Hoffman 24 & 25A 2000 Eisenhower Av. 
High–rise & 
Mid –rise apts. 

American Trucking 2100 Mill Rd. 
High–rise & 
Mid –rise apts. 

 
 
 
 
Commercial Development 

Project Address Office/Retail 
Sq. Ft. 

Eisenhower Center III 2320 Mill Rd.  98,499 
Patent & Trade Center 
Non-Federal Use Blk J 

2050 Ballenger Av. 
 68,356 

 

CUMULATIVE AND INDIRECT IMPACTS Present 
YES NO N/A 

Present or reasonably foreseeable future projects (highway and non-
highway) in the area; 
 

            

Impact same resources as the proposed highway project (i.e. cumulative 
impacts):  

            

Indirect (Secondary) impacts:      
Source: City of Alexandria, Eisenhower East Small Area Plan; Development Activity in Alexandria, Second 
Quarter 2008.        
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Patent & Trade Center 
Non-Federal Use Blk K 

1900 Ballenger Av. 
 61,642 

 
Carlyle Block P 2000 Eisenhower Av. 770,000 
Hoffman 2 & 3 200 Stoval , 2410 Mill Rd. 497,000 
Hoffman 8 2301 Eisenhower Av. 492,904 
Hoffman 9A & 9B 2400 Eisenhower Av. 830,000 
Hoffman 24 & 24A 2000 Eisenhower Av. 180,000 
ATA Office 2250 Mill Rd. 585,000 
Block O 601 Holland Ln.     5,946 

The projects listed above surround the project area.  Along with the Eisenhower Avenue Widening, they 
represent a substantial amount of infrastructure, residential, and commercial development within an 
existing urban setting.   
 
The Eisenhower Avenue Widening and the residential/commercial development would have indirect and 
cumulative growth inducing effects. The use of Eisenhower Metro would increase. These changes would 
result in incremental changes in traffic and noise impacts. However, these incremental changes would not 
result in significant impacts on traffic and noise. There would be no significant socio-economic or cultural 
resources indirect or cumulative impacts. Since the area is already urban, there would be no significant 
indirect or cumulative impacts on natural resources.    
 
The proposed project would conform to the assumptions in the conformity analyses for the Constrained 
Long-Range Transportation Plan and the Transportation Improvement Plan, which are the long-range 
planning documents that include roadway projects throughout the region. There would be no indirect or 
cumulative impacts on air quality. 

PUBLIC INVOLVEMENT YES NO 
 Substantial Controversy on Environmental Grounds:            
Source: City of Alexandria Project Manager, March 15, 2011 
Public Hearing: 
If “Yes”, type of hearing: Willingness 

           

Other Public Involvement Activities:  The CE will be made available for 
public review and comment.   
If “Yes”, type of Involvement:       

           

 
 
COORDINATION 
The following agencies were contacted during development of this study:       
United States Department of Agriculture – Natural Resources Conservation Service 
United States Department of the Interior – U.S. Fish and Wildlife Service 
United States Army Corps of Engineers 
Virginia Department of Transportation 
Virginia Department of Game and Inland Fisheries 
Virginia Department of Conservation and Recreation (Natural Heritage Program) 
Virginia Department of Health 
Virginia Department of Historic Resources  
Virginia Department of Environmental Quality 
City of Alexandria 
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City of Alexandria Fire Department 
City of Alexandria Police Department 
City of Alexandria Sheriff Office 
City of Alexandria Parks Department 
 
 
This project meets the criteria for a Categorical Exclusion pursuant to 40 CFR 1508.4 and 23 CFR 771.117 
and will not result in significant impacts to the human or natural environment.   
 

A Comparative Evaluation of the Safety Performance  
of Roundabouts and Traditional Intersection Controls 

 
 

Shashi S. Nambisan and Venu Parimi 
 
 

Abstract: One consideration influencing the deployment of roundabouts is that they help 
improve the safety characteristics of an intersection. This is partly because of factors such 
as the elimination of conflict points, and the reduction in the speeds of vehicles that 
traverse the intersection. This paper summarizes the results of a safety analysis of the 
roundabouts located in the Las Vegas metropolitan area in the USA. The Las Vegas 
metropolitan area has had several new roundabouts installed over the last decade or so. 
The evaluation consists of a comparison of traffic crashes in the proximity of 
roundabouts with those at comparable conventional stop controlled and signalized 
intersections. Traffic volumes were used to normalize the number of crashes. Five years 
of crash data were used for the study and the comparison of the intersection controls is 
done with respect to the time of the crash, contributing factors, type of crash, roadway 
conditions etc. Statistical tests were used to evaluate the significance of these results. The 
results indicate that intersections that had minor and medium levels of traffic volumes 
roundabouts were generally safer than the intersections that were stop controlled and 
signalized. However, high volume intersections with signalized traffic controls appeared 
to be safer than the corresponding candidate roundabouts. But, the results for the high 
volume intersections were statistically not significant.  
 

