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44cc.. HHyyddrraauulliiccss  IIssssuueess  

A preliminary assessment of drainage issues was performed to determine site 
needs and potential SWM requirements that may result. As expected, all 
conceptual plans for the sports facility result in greater roadway and parking 
surface area compared to the existing condition. 

As shown in Figure 13, the topography of the site varies greatly in elevation 
from east to west.  Drainage for the existing site is split, with about half of the 
area draining towards the north, and about half draining towards the south.  
Runoff is collected in swales on each side, draining towards storm drains, 
which drain into Cameron Run, several hundred feet away from the site.   

Existing impervious area related to the site is approximately 1.46 ac.  
Proposed impervious area would range between 2.60 acres and 5.47 acres for 
the various schemes, an increase of between 1.14 acres and 4.01 acres.  This 
analysis considers the track and stadium field to be designed in such a way 
that it is pervious.  The 10-yr design storm is the basis for SWM design and 
results in a runoff increase between 6 to 30 cubic feet per second. 

Due to the proximity of Cameron Run to the project site, the storm drainage 
system currently outfalls directly into the main tributary.  The proposed 
outfall system also outfalls directly into Cameron Run. Therefore, the flow 
increase may be considered insignificant when compared to the watershed of 
Cameron Run.  According to Virginia Code [§4VAC50-30-40 Minimum 
Standards, 19 b. (1)], an outfall is considered to be adequate when the 
contributing area to the outfall (point of analysis) is one hundred times 
greater than the contributing area of the project in question.  The drainage 
area for Cameron Run is almost 34 square miles (21,500 acres) at this 
location, considerably larger than the area of this project. 

However, the increase in impervious area associated with the proposed 
schemes will require treatment for water quality.  This may be accomplished 
through underground water quality structures such as the Vortechnics or 
Stormceptor systems.  These are proprietary products that remove sediment 
and hydrocarbons from stormwater run-off and collect it into filters contained 
within the structures.  These structures are typically used in urban areas where 
available space for an open pond facility is not readily available, such as is the 
case with the Hensley Site.  A six-month maintenance schedule will be 
required to ensure debris is removed from the filters within the structures. 

Other best management practices could be utilized such as “green roofs” and 
“rain gardens.”  Constructing green roofs for the locker room and concession 
buildings provide excellent opportunities for this type of application.  A green 
roof is a vegetative system that consists of a surface of grass or other 
vegetation (ice plants, sedum, etc.) on several drainage layers, constructed on 
the flat roof of a building structure.  Rain gardens are low areas on the 
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grounds of the site that are planted with assorted vegetation.  The low spots 
capture runoff and permit it to percolate into the soil, while the vegetation 
helps in removing pollutants from the water. 

Assuming that the outfalls from the site to Cameron Run are adequate, no 
water quantity management (detention) will need to be provided.  If outfalls 
are inadequate, storm runoff from the site will need to be reduced to the level 
of existing runoff by use of stormwater detention, or the outfall to Cameron 
Run may be improved to meet adequacy requirements.  A detailed 
topographic survey will be required before a determination is possible.  If 
necessary, the proposed parking lot may be graded in such a way to allow for 
the required detention.  However, certain storm events may result in ponding 
water within the parking lot for various durations after the rainfall event if the 
lot provides detention. 

It is anticipated that runoff from the proposed driveways and parking lot will 
be collected in a series of curb and yard inlets and conveyed to existing 
outfalls via a closed storm sewer system.  Runoff from the proposed stadium 
complex will be collected into an underdrain system connected to the closed 
storm sewer system, while the track and field can be pervious.   

As discussed in the geotechnical section of this report, a proposed grading 
plan may be designed in such a way as to balance the required cut and fill 
required for the new stadium complex.  Basically, this would entail substantial 
cuts at the western portion of the site for use as fill at the eastern portion of 
the site in order to expand the current footprint of the center tier.  In 
addition, the existing ditch between I-495 and Hensley Park will need to be 
regraded to accommodate the entrance roadway, as shown in the proposed 
schemes.  Close coordination will be required with the Virginia Department 
of Transportation.  This regrading will require work within VDOT R/W and 
will primarily consist of modifying the existing ditch/swale adjacent to the 
interchange ramp. No impacts to the ramp or clear zones are anticipated at 
this time.  
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44dd.. TTrraannssppoorrttaattiioonn  IIssssuueess  

A preliminary assessment of traffic circulation / impacts and parking demand 
was performed to determine site needs and potential improvements to 
existing transportation facilities / operations. Although the topographical 
constraints of the site limit the options for the number and location of access 
points, the general proximity of the site to multiple regional transportation 
facilities provides a significant advantage from the outset. Hensley Park is 
accessible to bus routes, pedestrian trails, Metro (via bus routes) and the 
Capital Beltway. 

