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INTRODUCTION 
 

The end of Kentucky Avenue in Norfolk, VA, is part of the Broad Creek Watershed. 
Visiting the site showed some of the challenges it faces with respect to landscape, stormwater 
management, and public space. Kentucky Avenue ends in a paved cul de sac at the end of the 
road followed by water from a tributary of the Elizabeth River. The site has a narrow buffer 
zone between the water to the paved area, and fails to infiltrate water before it gets to the river. 
The pavement of the cul de sac is unnecessary since it is underused and only increases 
stormwater runoff. The water is collected in a large pipe that discharged untreated runoff into 
the river. The adjacent highway is buffered by a massive wall, but the soundscape is still pretty 
loud. The site currently has no access to the water because the vegetation that surrounds the 
water is filled with invasive species. Low impact development technologies described below 
attempt to solve these site challenges. 
 

TECHNOLOGIES 
Porous Pavers 

Porous pavers serve as our solution for the addition of parking 
spaces that do not add to the total impervious land area of the site. 
These pavers offer an aesthetically pleasing parking surface that is 
effective in cleaning and infiltrating stormwater. We selected a system 
of permeable pavers instead of a permeable asphalt surface because 
the pavers are more successful at the site’s elevation which is close to 
the water table level. Pavers require regular maintenance, 
but it is as minimal as cutting the grass or blowing leaves, 
and the site already requires regular lawn mowing.  
Benefits 
1.     Reduces storm water runoff 
2.     Reduces heat island effect 
3.     Aesthetically pleasing 
4.     Flexible (for future developments) 
 
Trees 

The plan to increase the area covered by tree canopy 
on the site has the goal of increasing absorption and 
evapotranspiration of rainwater that falls on the site. Trees 
assist in this process by catching and slowing rainwater. 
Additionally, their roots absorb nutrients in the stormwater that 
would otherwise pollute waterways. Trees also provide a 
shaded area that keeps both people and parked cars cool.  
 
Riparian Buffer 
 A riparian buffer is necessary on this site 
to protect the waterway from polluted runoff. 
Although there is an existing buffer, it is as little 
as ten feet wide in places. An effective buffer 
needs to be much wider than this in order to 
sufficiently bioremediate runoff. Additionally, the 
existing plants are being choked by invasive 
plant species such as ivy. Our interventions will 
involve the removal of invasive plant species 



and the planting of new native trees and shrubs to repair the buffer. Our plant palette includes a 
variety of native, water-loving trees and coastal grasses that will improve the buffer. 
Benefits: 

1. Protect and enhance the stability of the streambank 
2. Help with flood control 
3. Remove sediment from runoff and slow water down before it goes into the river 
4. Moderate the river temperature and provide a shaded area 

 
WHERE TO APPLY 

 
Plant Buffer 
 
Riparian Area: 

In the riparian area, the planting condition is under chaos and unmanaged development. 
Although the river erosion is not serious and washout is unlikely, a plant buffer is necessary. A 
riparian buffer is a strip of vegetation established next to waterways in managed landscapes 
that is designed to capture stormwater runoff, nutrients and sediment. 
 
Application: 

The purpose or goal of the riparian buffer planting will have a direct relationship with the 
design and vegetation selected for the planting.Three to four rows of trees and one to two rows 
of shrubs are recommended for this zone. Because the establishment and maintenance of a 
buffer is more convenient when it is arranged in rows. 

The plant species here should be fast growers. And they should be low-maintenance 
and native species.Native plants often require less water and fertilizer, thus adding fewer 
chemicals to the landscape and maintaining water quality in nearby rivers and streams. Fewer 
inputs means time and money saved for the maintenance. 

Plant Pallette： 



 
 
Roadside Area: 

The elevated highway with the barrier wall produce noise to the proposal park. The 
vegetation buffer can provide the natural buffer to reduce the noise intervention and create an 
aesthetic “green” wall. 
 
Benefits of the sound buffer: 
1.  Exclude highway noises. 
2.  The tree canopy provide the shaded area for the new parking space. 
3.  Create a tree-row avenue and pleasant entrance of community park. 
 
Application: 

To successfully stop road noise, multiple rows of trees should be planted. According to 
experts, one row is a tall, dense evergreen tree, followed by a row of smaller evergreen shrubs 
and plants. Tree height is another factor to consider when choosing a noise barrier. Every 
additional three meters of height reduces the noise level by 1.5 decibels. 

Therefore, two to three rows of trees and two to three rows of shrubs are recommended 
for this zone.The species selection should be evergreen tree and shrubs.Evergreen shrubs 
make the best plants for noise because they provide year-round noise reduction. Broadleaf 
evergreens are more effective than narrow-leaf plants and conifers. Choose trees and shrubs 
with dense branches that reach all the way to the ground. Plants, such as hollies and junipers, 
that have thick branches at ground level provide excellent noise reduction. 

 
Plant Palette: 

 
Boardwalk: 
The plan for the pontoon bridge is clear and simple - as a means of visiting, savoring and 
studying the beauty and diversity of coastal flora and fauna found in the grove. Having a 



boardwalk in the riverfront grove areas will help protect the sensitive habitat. It will also provide 
a way for the neighborhood residences to get access to the water. The length of boardwalk 
would be 148 feet and there is a floating platform as a kayak launch at the end of the trail. The 
boardwalk plans also include three resting points where benches would allow users to stop and 
appreciate the space. 
  