INTRODUCTION 

Traffic circles have been a part of United States (US) transportation system since the 
early 1900s. However, these traffic circles faded away from the transportation scenario 
because of the high accident and congestion rates caused due to the priority given to 
vehicles entering the intersection.  It was not until the adoption of the ‘modern 
roundabout’ in the United Kingdom during the 1950s that a new meaning was given to 
the circular intersection design. These modern roundabouts reflect a number of 
improvements over the traffic circles such as entering vehicles yielding to circulating 
traffic, addition of a splitter island, no crosswalks in circulating path etc. Since 1990, the 
US has witnessed an increased use of roundabouts, in part due to their potential 
advantages in terms of safety and capacity over stop-controlled intersections. The general 
thought about roundabouts is that they increase the safety characteristics of an 
intersection by a reduction of conflict points and an overall lowering of the speeds of 
circulating and through vehicles.  
 
The objective of this paper is to present the results of a safety analysis of roundabouts in 
comparison with conventional stop controlled and signalized intersections. These 
roundabouts and intersections are located in the Las Vegas metropolitan area in the state 
of Nevada, USA. Crash data for a 5 year period are used for the study and the comparison 
of the intersection controls is done with respect to the time of the crash, contributing 
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factors, type of crash, roadway conditions etc. Some statistical tests are also preformed to 
evaluate the significance of the results.  

INTERSECTION SAFETY 

Crashes occur at intersections because motor vehicles are in conflict with one another 
when crossing or turning in traffic. According to the US Federal Highway Administration 
(FHWA) Intersection Safety Brief (2003), intersection safety is a national priority for 
numerous highway-safety organizations because of the relatively high percent of crashes 
at intersection locations. In the year 2000, more than 2.8 million intersection-related 
crashes occurred in the US, representing 44 percent of all reported crashes. About 8,500 
fatalities (23 percent of total fatalities) and almost one million crashes with injuries 
occurred at or near an intersection. The cost to society for intersection-related crashes is 
approximately $40 billion a year. The data shown in Table 1 support the FHWA notion of 
ranking intersection safety on the top of their priority list. 
 

Table 1: Key Highway and Traffic Safety Statistics in the US for the Year 2000 
 
Indicator of Interest Number Percent Total 
Total Fatality Crashes 37,409  
Total Intersection Related Fatality Crashes 8,474 22.6 
Total Injury Crashes 2,070,000  
Total Intersection Related Injury Crashes 995,000 48.1 
Total Property Damage Only (PDO) Crashes 4,286,000  
Total Intersection Related PDO Crashes 1,804,000 42.1 
All Crashes 6,394,000  
Total Intersection Related Crashes 2,807,000 43.9 
Total Fatalities 41,821  
Total Intersection Related Injured persons 1,596,128  

Improving the engineering of intersections is a first step toward reducing crashes because 
vehicle conflicts combined with characteristics of street design often results in crashes 
with roadside objects, pedestrians, and other vehicles (Janssen, 2003). 

MODERN ROUNDABOUTS 

The modern roundabout is a type of circular intersection that has been successfully 
implemented in Europe and Australia over the past few decades. Despite the tens of 
thousands of roundabouts in operation around the world, there are only a few hundred in 
the United States. The lack of acceptance may generally be attributed to the negative 
experience with traffic circles or rotaries built in the first half of the twentieth century. 
Severe safety and operational problems caused traffic circles to fall out of favor by the 
1950s. However, substantial progress has been achieved in the subsequent design of 
circular intersections, and a modern roundabout should not be confused with the traffic 
circles of the past. 
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The modern roundabout is defined by the following principles that distinguish it from a 
traffic circle: 

1. Modern roundabouts follow the "yield-at-entry" rule in which approaching vehicles 
must wait for a gap in the circulating flow before entering the circle. Many traffic 
circles in the US require circulating vehicles to grant the right of way to entering 
vehicles. Some traffic circles also use stop signs or signals to control vehicle entry. 