On the opposite side of Eisenhower Avenue, Cameron Run Trail, a multi-use 
pedestrian/bicycle trailway, connects with the Washington and Old Dominion 
(W&OD) Trail to the west of Interstate 395 and with Eisenhower Metro 
Station to the east.  The closest metro station is Van Dorn Street, located 1.3 
miles west of the site.  Both Metro stations are accessible by DASH bus.  
Existing bus stops are located about 0.2 to 0.3 miles on either side of the 
facility. Depending on the actual modal split of projected trips coming to the 
site, an additional stop may be appropriate during larger events, especially 
during the evenings and weekends. 

As previously mentioned, the main entrance for all the alternatives will be a 
two-lane / two-way roadway intersecting Eisenhower Avenue in the vicinity of 
the existing east-most access drive. A secondary access point, located 
approximately 100 – 125 feet east of the main drive, will serve as a right-out 
only exit for Schemes B - D. The intersection created by the main access point 
was assumed to be unsignalized, based on a preliminary analysis of the site-
generated traffic impacts. Due to the nature of the land-use type, peak traffic 
conditions are likely to be concentrated within a relatively short time frame on 
Friday nights (approximately five Friday night high school football games per 
year) or on the weekend (during changeover of soccer games, ball games, and 
track meets, etc.); the traffic demands could be accommodated by traffic 
police during high peak events.  A more detailed discussion of the traffic 
demand projections is presented below. 

Within the site, an internal access road will skirt the footprint of the track / 
multi-use field on the east, south, and west sides (except Scheme B, where the 
access road is to the north of the track / multi-use field). This roadway will be 
designed to accommodate bus traffic and will include a turn-around and 
athlete drop-off on the west side of the track, in front of the proposed locker 
room facility. The roadway will connect the west parking lot with east lot and 
the bus turn-around.  

Parking demands for the site during large-scale events will greatly outweigh 
the number of surface-level parking spaces that can be provided within the 
remaining usable space, regardless of which program elements are 
incorporated. This is not unusual for sports facilities which host events such as 
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Friday night football which causes peak demand.  Projected parking needs for 
high-peak scenarios (five Friday night football games per year) were based on 
the conservative assumption that the 4,000-seat stadium would be filled to 
capacity for certain events, such as a high school football game or major track 
/ soccer event. In addition, athletes and facility service staff were assumed to 
add another 150 people. A vehicle occupancy rate of 2.5 persons per private 
vehicle was assumed (based on research of several other similar sites) and to 
be conservative, modal split for transit was assumed to be negligible. Based on 
these assumptions, the total parking demand during these high peak times 
would be approximately 1,660 vehicles.  

The approximate number of spaces available on-site ranges from 103 to 472, 
assuming attendance is at full capacity. However, additional parking off-site 
may be available at the neighboring parcels to the east, on the north side of 
Eisenhower Avenue. Just on the other side of Cameron Run, the Vola 
Lawson Animal Shelter has 46 spaces available. The Cameron Run Park lot 
has approximately 345 spaces. The combined total for nearby offsite parking is 
391 spaces. These lots could be connected to the site via shuttle service (for 
those unable to walk) and an improved wide sidewalk along Eisenhower 
Avenue. The remaining parking needs for the five Friday nights per year, 
ranging from 797 to 1,166 spaces, would have to be addressed with any 
combination of the following options: 

� On-street parking along Eisenhower Avenue (both directions) in the 
outer lanes, within the vicinity of the site; 

� Off-site parking at nearby office building lots and garages, east of the 
site, arriving on-site via shuttle service (would require a shared-
parking memorandum of understanding with property owners for use 
during non-business hours only); 

� Off-site parking at the nearby Van Dorn Street Metro, during evening 
hours.  

If limited parking supply results in higher vehicle occupancy rates (3.0 or 
greater), the projected demand would decrease by 300 spaces or more, and 
the shortfall to be addressed by these other means would be 497 to 866 spaces. 