Application: 
In order to protect sensitive plants, this new section of road passes through a forest, adding a 
soft curve with resting benches and mystery to the trajectory of the boardwalk. A 3-inch 
diameter galvanized steel bar supports each board section, ensuring that the actual area of the 
structure that contacts the ground is very small. The flexibility of the deck frame allows for easy 
adjustment of deck decks as deck decks move. 
  
Construction: 

The boardwalk uses pressure-
treated wood as the decking material and 
structural parts to fit a tight budget and 
improve waterproofing. The foundation 
posts are galvanized steel posts, which go 
through the wet peat and at least 3 feet 
into the more solid ground below. The 
foundation involves 3 and 1/2 inch 
outside-diameter galvanized-steel posts 
which go through the wet peat and at least 
3 feet into the more solid ground below.  Each pair of posts is tied together with a galvanized-
steel beam and U-bolts; the joists rest upon those beams.   

In the evaluation of boardwalk lifespan, if the boardwalk is temporary (7-12 years) and 
there is only light loading on the walkway, then wood may be the best solution. Life cycle 
assessments should consider annual maintenance costs for staining, trim panel replacement, 
fastener reattachment, cleaning and/or structural replacement. Sunlight and ultraviolet radiation 
are the key factors causing the decay rate of the wood walkway. 
  
Cost: 
The Boardwalk construction cost includes the foundation, supporting wood, decking material, 
and benches as resting spots. 
 
Porous Pavement 
The existing site condition is a paved cul de sac 
that is not really being used. It is causing rapid 
stormwater runoff, which ends up in the nearby 
stream. Our design offers new amenities that will 
bring people in to the site, which means we need 
to have some parking. We propose to remove the 
existing pavement and implement porous 
pavement for the parking spaces. 
 
Application 
This method can be applied into the site right on 
the location where the existing concrete will be removed. The removal of the existing paved 
area opens up the space for the porous pavement parking lot. Since the rest of the site will be 



given to riparian buffers, as mentioned above, the porous pavement is a great method to ensure 
stormwater runoff will not affect the buffer zones. 
  
Installation 
Permeable pavers must be installed by a certified contractor, but can be maintained by anyone 
to vacuum, sweep, or replace the aggregate. The installation process first requires the removal 
of topsoil to a foot in depth. A 6-inch layer of crushed gravel and a ½ inch layer of sand over 
that. Insert grasscrete forms on the sand and gravel base, allowing the necessary gaps between 
them (depending on grasscrete type). 
  
Cost 
The cost for the porous pavement includes the material, installation and cost.  
 
 

COSTS 
Plant Prices (unit-price): 
American cranberry: $40   Elderberry: $20  Winterberry Holly: $50   
Eastern Cottonwood $59.95  River Birch:$59.95    Flowering Dogwood: $39.95   
American Holly: $39.95  Boxwood: $35  Virginia Creeper: $14.99  
Southern Magnolia: $59.50  Loblolly Pine: $152   Japanese white pine:$49.50 
 
Summary of Costs: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IMPACTS & THE FUTURE 
 
Pollution Removal: 
 
Currently, the Kentucky Avenue cul-de-sac has 81% forest, 9% turf, and 10% impervious. Since 
the vast majority of this land is taken up by trees, the site is already seeing substantial pollution 
removal and carbon (CO2) sequestration. Currently, the site is removing over 30 pounds per 
year of tropospheric ozone, 4 pounds per year of sulfur dioxide, 5 pounds per year of nitrogen 
dioxide and 14 pounds per year of particulate matter (PM10). To further increase pollution 
removal on the site, we propose an increase in forest cover to 96%, an increase in native 
vegetation and shrubs to 3%, a decrease in turf to 0% and a decrease of impervious surface to 
1%. With these interventions, the additional trees and vegetation will take up about 1% more 
pollutants than before. This is particularly important for this site since it sits right next to a major 
highway, where these pollutants are particularly prevalent due to car exhaust. Additionally, the 
amount of carbon dioxide being taken up by the current trees is enough to offset the carbon 
footprint of 4 residents. With our intervention, 2 additional residents are offset in the process, 
which therefore further decreases the amount of carbon dioxide, a greenhouse gas, that is 
released into the atmosphere. Therefore, this site is important as a natural buffer to protect the 
surrounding neighborhood from major pollutants, while also offsetting the carbon footprint of 6 
people to decrease our climate change impacts. 
 
 

 
 
 
 
Climate Change: 
 
This particular site, in the face of climate change, is overall resilient and should remain overall 
intact past the sea level rise projections in 2100. Therefore, it is worth it to invest in stormwater 
and pollution mitigation techniques, as rising sea levels will not impede on these improvements 
over time. Community kayak and water access should also not be impeded, as long as the 
boardwalk is built above the floodplain and the kayak launch is a floating platform.  
 
 
 
 



 
                             current conditions                   2050 projected sea level rise (~1 ft) 

 
              2075 sea level rise projections (~3 ft)     2100 sea level rise projections (~5 ft) 
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