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Introduction to Problem:  
 

There are many opportunities to improve our site, 
some of which can be done by focusing on water 
management. During our visit there was standing water 
in areas such as the park’s parking lots, grassy areas, 
and the amphitheater plaza. Another opportunity can be 
found in the limited access to the beautiful Lafayette 
River, which borders the park to the north. There is a 
small floating dock at the sole river access point sized 
only 8’x10’. Only a few people at a time can stand on the 
dock and enjoy the river view.  

Barraud Park also lacks plants. Currently, 87% of 
the park is turf. Large grassy areas do not efficiently treat 
stormwater quality or quantity as much as plants and 
trees do, and while some of these areas are used for 
recreation (football, soccer, etc.), much of the space 
goes unused. In addition, the buffer between the park 
and the Lafayette River is sparse: it is only about 15 feet 
wide and the City of Norfolk suggests a 50’ buffer (City 
of Norfolk). 

Additionally, about 10% of the park consists of impervious features such as parking lots, 
basketball courts, and the amphitheater plaza, none of which allow rainwater to infiltrate into the 
ground. 

 Our goals for this project are to increase the usage of the park and make it more 
welcoming, reduce pollution in the Lafayette River, reduce standing water through Best 
Management Practices, and improve cultural connection via art, design, and enhancing the river 
experience. 

 

 



 

Technologies: 

STREAM DAYLIGHTING  
 Stream daylighting is a stream restoration strategy that 
consists of unearthing and re-establishing surface streams that 
had been covered in the past by pipes and culverts (Schueler, 
Brown, 2004). 
 

Does: 
○ Reduce standing water by improving stormwater 

infiltration                                           
○ Minimize the impact of flooding 

Does not:  
○ Prevent floods, only mitigates their impact  
○ Address the stormwater issues throughout the 

entire site  
 

WEIR 

A weir is a concrete barrier built across a stream or river 
to detain water on the upstream side. It works as a small-scale 
dam and allows both for sediments to settle, which treats water 
quality, and controlling the rate at which water leaves the 
detained area, which addresses water quantity. Water flows over 
the top of the weir once the level reaches a certain height 
(GreenBug Energy). Most weirs are built 5” - 6” taller than the 
pond’s standing water level.  

Does:                                                                                            
○ Helps detain water on the upstream side  
○ Filters stormwater through detention, thus 

reducing pollution in Lafayette River 
Does not: 

○ Function in a flood situation 
 

RIBBON LANES 

 Ribbon lanes are another way to reduce impervious surfaces 
without relinquishing all pavement . They are two strips of pavement 
2’ wide and spaced 5’ apart to match the width of automobiles 
(Rostaing). Cars then drive and park directly on the paved ribbon, 
preventing soil compaction while still reducing up to 81% of runoff.  

Does:  
○ Reduces impervious area 
○ Provides same amount of parking space 

Does not: 
○ Effectively treat pollutants in stormwater runoff 
○ Accommodate vehicles built differently from standard specifications such as 

SmartCars 
 

Dandenong Creek Daylighting, Australia 

Detention Pond Weir at the Dell, UVA  



 

FLOATING DOCK 
  

Floating docks are infrastructural elements that 
increase resilience against high-tide and flood events, while 
still providing an enjoyable park feature. The walkable 
platforms rise and fall with the river level and are capped at 
the top to keep from floating away (Neese, Eriksson, & 
Vachowski). Allowing park users to enjoy the river without 
compromising the thickness of the park’s vegetated buffer 
is a compromise that permits users to experience the beauty 
of the Lafayette River without rendering it vulnerable to 
rising waters.  

 
Does:  

○ Make the park more welcoming and 
increase its usage 

○ Adaptable to tidal change 
Does not: 

○ Always accommodate ADA access 
 

STRUCTURED PAVEMENT 

 Structured pavement is an pervious alternative to 
traditional hard pavement. It consists of a plastic grid buried 
right underneath a layer of grass. 92% of the grid is void 
space to allow for healthy root development, and the plastic 
withstands up to 15,940 psi of compressive force per square 
inch, allowing for heavy vehicles to park on it without 
damaging the permeability of the ground (Grasspave2). It is 
used to reduce erosion, reduce heat island effect, and allow 
for drainage without worrying about clogging, as would be 
the case with permeable pavers.  

Does: 
○ Reduce standing water by improving stormwater absorption  

Does not: 
○ Effectively treat pollutants in stormwater runoff 
○ Always accommodate ADA access  

 
 
 
 
  

Components Of A Structured Pavement 



 

Where to Apply:  

CASE 1 - Stream Daylighting 

Daylighting the streambed in the western side 
of Barraud Park will allow the existing 
baseflow, stormflow, and flood water to drain 
out either naturally or be detained. Both of our 
proposed options below require removal of the 
existing amphitheater and paved concrete 
plaza. This will reconnect the natural 
streambed with the Lafayette River and 
provide BMP credits for the city (Non-
Proprietary BMPs).   