During off-peak periods (when the stadium is assumed NOT to be filled to 
capacity), a trip-rate of 50 vehicle trips per acre was assumed, based on similar 
studies referenced. Using 12 acres of land on the site, the total vehicle trips 
generated would be 600. This trip rate would be much more consistent with 
weekend sporting events held on the ball fields and/or soccer field than the 
scenario discussed above on Friday nights. Peak hour trips would be divided 
evenly between ingress and egress traffic, with vehicles leaving at the end of 
one game while others arrive for the next game. Under these assumptions, 300 
arrivals and 300 departures would be expected. Based on the location of the 
site with respect to the centroid of the City of Alexandria, roughly 2/3 of the 
trips were estimated to originate from the east, with the remaining 1/3 coming 
from the west.  
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Considering the impact of on-site parking constraints, the maximum number 
of vehicles that could enter would be from 103 to 472, assuming that those 
vehicles would remain on-site for the duration of the peak hour. In the same 
way, an assumption of a 100% turnover in parking during the peak hour 
would yield 103-472 vehicles exiting. The remaining 128-497 vehicles arriving 
and vehicles departing would be assumed to use the off-site parking available 
at the Animal Shelter or Cameron Run Park and / or on-street parking along 
Eisenhower Avenue. Using the origin and destination assumptions associated 
with Scheme A, the site-generated trips estimated at the entrance to Hensley 
Park would be 64 eastbound rights, 129 westbound lefts, 64 northbound lefts, 
and 129 northbound rights. This traffic was compared against the background 
traffic on Eisenhower Avenue to determine how the traffic operations would 
be impacted. 

Traffic volume data was collected for eastbound and westbound Eisenhower 
Avenue, by lane and by speed profile. Peggy Malone & Associates collected 
24-Hour Count Data beginning Thursday, September 23, 2004 through 
Wednesday, September 29, 2004. The results of the counts are shown in Table 
3 below.   

Table 3. Existing Peak Hour Traffic 

 

 

 

EISENHOWER AVENUE
WESTBOUND DIRECTION

Weekday Friday Saturday
AM Volume 236 -- --

Peak Period 8:30 -- --
PM Volume 845 812 --

Peak Period 5:00 5:00 --

Event Peak Volume -- 324 340
Peak Period -- 7:00 12:00

EISENHOWER AVENUE
EASTBOUND DIRECTION

Weekday Friday Saturday
AM Volume 1198 -- --

Peak Period 7:45 -- --
PM Volume 607 1320 --

Peak Period 5:00 5:00 --

Event Peak Volume -- 671 346
Peak Period -- 7:00 12:30
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For the purposes of this analysis, a 10-year time horizon was assumed, with 
2% average annual growth rate for background trips. The existing trips were 
then converted to 2014 projections, in order to get an assessment of how 
traffic operations will perform several years after the complex is open. The 
projected background traffic is shown below in Table 5. 

Table 4. Projected Peak Hour Traffic 

Using the projected background traffic data, in conjunction with the site-
generated traffic volumes projected at the entrance (constrained by parking 
supply), a traffic model was created in SYNCRHO 6. A capacity analysis for 
the entrance was performed to validate the assumption that site peak-hour 
volumes could be accommodated by the existing traffic control (assumed 
unsignalized, with police direction as needed) and by the existing geometry on 
Eisenhower Avenue (2 through lanes in each direction – no turn bays). 
Several scenarios were examined (for the various schemes and for the various 
time periods when activities would occur.) 
In all cases, the Level of Service for the eastbound and westbound directions 
remains at LOS A, while the entrance would be at LOS B. This conclusion is 

EISENHOWER AVENUE
WESTBOUND DIRECTION

Weekday Friday Saturday
AM Volume 287 -- --

Peak Period 8:30 -- --
PM Volume 1030 990 --

Peak Period 5:00 5:00 --

Event Peak Volume -- 395 414
Peak Period -- 7:00 12:00

EISENHOWER AVENUE
EASTBOUND DIRECTION

Weekday Friday Saturday
AM Volume 1461 -- --

Peak Period 7:45 -- --
PM Volume 740 1609 --

Peak Period 5:00 5:00 --

Event Peak Volume -- 818 422
Peak Period -- 7:00 12:30
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not impacted by the selection of any particular Scheme; for any of the 
scenarios examined as part of this study, the difference in Level of Service is 
relatively negligible. A comprehensive traffic impact analysis should be 
performed for the selected site upon the City Council’s approval. 
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55.. PPrroojjeecctt  CCoosstt  EEssttiimmaattee  

For the purposes of this study, a preliminary magnitude-of-project-cost 
estimate was developed, based on the provision of all program elements, with 
a separate cost element for the roller rink / multi-use facility; Scheme A was 
used as the basis for cost development. The Preliminary Project Cost Estimate 
to design and construct Scheme A without a roller rink ranges between 
$15,630,102 and 16,745,675 (depending on the contingency allowance).  This 
estimate assumes: 

� Topographic survey, utility designation, and further geotechnical 
investigation 

� Architectural / Engineering Design services 

� Construction engineering services 

� 7% inflation per year and time horizon of 2 years 

� Two contingency scenarios - one at 10% and one at 20% 

� Complete construction of sports facility, stadium seating, locker room 
building, concession building, lighting, and roadway civil elements 

� If only the multi-use field (without the track), buildings, and civil 
elements were funded initially, the costs would be approximately $9.6 
million. 

A detail breakdown of each element is provided on the following pages.  
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