
Innovation in Design 
Throughout the design process, several new and innovative techniques were used to meet the 
objectives of the project: 

1. Turf shelves: several of the bioretention retrofits included a turf “ponding shelf” as 
part of the design. The intent of the ponding shelf is to allow a smaller footprint for the 
bioretention media by providing a large, shallow area that will be accessed by ponding 
during larger storm events. Because the ponding shelf is not intended to take credit for 
infiltration that may occur within its area, it can be sodded and receive heavy foot traffic. 
This has the added benefit of allowing park visitors and activities to utilize the ponding 
shelf area outside of larger storm events (Figure 1). 

 

 
Figure 1. Bioretention Typical Section with Ponding Shelf 

 
2. Subsoiling: Soils in green spaces with heavy pedestrian and/or vehicle traffic are 

considered “compacted cover” and are assumed to “generate 25 percent stormwater 
runoff for a design rain event”.1 Typical aeration practices can reduce compaction and 
improve the hydraulic characteristics of the topsoil, but only penetrate a few inches and 
do not address compaction of soil layers that can develop at greater depths (typically 
within the upper 24”) below the surface. This results in a de-compaction practice that 
has a greater influence on shallow root systems of grasses and does not significantly 
reduce the overall runoff from a green space.  
 
At the Rock Creek Tennis Center, the North Field adjacent to Morrow Drive falls into this 
category of a compacted cover green space that can generate significant runoff from an 
overall site. In addition to athletic activities, the field is used as an overflow parking lot 
for the annual Citi Open Tennis Tournament that provides additional compaction 
beyond the level of pedestrian activities. As a part of this project, subsoiling will be 
applied to the northern athletic field to decrease compaction, improve infiltration and 
reduce runoff from the site (Figures 2 & 3).  
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Figures 2-3. Rotary shaft and blades of rotary decompactor (left) and tracks left after rotary decompaction (right) 

 
3. Turret Pretreatment Chambers: The Rain Guardian Turret Pretreatment Chamber 

is a fully reinforced concrete structure that provides a simple, easy to maintain 
pretreatment facility. Often, the most maintenance associated with bioretention facilities 
can be the continuous cleaning and repair of the inlets. Debris (floatables, sand, leaves, 
etc.) can enter the bioretention facility and collect at the bottom of the inlet or be carried 
deep into the bioretention basin. Additionally, heavy rains can often create scour holes at 
the inlet. The Rain Guardian Turret provides a simple screening and collection area at 
the inlet for large debris (plastic bottles, leaves, etc.) that can be easily cleaned from the 
curb line without requiring maintenance staff to enter the bioretention facility. 
Additionally, a lower screen removes finer sands and debris from entering the facility. By 
removing the top grate, the lower chamber can be cleaned. The screen can also be 
removed and washed with a hose. The internal drop also provides energy dissipation that 
will reduce scour potential from incoming velocities. In the event that the entire system 
becomes clogged, a weir at the top of the turret continues to allow flows to enter the 
facility (Figures 4 and 5).  

 

 



Figure 4-5. Rain Guardian Turret in BMP 1-4 (left); Example of sediment trap in turret inlet during cleanout (right).  

4. Sand Seepage Berms: In BMP 1-3, this innovative approach was used. A series of 3 
sand seepage berms, constructed perpendicular to flows, provide additional storage, 
treatment, and velocity reductions of overflows from the bioretention basin. The sand 
seepage berms pond six inches of water behind each structure, promoting infiltration 
and seepage through the 50/50 mix of sand and green wood chips (a carbon source). 
Treatment of runoff occurs through combination of filtration through the sand and 
nutrient removal from beneficial bacteria that utilize the wood chips as a carbon source. 
The slow release of runoff through the berms provides additional habitats improvement 
by raising the local water surface elevations and allowing water to form pools on the 
upstream side of the berms. A constructed riffle structure through the middle of the 
berm provides a stable overflow mechanism to prevent (Figure 6).  

 

 
Figure 6. Photo of the sand seepage berms and resulting vernal pools  

5. Post and Wattle Structures, Log Jams, and Brush Mattress Weirs: Within the 
forested areas that surround the parking lot, eroded gullies have formed due to 
concentrated flows originating at storm drain outfalls. The restoration approach was to 
provide a low impact approach to minimize impacts to existing riparian forests and the 
groundwater seeps that are habitat for native species. Within these gullies a series of post 
and wattle structures, log jams, or brush mattress weirs (depending on the degree of 
erosion) were placed to slow concentrated flows and spread the flow out of the eroded 
channels, promoting additional shallow subsurface interactions to benefit existing 
habitat.  
 
The post and wattle structures consist of 2 rows of a series of approximately 7‐foot‐long 
3” diameter wooden posts that are driven into the ground. Branches are woven in‐
between the posts to provide a matrix of material for trapping sediment and debris. In 



between the two rows of posts, branches are placed. The log jam structures are similar to 
the post and wattle, utilizing larger diameter wood crossing supports and more 
significant branches and brush within the internal structure. While the Post and Wattle 
structures provide greater spread of the stormwater up onto the forested floor, the log 
jams provide more substantial in-channel stabilization. Also providing more substantial 
in‐channel stabilization, the brush mattress weirs are similar to the log jams in that they 
utilize larger diameter wood as well as significant branches and brush. Unlike the log 
jams, the brush mattress weirs measure 20’‐25’ laterally within the channel with stakes 
placed at 3’ on center to hold the brush mattress in place. The final locations of the post 
and wattle structures, log jams, and brush mattress weirs were determined in the field 
during construction to minimize tree and resources impacts (Figures 7 & 8).  
 

  
Figures 7-8. Photo of Post and Wattle Structures in place (left); Watershed Protection Division Associate Director Steve 

Saari takes a midday break on a brush mattress (right) 

The log slope protection was used at the outfall from the catch basin along Morrow 
Drive. The log slope protection utilizes eight (8) to twelve (12) inch diameter logs, placed 
cross‐slope to repair and stabilize eroded slopes. This bioengineering to slope 
stabilization provides a softer design approach than typical stone or concrete structures. 
However, its use should be limited to very minimal flow conditions, as there is potential 
for erosion of underlying soils. To protect against this type of erosion, the design 
includes an underlying stone bed and geotextile matting placed vertically from the log sill 
to the stone bed. Additionally, live stakes and plantings are incorporated into the final 
construction of the log slope protection, providing long‐term stabilization of the slope 
(Figure 9).  



 
Figure 9. Profile and Section View of Log Slope Protection 

 


