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Organization: City of Alexandria, Virginia  

Project Name: Four Mile Run Wetlands Restoration 

Funding: State and Tribal Assistance (STAG) Grants, split 50/50 between the City of Alexandria 

and Arlington County (Arlington will begin their project in Summer 2016)  

Overview 

The Four Mile Run Wetlands Restoration, completed in May 2016, restored the historic 2-acre tidal 

wetland along Four Mile Run. This wetland plays a prominent role in regional efforts to protect the 

Potomac River and the endangered Chesapeake Bay by restoring the diverse habitat and natural 

cycles that support life in and along these waterways.  

During the 1970s and early 1980s, in response to a history of flooding affecting adjacent 

communities, the U.S. Army Corps of Engineers partnered with the City of Alexandria and Arlington 

County to build a flood control channel in the lower portion of Four Mile Run. The flood control 

channel has safely conveyed the high storm flows through the two jurisdictions. When the Corps 

conceived the channelization project in the 1960s, the sole objective of the project was flood 

protection and, in this respect, the project has been a success; no floods have breached the banks 

along the 2.3-mile channel since its construction. Although successful in flood control, the 

channelized portion of Four Mile Run leaves much to be desired in terms of ecology and aesthetics. 

With the vision of Four Mile Run becoming a community amenity, the City of Alexandria and 

Arlington County worked closely with a Joint Task Force of community members to develop the 

Four Mile Run Restoration Master Plan in 2006. A major objective of the Master Plan was to 

reestablish the vegetation that once lined the stream and existed in wetlands areas but has since 

disappeared or been overwhelmed by invasive species. In 2008, Congress appropriated State and 

Tribal Assistance Grants (STAG) to implement a demonstration project from the plan.  

The wetlands restoration project integrates flood protection, environmental restoration, community 

aesthetics, community access and connectivity, recreation, and education.  This project is an amenity 

for visitors to Four Mile Run Park, including new pedestrian access and provides a connection 

between aquatic and terrestrial habitats that is important to fish and aquatic organisms as well as 

many birds and terrestrial animals. 

Creativity 

Wetland ecosystems naturally promote a resilient, and sustainable environment that provide flood 

protection, water quality treatment, and significant carbon sequestration opportunities. Considering 

the ability of wetlands to naturally accrete (accumulate sediments) in response to sea level rise on the 

time scale models of climatic change, wetland creation provides long term, sustainable carbon 

sequestration and not just short term gains provided by other energy-based carbon sink technologies.  

Wetlands are a naturally occurring carbon sink, aka “blue carbon” where plants convert carbon 

dioxide into oxygen, storing the carbon naturally through wetland plant uptake and trapping the 

carbon within the anaerobic hydric soil layers. This process requires a high content of organic matter 
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and photosynthesis. Wetlands sequester roughly 2.5 times the carbon per acre than forested 

conditions1, with a large portion of this increase due to the water cover improving the soil retention, 

see Table 1. Commonly known as green carbon, forest condition carbon sinks have been quantified 

with greater detailed research studies.  Wetlands are now emerging as the next great opportunity of 

carbon offsets, as known as blue carbon, due to the higher sequestration rates and ability to function 

as the climate continues to change, annually raising water levels2. Since nature works to reach 

equilibrium, a response to sea level rise would trigger the wetland to start a process of accretion, or 

an accumulation of soil. Thus, wetlands use the ecological diversity to reduce the amount of 

greenhouse gases in the atmosphere and also have the potential to increase their carbon storage layer 

as climate change causes sea level rise.  

