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Background 

Since 1965, the Smithsonian Environmental Research Center (SERC) has been an international leader in 
conducting peer-reviewed research on coastal ecosystems to inform real-world decisions for wise policies, best 
business practices, and a sustainable planet. Given that the world’s coastal zones are home to more than 70 
percent of the global population and are experiencing intense economic activity amid a rate of environmental 
change that is accelerating at an alarming rate, SERC’s scientists view their work as urgent. In addition, and as 
part of the Smithsonian Institution (SI), SERC vigorously undertakes public education regarding environmental 
stewardship, hosting an annual and growing visitorship of 12,000+. 

 
Primary Objectives 

When SERC began planning the Mathias Laboratory Renovation and Expansion Project in 2007, it not only 
sought to construct a cutting edge, LEED Platinum laboratory that exemplifies the very best in sustainable 
development but also to exceed those standards, particularly those related to the immediate natural environment: 
habitat, water quality management, and environmental restoration. Therefore, among SERC’s objectives was to 
demonstrate innovation with regard to natural systems, including restoration of habitat in an existing landscape 
that consisted of rusting trailers and a virtually impervious gravel parking area, in addition to cleared forest that 
contained invasive species, compacted soils, and significant portions of mown lawn. In addition, SERC also 
sought to produce a project that demonstrated a holistic approach to sustainability—with particular focus on 
showing how interior and exterior systems could be integrated and leveraged toward solutions that would 
otherwise be unachievable. Finally, to support the public education component of its mission, SERC required that 
the project contain multiple techniques and opportunities to strongly convey messages regarding environmental 
stewardship—with a particular interest in messages that were visible and strongly experiential. 

 
Innovation 

Together, a core group of SI and SERC staff and the design team developed a project in which they took 
existing BMPs—stormwater bioretention in the form of Maryland Department of the Environment (MDE) 
approved “Modified Wet Swale” and micropools—and innovatively altered them, connected them to other water 
management systems, and  ultimately transformed them in ways that not only extended the BMPs performance 
but also innovatively formed a living artwork that engages visitors’ interest and imagination in ways that are 
educational, can be viscerally experienced, and are beautiful. In addition, the Mathias Lab’s sustainable water 
management system so fluidly links the building interior and exterior landscape that it redefines the design 
potentials for stormwater management, offering innovative new potentials for stormwater management functions, 
uses, and aesthetics.  

 
Innovative Integration (as illustrated by diagram) 

The “Machine in the Garden,” a series of runnels—one of which is a particularly distinctive three-
dimensional gestural sculpture—deliver roof water, fire protection system “waste,” and cistern water to a 
sculptural rock basin (which serves as a sedimentation basin). This water, along with the overland and impervious 
surface stormwater is treated through a series of four micropools that are equipped with adjustable weirs, a feature 
that will allow SERC scientists to extend the experiments conducted inside the building to the exterior, thus 
forming “Experimental Wetland Pools.” Water settles and flows over weirs from one pool to another, and after 
passing over the final weir, the water discharges to a lengthy planted swale. The water’s final outfall is a creek 
that discharges directly into the Rhode River estuary, which flows into the Chesapeake Bay. 

The project was submitted to and approved by MDE as a Modified Wet Swale. Planting of the pools far 
exceeds regulatory requirements and enhances pollutant uptake and transformation, and the pools provide 3656sf 
of water quality credits above the minimum stormwater treatment requirements.  



Using the stormwater management solution of Experimental Wetland Pools as its central, visible feature, the 
water management system includes other innovative integrations: 

• Rather than taking water from the fire protection system and “wasting” it (a periodic requirement) to the 
sanitary sewer system, the water is returned to the environment via the largest sculptural runnel and 
passing through the water cleansing system of the micropools; and 

• Rather than using potable water for irrigation and to supply the micropools with water during the summer 
months and during low-precipitation periods, the project includes a 10,000-gallon cistern that stores roof 
runoff until valves release the water to the pools via a permanent, piped connection. 

 
Innovative Habitat Restoration 

The Machine in the Garden landscape has eliminated the invasive species, compacted soil, and mown lawn, 
and it has replaced them with a suite of landscape types that provide greater habitat and species diversity—
including wetland pools, a wet swale, native meadows, and forest ecotone. 

The bentonite-sealed pool depths vary—12”, 18”, 24”, and 36” deep—to support a variety of plants and 
wetland habitats and include a 15” deep bioretention soil/planting medium that is planted with a wide array of 
submergent, emergent, and floating plants. The pools are complemented with fully planted banks of woody 
facultative and upland plants. In addition to planting, the pools’ habitat value has been enhanced with micro-
topography variation, boulders, and a large rock pile that has both submerged habitat potential and above-water 
sunning space. Immediately inhabited by amphibians and reptiles, the pools (so far) also host a wide diversity of 
insects. The planted swale into which the pools discharge includes Scirpus salvaged and relocated from the site’s 
Erosion & Sediment Control pond as well as additional native plants typical to swales of the region, providing 
forage opportunities and cover for birds and mammals traveling between the pools and the surrounding forest. 

The landscape’s habitat diversity is further enhanced by planted meadows that surround the Experimental 
Wetland Pools. The meadows are true meadows, composed of over 30 species of native grass and wildflower 
species and will be mown and/or burned annually. They are planted in soil that has been restored from its 
previous, compacted state through grading and application of stockpiled topsoil from the project’s construction 
efforts. 

The landscape is completed with canopy tree planting that provides a transition from the southern meadow to 
the surrounding forest. 

 
Innovative Testing 

The Experimental Wetland Pools’ adjustable weirs will allow SERC scientists the opportunity to conduct a 
variety of experiments on constructed wetlands. In addition to the typical stormwater wetlands testing 
parameters—total suspended solids, organic and inorganic compounds, dissolved oxygen, oxygen demand, oil 
and grease, fecal coliform, and the like—scientists and its program of “Citizen Scientists” will be able to assess 
these measures at various points in the system to determine the efficiency or redundancy of multiple pools. The 
system provides the ability to tightly control water input as well as measure it independently and prior to input in 
the pools; this, in turn, will make studying the effects of flushing much more effective than in traditional 
micropool systems. In addition, the clear, structural division between pools will facilitate studies related to plant 
propagation rate and pattern. 

 
Innovative Environmental Education 
The Machine in the Garden has been designed to serve SERC’s mission of providing environmental stewardship 
lessons to individual visitors. An elevated vantage point at the vehicular drop-off and Building Entry offers 
visitors and opportunity to survey the entire system. A poolside walk allows visitors to view each pool and fully 
experience the landscape. A boardwalk at the lower end of the site connects across the swale and offers visitors 
the opportunity to experience the pools and weirs as if standing in the middle of them. In addition, the exterior 
terraces associated with 2nd and 3rd floor conference rooms at the building’s midpoints offer a bird’s eye view of 
the landscape’s entirety. Taken in its totality, the project is both “living laboratory” and “living artwork” that 
engages visitors’ interest and imagination in ways that can be viscerally experienced and are beautiful—thus 
creating an environmental education opportunity that is powerful and memorable. 
 