2. Modern roundabouts involve low speeds for entering and circulating traffic, as 
governed by small diameters and deflected entrances. In contrast, traffic circles 
emphasize high-speed merging and weaving, made possible by larger diameters and 
tangential entrances. 

 
According to the FHWA publication, Roundabouts: An Information Guide (2000), 
roundabouts may improve the safety of intersections by eliminating or altering conflict 
types, by reducing speed differentials at intersections, and by forcing drivers to decrease 
speeds as they proceed into and through the intersection. The reasons for the increased 
safety are: 

1. Roundabouts have fewer conflict points in comparison to conventional intersections. 
The potential for hazardous conflicts, such as right angle and left turn head-on crashes 
is eliminated with roundabout use. Single-lane approach roundabouts produce greater 
safety benefits than multilane approaches because of fewer potential conflicts 
between road users, and because pedestrian crossing distances are short. A four-leg 
single-lane roundabout has 75% fewer vehicle conflicts points, compared to a 
traditional stop controlled intersection. 

2. Low absolute speeds associated with roundabouts allow drivers more time to react to 
potential conflicts. 

3. Since most road users travel at similar speeds through roundabouts, i.e., have low 
relative speeds, crash severity can be reduced compared to some traditionally 
controlled intersections. 

4. The entering driver, after looking out for pedestrians, only has to look to the left for 
an acceptable gap to enter into the traffic flow. Weaving only occurs in multiple-lane 
roundabouts, where it is simplified by the low speeds. 

5. Reduced delays at roundabouts compared to signalized intersections decrease the 
level of frustration and aggressiveness of drivers, making them safer drivers.  In 
addition, slower speeds make drivers more congenial and aware of their environment. 
The driver notices other road users more readily, especially the more vulnerable 
users. 

6.  Pedestrians need to cross only one direction of traffic at a time at each approach as 
they traverse roundabouts, as compared with unsignalized intersections. The conflict 
locations between vehicles and pedestrians are generally not affected by the presence 
of a roundabout, although conflicting vehicles come from a more defined path at 
roundabouts (and thus pedestrians have fewer places to check for conflicting 
vehicles). 
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PREVIOUS SAFETY STUDIES ON ROUNDABOUTS 

Jacquemart (1998) compiled various safety studies that were undertaken on roundabouts. 
The findings are summarized below: 

The Netherlands  
In 1992, a before-and-after study was conducted in the Netherlands of 181 roundabouts 
that were previously stop controlled or signalized intersections. They found that the 
number of accidents in a year dropped by 51% on an average and the injury accidents 
decreased by an average forty four percent. 

Australia  
A before-and-after study of 73 roundabouts in Australia conducted in the year 1981 
showed a reduction of 74 percent in the casualty (i.e., fatality) accident rate and a 32 
percent reduction in property damage accidents. 

Germany  
In 1996, 34 modern roundabouts in Germany were studied. This study found that the 
number of fatalities and severe injuries decreased from 18 to 2. The number of accidents 
with heavy property damage decreased from 24 to 3.   

France 
France studied about 83 roundabouts in the year 1986, and concluded that the 
transformation of regular intersections into roundabouts yielded significant safety 
benefits. While the fatalities reduced by 88 percent, the injuries fell by approximately 78 
percent. Another study of 522 roundabouts in the year 1988 found that 90 percent of them 
had no injury accidents at all. 

Switzerland  
In Switzerland, two roundabouts built in 1977 and 1980 were studied for 4-8 years after 
they were converted as roundabouts from the conventional intersections. The findings of 
the study were that there were reductions of 75 percent in total accidents and 90 percent 
in the number of injuries. 

Other Studies 
Studies in other countries have also indicated similar safety findings.  A study by Frith 
and Harte (1986), of the Ministry of Transport in New Zealand concluded that 
roundabouts appear generally to offer greater safety benefits than signals.  
 
In summary, most of the studies show that roundabouts improve safety. However there 
are a few studies that have shown problems with the usage of roundabout, quoting that 
this type of intersection control increases the number of crashes. 
 



  271

STUDY AREA 
The Las Vegas metropolitan area is a relatively new urban area. Urban style development 
in Las Vegas began during the first half of the twentieth century. At that time this desert 
community had ample land for sprawl. A majority of the population and economic 
growth in this area has occurred over the last 20 years. The low-density template used to 
develop the desert city provided a traditional street grid pattern.  
 