 

 

Option 1: Demolish and remove the amphitheater and concrete plaza. Remove the existing 
stormwater pipe. Daylight the stream entirely to the river and put a pedestrian bridge in place of 
the current road. Plant species such as the following salt-tolerant trees and plants along the 
newly daylighted creek (City of Norfolk): 



 

● Black Cherry 
● Southern Magnolia  
● Arrowwood  
● Seaside Goldenrod 

 

Option 2: Demolish and remove the amphitheater and concrete plaza. Remove the existing 
stormwater pipe up until the road. Daylight the stream to the road. Implement a weir/detention 
pond technology 50’ away from where the newly daylighted stream meets the road. The weir will 
be 2’ thick, 50’ in width, and 10’ in height. The road will remain accessible to cars. 

 



 

CASE 2-  Floating Dock 

While the existing floating dock is limited to a maximum of two visitors at a time, the 
expanded floating dock will enhance public access and recreational use to the important water 
resource in Norfolk.  

 

 

       Existing Shoreline                 Propose Floating Dock 

 

The proposed floating dock system consists of 6 boardwalk sections and one floating kayak 
launch. Two access points will be added near the picnic pavilions, and a path to the kayak 
launch will directly connect with the existing floating dock.  
 
 
 



 

Case 3 - Parking and Pavement  
 
We propose creating two additional parking lots near the existing floating dock to allow for 
easier access to the floating kayak platform. These 150’X25’ and 75’X25’ spaces will be made 
of structured pavement—plastic grids with grass growing on top. Parking spaces marked and 

separated by trees, which aid in stormwater reduction. They will also provide shade to cars and 
people who bring their kayaks, creating a cooler environment in hot summers.  
 
We also propose removing the existing pavement in the northernmost parking lot and replacing 
it with structured pavement and ribbon lanes. This change will reduce 69% of impervious 
surface while still remaining a functional parking lot.  
 
These implementations, in addition to the amphitheater and plaza removal, reduce 8,377 ft2 of 
impervious surface, which amounts to a 69% reduction in stormwater runoff.  
 
Case 4 - Other Considerations  
 
Butterfly Garden 
When the buffer around the daylit stream or detention pond is planted, we recommend using the 
following native butterfly-attracting plants (Native Plants): 
 

● Arrow Wood 
● Maple Leaved Viburnum 
● Black Cherry 
● White Turtle Head 

 
The proximity of the stream to the playground means that the butterfly garden will butt up right 
against it, which is conducive to our goal of making the park feel more welcome. Mothers will 
not have to worry about their children walking out of sight to learn about the butterflies and 
plants via educational signs 
 

 
Left: existing vegetated buffer. Right: proposed interactive and educational butterfly garden.  

 
Police Preferences and Park Safety 
We highly recommend “Option 1” of daylighting the creek entirely not only for the stream’s 
health but for the safety of park users. Police prefer fewer entrances and one-way streets 
because it cuts down on the amount of people driving through cruising for drugs. Replacing one 
entrance with a pedestrian bridge will cut down on this activity and further make the park more 
welcoming for mothers and their children.  
 



 

 
Cultural Connections  
Currently there are three brightly painted trash cans in Barraud Park. We 
recommend painting and implementing more to reduce instances of litter and 
to parallel the bright culture of the Neon District, which would strengthen the 
park’s Norfolk identity. This can also be done through brightly colored 
benches which, when placed under trees, make for more enjoyable places 
to rest.  
 
 
 
 
 
 
Cost for Case 1 Stream Daylighting: 
For Both Option 1 and Option 2: 

 Quantity Unit price including 
installation 

Total cost 

Docks Connector 6 $150 $900 

Platform 7 $1200 $8,400 

Installation + Shipping + Contingency $700 

Trees 44 $250 $11,000 

Marsh plants $3,000 

Structured Grass 
pavement 

11,603 ft2 $2.88/ft2 $33,417 

Boardwalk 
construction 

3,600 ft2 $20/ft2 $72,000 

Digging out detention 
pond1 

181,511 ft3 $1.50 - $3.50/ft3 $267,939 - $625,191 

Pavement removal 8376.81 ft2 $2.60 - $4.93/ft2 $21,779.70 - 
$41,297.67 

Pipe removal 342 ft $30/ft $10,260 

                                                 
1 This cost does not take into account the already-existing dip in elevation. The labor cost could also be 

mitigated with volunteers or city workers. We expect that this cost will be much lower.  



 

Amphitheater removal 1230 ft2 $4.00 - $15.00/ft2 $4,920 - $18,450 

Signs 3 $27.59/sign, $50 for 
Plexiglass covering, 

$67.23 for installation  

$150 

For Option 1: 

Pedestrian bridge 414 ft2 *$20,000 *$20,000 

For Option 2: 

Weir construction 1000 ft3 
37.037 yd3 

$98.23/ft3 $134,745.96 

Total cost for option 1 = $454,465.7  - $844,765.67 

Total cost for option 2 = $569,211.66 - $959,511.63 

Overall Effectiveness of Stormwater Quantity Mitigation 

  Stormwater Quantity (gallons) Paved Area (ft2) 

Original 377,139 12162 

After Pavement and 
Amphitheater Removal 

117,887 3785.19 

With 44 Mature Trees 31,284   

  60% Reduction 69% Reduction 

 

Overall Effectiveness of Stormwater Quality Mitigation 

Pollutant Zinc Copper TSS Bacteria Phosphate Nitrogen 

Percent 
removed  

68.3 72 86.7 33.1 58 67 
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