Table 1. Average Carbon Stocks for Various Biomes in Tons per Acre.3 

Biome Plants Soil Total 

Tropical Forests 54 55 109 

Temperate Forests 25 43 68 

Boreal Forests 29 153 182 

Wetlands 19 287 306 

 

Engagement 

The master planning process is noteworthy as a model of collaboration across jurisdictions, between 

agencies and different levels of government, and across multiple professional disciplines.  In the 

summer of 2003, the City Manager of Alexandria and the County Manager of Arlington appointed an 

eighteen-member citizen task force comprised of citizens from both jurisdictions.  Meeting regularly 

to oversee the progress of the project, this Joint Task Force (JTF) made recommendations to the City 

and County through a separate collaborative body, the Agency Coordination Group (ACG), which 

consisted of multidisciplinary staff from both jurisdictions as well as representatives from the 

Northern Virginia Regional Commission and the U.S. Army Corps of Engineers.  The two co-chairs 

of the JTF, one from Alexandria and one from Arlington, served as liaisons to the ACG and fully 

participated in ACG meetings.  The ACG continues to meet monthly and the JTF meets quarterly to 

coordinate and review all projects, including the wetland restoration.  

The Arlandria Advisory Group, comprised of neighborhood residents and business owners, has also 

been heavily involved in the Four Mile Run Wetlands Project. It is a topic discussed at their quarterly 

meetings and in their quarterly newsletter. This project is aligned with many of the economic goals of 

                                                           
1 Gorte, R.W. 2009. Carbon sequestration in forests. Congressional research service: CRS report for congress.  
2 Gardner, M. 2012. Blue is the new green: carbon storage in coastal wetlands. Waquoit Bay reserve.  
3 See footnote 1. 
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the surrounding neighborhood, as outlined in the Arlandria Small Area Plan, adopted by City council 

in June 2003. In addition, the permeable parking lot and walking path adjacent to the restored 

wetland, marked with educational signage, help expand the link to community and provide additional 

outreach. This retrofit project addresses many of the Plan’s goals by making Four Mile Run Park 

more accessible to pedestrians and bicyclists and improves park safety.  Because the park feels safer 

as a result, there is increased activity and therefore, improved overall neighborhood connections.  

In addition, regular updates about the project are posted on the City’s website and the Four Mile Run 

Restoration Project website, a joint effort between the City of Alexandria, Arlington County, and 

Northern Virginia Regional Commission.  

Model 

This project is replicable to other jurisdictions. While wetland design is not unique to Four Mile Run, 

this project illustrates how wetland restoration can resolve the challenging permit application 

process, on-site low grade hazardous soils, and other project constraints while exceeding the typical 

environmental requirements. This project highlights the wetland model’s versatility and resilience. 

Wetlands can perform ecologic services beyond simply meeting nutrient credit requirements to offset 

development. As a highly effective nutrient and sediment removal system, wetlands can provide 

significant progress towards meeting large-scale environmental requirements, outside of individual 

project goals. Functioning as a reconnection to the stream, aquatic and terrestrial habitats can 

establish the ecologic diversity called for in city planning and thus called for by funding agencies 

looking for grant recipients.  

Results 

The Four Mile Run Wetland Restoration, completed in May 2016, expands upon the historic flooding 

mitigation program in the 1960’s that successfully constructed 2.3 miles of channelized stream banks 

through City of Alexandria and Arlington County. By creating the 2-acre tidal wetland along this 

hard engineered Four Mile Run channel, the native vegetation promotes an ecologically diverse 

community which is also low maintenance. Wetlands provide the additional benefit of acting as a 

carbon sink through soil retention and vegetative uptake. Using analysis in Wetlands, carbon, and 

climate change, it is estimated that this project will have a continual net carbon uptake of 1.13 x106 

gC per year which equates to a reduction of 3.33 MT-CO2 per year4. In contrast to programs that 

utilize energy reduction technology, which operate with a time scale of years to decades, wetlands 

better align with the climate change model by operating on a time scale of decades to centuries.  

                                                           
4 Mitsch, W.J., Bernal, B., Nahlik, A.M., Mander, U., Zhang, L., Anderson, C.J., Jorgensen, S.E., and Brix, H. 2012. 

Wetlands, carbon, and climate change. Landscape Ecology, 1-15. 



Page 4 of 4 

 

Project Images 

 

 

 

     