Figure 1 depicts the study area also known as the “Las Vegas metropolitan area.” It 
includes the cities of Las Vegas, Henderson, and North Las Vegas along with parts of 
unincorporated Clark County (such as Lone Mountain, Spring Valley, Enterprise, 
Paradise, Whitney, Winchester), which is a substantial portion of land under the 
administrative jurisdiction of Clark County. The study area was estimated to have 1.55 
million residents and an average thirty five million visitors per year (Las Vegas 
Convention and Visitors Authority, 2002), creating a tourism industry and economic base 
for support businesses that lures an average of 5,000 new residents to the area each 
month.  The current population of the area is approximately 1.7 million.  
 

 
Figure 1 – Cities and Townships in the Las Vegas Metropolitan Area 

The explosive growth in the Las Vegas metropolitan area has posed challenges to the 
government officials and engineers who manage and operate the road network.  One 
challenge is providing adequate road capacity to address the increase in the demand for 
travel resulting form the population and economic growth in the region. This is necessary 
to keep travel delays within acceptable levels. However, the capacity enhancements are 
not keeping pace with the increase in demand of road use. This results in problems such 
as traffic congestion, travel delays, intersection gridlock, and high rates of crashes.  
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Many factors affect a roadway’s ability to handle traffic efficiently. The operations at 
intersections along the roadway are critical to move traffic safely and efficiently. The 
most commonly used types of intersections in the Las Vegas metropolitan area are the 
stop controlled and signalized intersections. 
 
The first modern roundabout in the United States was built in the year 1991 in the 
community of Summerlin in the Las Vegas metropolitan area. Several others have since 
been constructed in this area and their key characteristics are summarized in Table 2 
(Janssen, 2003). 
 

Table 2: Roundabouts in the Las Vegas Metropolitan Area 
 

Intersection Constructed Geometry 
City of Las Vegas 
Town Center Drive / Village Center Circle 1991 4-leg / 2-lane 
Hills Center Drive / Village Center Circle  1992 4-leg / 1-lane 
Hills Drive / Lonspur Drive 1992 3-leg / 1-lane 
Town Center Drive / Hualapai Way 1995 4-leg / 3-lane 
Town Center Drive / Banbury Cross 1995 4-leg / 3-lane 
Crystal Water Way / Lake South Drive 1995 4-leg / 1-lane 
Carriage Hill / Park Vista / Vista Run 2001 3-leg / 1-lane 
Vista Center / Vista Run / Park Vista 2003 3-leg / 1-lane 
City of Henderson 
Grand Hills / Rio Secco 1999 3-leg / 2-lane 
Kelso Dunes / Julia 2002 3-leg / 1-lane 
Kelso Dunes / Marks 2002 4-leg / 1-lane 
City of North Las Vegas 
Carey / Hamilton 2001 4-leg / 2-lane 
Carey / Revere 2001 4-leg / 2-lane 
Carey / Belmont 2001 4-leg / 2-lane 
Unincorporated Clark County 
Blue Willow / Desert Marigold / Desert Primrose 1999 4-leg / 1-lane 
Navajo Willow / Desert Marigold / Havenwood 1999 3-leg / 1-lane 
Spotted Leaf / Golden Willow / Havenwood 2000 4-leg / 1-lane 
Pavilion Center / Desert Primrose / Spotted Leaf 2000 3-leg / 1-lane 
Flamingo / Granite Ridge 2002 3-leg / 1-lane 

METHODOLOGY 

The objective of this research study is to perform a safety analysis of roundabouts in the 
study area by comparing them with intersections in the study are that have traditional 
traffic controls. Intersection related crashes are studied for this reason. Crashes occurring 
within a 300-feet buffer zone of a study intersection are identified as intersection-related 
crashes. The research methodology involves the following steps. 
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A. Safety Analyses 
A safety analysis of roundabouts and the traditional intersections is based on the 
following statistics related to intersection-related crashes. 
 
Crashes per Year 
This value is found out by dividing the total number of crashes occurring at each location 
(# Crashes) by the number of years of data (N). In this analysis N = 5. 

Crashes Yr
Crashes

N
/

#
=




  

Crashes per Million Vehicles 
The Crashes per Year is not the only or the best good of the safety performance of an 
intersection, because it does not account for the total number of vehicles using the 
intersection. The value of Crashes per Million Vehicles (Crashes / MV) accounts for the 
vehicle exposure at an intersection in terms of the Average Daily Traffic (ADT) at the 
particular location. Crashes / MV is the number of crashes per million vehicles using the 
intersection and it is computed by using the following equation,  
 









×
×

=
365

000,000,1//
ADT

YrCrashesMVCrashes  

 
 

Injury Crashes per Year 
Injury Crashes per Year are similar to that of Crashes per Year except that this metric 
takes into account only the injury crashes. Injury Crashes per Year are found out by using 
the following equation, 

InjuryCrashes Yr
InjuryCrashes

N
/

#
=




  

 
Injury Crashes per Million Vehicles 
This is similar to Crashes per Million vehicles. It is computed as the number of crashes 
involving injuries per million vehicles entering a particular intersection. 









×
×

=
365

000,000,1//
ADT

YrhesInjuryCrasMVhesInjuryCras  

 

B. Selection of Roundabouts for the Study 
Six modern roundabouts that suit the description of a “modern roundabout” from the 
FHWA Roundabouts - An Information Guide are selected for analysis purposes. All 
roundabouts are selected from within the jurisdiction of the City of Las Vegas.  These are 
the first six listed in Table 2, and they have been in use at least since 1995. 
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C. Obtain Average Daily Traffic Counts for the Selected Roundabouts 
The City of Las Vegas Traffic Engineering Department used tube-counting machines to 
conduct the ADT counts. Twenty-four hour tube counts were obtained from computer 
programs designed to process information from these counters (Janssen, 2003).  

D. Classification of Roundabouts 
Depending upon the ADT levels, the six roundabouts were classified into three 
categories. If the ADT value at an intersection is less than 10,000, it is classified as a 
minor intersection. Intersections with ADT ranges from 10,000 to 20,000 are grouped as 
medium intersections. Locations with ADT in excess of 20,000 are classified as major 
intersections. Based on these criteria, three of the six selected roundabouts are major 
intersections, one is a medium intersection, and the other two are minor intersections.  

E. Identification of Comparable Stop Controlled / Signalized Intersections 
Comparable traditional traffic controlled intersections were selected using the location of 
the intersection and the average daily traffic (ADT) as the matching criteria. After 
matching for location and ADT, the intersections were crosschecked for similar 
geometrics to the selected roundabouts (i.e. a three-leg roundabout would be compared to 
a three-leg stop controlled intersection and a four-leg roundabout to a four-legged stop 
controlled / signalized intersection).  

Eight intersections with traditional traffic controls were identified. Three of the eight 
intersections are minor intersections, two of which are two-way stop controlled 
intersections and the other is a one-way stop controlled intersection. Two all-way stop 
controlled intersections were selected in the medium intersections group and three 
signalized intersections were chosen in the major intersections classification.    

F. Obtain Crash Data for Each Intersection  
The number and characteristics of intersection-related crashes at all the study 
intersections were obtained from the Nevada Department of Transportation (NDOT) for 
the years from 1997 to 2001. The Safety Engineering Division at NDOT, in cooperation 
with Nevada Department of Motor Vehicles and Public Safety, and various state and 
local law enforcement agencies maintains and updates the crash database. The crash 
reports prepared by the law enforcement officers at the scene of a crash are used as the 
basis for preparing the data. Each crash is recorded as an entry into a crash database 
covering various details about the crash including the time and date of the crash, 
geometric conditions of the roadway etc. 

G. Comparison of Findings 
For each of the five years, details related to intersection-related crashes at the selected 
locations were recorded. The crash records are then classified based on their traffic 
control. In an effort to investigate whether bad light, wet roads etc. influenced the safety 
characteristics of roundabouts, the results were compared according to the following 
criteria: 
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1. Severity of Crashes: Fatal crash involves loss of life in the crash, whereas if any road 
user sustains an injury, it is termed as an injury crash, and if the crash involves 
property damage only it is termed to be PDO crash. 

2. Light Conditions: Daylight, dark and dusk are the different light conditions used 
document the prevailing light at the time of a crash. 

3. Roadway Environment: The three different roadway environments are wet, dry and 
muddy conditions. 

4. Types of Crashes: Various types of crashes include head-on collision, rear-end 
collision, left-turn collision, sideswipe collision, angle collision, and ran-off-road. 

5. Contributing Factors of Crashes: The various contributing factors for a crash include 
improper turns, improper lane changes, going too fast, and failure to yield. 

FINDINGS 
The six roundabouts and eight conventional intersections that were identified for this 
analysis are listed in Table 3 along with their ADT counts. Key statistics from safety 
analyses of these intersections are also reported in Table 3.  
 

Table 3: Crash Statistics for the Selected Intersections from 1997 to 2001 
 

Name Control ADT 
Crashes 
/ Year 

Injury 
Crashes 
/ Year 

Crashes 
/ MV 

Injury 
Crashes / 

MV 
MINOR INTERSECTIONS 
Hills Dr / Longspur Roundabout 2,668 0.2 0.0 0.21 0.00 
Crystal Water Wy / Lake South Dr Roundabout 5,718 1.4 0.2 0.67 0.10 

Harmony Ave / Michael Wy One-way Stop 2,357 0.4 0.0 0.46 0.00 

Alpine Pl / Brush St Two-way Stop 5,202 1.6 1.0 0.84 0.53 

Edmond St / O’Bannon St Two-way Stop 5,750 3.6 0.8 1.72 0.38 

MEDIUM INTERSECTIONS 
Hills Center Dr / Village Center Cir Roundabout 12,021 2.2 0.6 0.50 0.14 

Marion Dr / Washington Ave All-way Stop 11,019 3.2 1.2 0.80 0.30 

Oakey Blvd / Tenaya St All-way Stop 14,701 2.6 1 0.48 0.19 

MAJOR INTERSECTIONS 
Town Center Dr / Village Center Cir Roundabout 21,480 12.0 0.6 1.53 0.08 

Town Center Dr / Banbury Cross St Roundabout 24,563 12.6 2.0 1.41 0.22 

Town Center Dr / Hualapai Wy Roundabout 26,660 25.2 3.0 2.59 0.31 

Tenaya St / Vegas Dr Signalized 21,901 4.6 1.2 0.58 0.15 

Arville St / Pennwood Signalized 22,151 8.4 2.4 1.04 0.30 

Arville St / Oakey Blvd Signalized 28,913 7.0 2.8 0.66 0.27 

 
It can be seen from Table 3 that the number of crashes, Crashes / MV and Injury Crashes 
/ MV for roundabouts are lesser than that of intersections with traditional traffic control 
in the minor and medium level intersections. However, the roundabouts that fall into the 
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major intersections category have more crashes than the signalized intersections. Even 
though the total number of crashes was more for the roundabouts, the number of injury 
crashes was in the same range for both roundabouts and intersections with traditional 
controls. A detailed description of the findings is presented next. 

Minor Intersections 
The minor intersections which are controlled by roundabouts had crash rates / MV 
between 0.21 and 0.67 (an average of 0.44) while the traditional intersections controlled 
by stop signs had crash rates / MV ranging between 0.46 and 1.72 (an average of 1.07). 
The roundabouts had injury crashes / MV ranging from 0 to 0.1 (an average of 0.05) 
while the stop controlled intersections in comparison had injury crash rates / MV between 
0 and 0.53 (an average of 0.3). 
 
The aforementioned statistics indicate that the roundabouts studied have an advantage in 
safety over the stop-controlled locations in the minor intersections category. These 
roundabouts had 58.8% fewer crashes / MV and 83.3% fewer injury crashes / MV than 
the companion stop controlled intersections.  

Medium Intersections 
There was only one medium roundabout available for the paper which had a crashes / 
MV value of 0.5 and an injury crashes/ MV value of 0.14 for the five year period. In 
comparison the stop-controlled intersections had crash rates / MV varying from 0.48 to 
0.8 (an average of 0.64) and injury crashes between 0.19 and 0.30 crashes / MV (an 
average of 0.24). 
 
The statistics in the preceding paragraph also reveal that the safety of the roundabout 
investigated is better than the companion stop controlled intersections at the medium 
sized intersections. The roundabouts had 21.9% fewer crashes / MV and 41.7% fewer 
injury crashes / MV than the corresponding stop controlled intersections.   

Major Intersections 
The three roundabouts in this category experienced large number of crashes in the last 
two years of the five-year period. These roundabouts had an average annual crash 
frequency of 16.67 as compared to 6.67 for the companion signalized intersections. The 
crash rates / MV varied from 1.41 to 2.59 crashes / MV (an average of 1.84) at the 
roundabouts and from 0.58 to 1.04 crashes / MV (an average of 0.76) at the signalized 
intersections. 
 
Even though there were a larger number of crashes at the roundabouts, not many of them 
are injury crashes. Actually the values of Injury Crashes / MV are comparable for the 
signals and roundabouts. The injury crash rates for roundabouts ranged between 0.08 and 
0.31 injury crashes / MV (an average of 0.2) and between 0.15 and 0.30 injury crashes/ 
MV (an average of 0.24) for the signalized intersections. This statistic reveals that even 
though the roundabouts evaluated have had a higher number of crashes than their 
companion signalized intersections, they are a little safer in terms of crash severity. 
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A higher number of crashes at the roundabouts creates an impression that the signalized 
intersections are safer compared to roundabouts at the candidate major intersections. This 
contradicts the findings from Europe that the roundabouts are safer than the signals even 
when the daily traffic entering the roundabouts is high. Some of the possible reasons for 
this high crashes / year number are listed next. 
 
A simple design modification could possibly change the findings significantly. The Town 
Center Drive / Village Center Circle roundabout had three lanes of traffic just like the 
other two major roundabouts on Town Center Drive but a small change in design (i.e. 
forcing the outer lane for right turning movements exclusively and allowing the traffic to 
circulate in the inner two lanes) had reduced the conflict points and thereby the crash rate 
significantly (Janssen, 2003). The other two roundabouts are also undergoing re-design 
based on this finding.  Another reason may be poor markings and signage at the 
roundabouts. As most of the drivers in the United States are not very familiar with the 
roundabout control, they likely are confused without proper signage and markings. 

Comparison of Results 
Severity of Crashes: A comparison of the severity of crashes occurring at the subject 
roundabouts and stop controlled / signalized intersections is shown in Table 4. The injury 
crashes at the conventional intersections are significantly higher than at the roundabouts. 
This suggests that the roundabouts are safer than the regular intersections in terms of 
crash severity.  
 

Table 4: Comparison of Crash Severity at Roundabouts and Intersections with 
Traditional Traffic Control 

 
Crash Severity Roundabouts Traditional Intersections 

Fatal 0.00 % 0.00 % 
Injury 11.94 % 33.12 % 
Property Damage Only 88.06 % 66.88 % 

 
Light Conditions: Figure 2 provides a comparison of crashes at the subject roundabouts 
and traditional intersections with respect to the prevailing lighting conditions. More 
crashes occur during dark conditions at stop-controlled / signalized intersections when 
compared to the roundabouts. 
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Figure 2: Crashes and Light Conditions at Roundabouts and Conventional 

Intersections 
 
Roadway Environment: The roundabouts had 8.21% of the crashes during wet road 
conditions versus the 11.46% at conventional intersections. This comparison is shown in 
Figure 3. 
 

 
Figure 3: Comparison of Crashes at Roundabouts and Conventional Intersections 

With Respect to Roadway Environment Conditions 
 
Type of Crashes: Table 5 shows a comparison of the crash types occurring at the subject 
roundabouts versus the subject stop / signal controlled intersections. The severe injury 
crashes at the stop/ signal controlled intersections can be attributed to the higher 
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percentage of angle and rear end crashes at these intersections. Most of the crashes at the 
roundabouts (nearly 60%) are found to be minor sideswipe collisions. Nearly eighteen 
percent of the crashes at roundabouts included vehicles running off the roadway. 
 

Table 5: Types of Crashes at Roundabouts and Stop Controlled / Signalized 
Intersections 

 
Crash Type Roundabouts Traditional Intersections 

Angle Collision 8.21 % 36.31 % 
Rear End Collision 8.51 % 24.84 % 
Left Turn Collision 1.12 % 9.55 % 
Side Swipe Collision 60.07 % 8.28 % 
Hit Parked Vehicle on Roadway 0.75 % 4.46 % 
Ran-off Road 18.28 % 7.64 % 
Other 2.99 % 8.92 % 

 
Contributing Factors of Crashes: Nearly 48% of the crashes at the subject stop 
controlled / signalized intersections are caused because of a driver’s failure to yield to 
traffic. Most of the crashes occurring at the subject roundabouts are caused due to 
improper lane changes, inattentive driving and making improper turns. These factors can 
be attributed to the confusion in the minds of the drivers, caused by the lack of awareness 
of or familiarity with the modern roundabouts. Those and other contributing factors 
towards crashes and their prominence at the roundabouts and the stop / signal controlled 
intersections are summarized in Table 6. 

Table 6: Contributing Factors of Crashes at Roundabouts and at Intersections with 
Traditional Traffic Control 

 
Causal Factor Roundabouts Traditional Intersections 

Improper Lane Change 14.93 % 1.27 % 
Improper Turn 29.48 % 4.66 % 
Failure to Yield 10.82 % 47.77 % 
Inattentive Driving 18.66 % 10.83 % 
Speed too Fast for Conditions 8.96 % 8.28 % 
Failure to Reduce Speed 2.99 % 12.10 % 
Other 14.18 % 15.29 % 

STATISTICAL ANALYSIS 

The results summarized in Table 3 show that the roundabouts studied are safer than the 
corresponding stop / signalized controlled intersections studies in the minor and medium 
level intersection category. It also shows that there is a higher crash rate at the 
roundabouts studied than at signalized intersections studied in the major intersection 
category. In order to validate these findings a statistical significance test is performed.  
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The t-statistic test 
The t-statistic test is widely used to estimate the difference between two means of 
populations with unequal variances. A certain confidence interval is also associated with 
the test that would compare the two means. The confidence interval for the difference 
between two means specifies a range of values within which the difference between the 
means of the two populations may lie. The confidence interval for the difference between 
two means contains all the values of µ1 - µ2 (the difference between the two population 
means) that would not be rejected in the two-sided hypothesis test of the following:  
 

Null Hypothesis,  H0: µ1 - µ2 = 0  
Alternate Hypothesis, H1: µ1 - µ2 ≠ 0 

If the confidence interval includes 0 we can say that there is no significant difference 
between the means of the two populations, at a given level of confidence. The width of 
the confidence interval provides an indication of how uncertain we are about the 
difference in the means. Alternatively, the null hypothesis for the analysis would be as 
follows: H0: The crash rate at roundabouts (µR ) is equal to that of conventional 
intersections (µC ). If xR and sR

2 , and xC and sC
2  are the means and variances of the crashes 

at roundabouts and conventional intersections of sample size nC and nR  respectively, 
from approximate normal distribution with unknown variances, an approximate 
( )1 100%− ×α confidence interval for µ µC R−  is defined as follows: 
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degrees of freedom, leaving an area of α 2  to the right. 

The analysis is performed first to compare the crash rates at different levels of 
classification of intersections i.e., minor, medium and major intersections. Many a times, 
the test resulted in a very wide interval indicating that more data are needed in order to 
deduce definitive findings. Thus, more roundabouts and stop-controlled intersections 
need to be studied to validate the roundabout advantage over the stop-controlled 
intersections. Moreover, the crashes occurring at different locations vary according to the 
site-specific characteristics and because very few intersections are considered, the 
resulting values of sample variances ( sC  and sR ) are very large. Hence, the injury crashes 
occurring at the intersections are considered, as they are comparable and the variances 
resulting are small in number. The means of injury crashes for intersections and 
roundabouts are compared and the results follow. 
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Table 7: Statistical Significance Results for Injury Crashes 
 

Null        
Hypothesis 

Intersection 
Classification 

Statistically 
Significant? 

Level of 
Confidence 

Ho: R < C Minor Yes 80% 
Ho: R < C Major No - 
Ho: R < C Minor and Medium Yes  95% 
Ho: R < C Minor, Medium and Major No  - 

Note: R – Population Mean of Injury Crashes at Roundabouts 
        C – Population Mean of Injury Crashes at Intersections with Traditional Traffic Control 

 
The results in Table 7 provide statistical support that the roundabouts evaluated are safer 
than the stop/ signal controlled intersections studied at the minor and medium level 
intersections. The statistical analysis is not performed individually for the medium level 
intersections, because only one roundabout is considered for the study. 

CONCLUSIONS 

Because of the negative experience with traffic circles or rotaries built in the earlier half 
of the twentieth century, the usage of roundabouts is still very limited in the United 
States. However, progress has been made in the design of circular intersections and 
various safety studies from different countries has proven that the roundabout control is 
superior to the stop / signal control at intersections. Recent trends show that roundabouts 
are slowly gaining support in this country. 
 
The findings of the study reported herein indicate that roundabout control is safer than 
stop / signal control at the minor and medium level intersections evaluated. Even though 
the findings for the major roundabout intersections are not similar, it is believed that 
improved road design and public awareness would increase intersection safety at such 
roundabouts. These results need to be validated when more data become available or by 
other safety studies with similar scope. Until then, traffic engineers can make use of the 
findings as guidance while deciding on a type of traffic control at intersections. 
 
A limitation of this paper is choosing the ‘comparable’ intersections randomly, based on 
the ADT counts. A more organized procedure needs to be developed to support the 
decision of choosing these ‘comparable’ intersections with traditional traffic control. 
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