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Project Intent and Key Objectives 

The Meadow Creek Stream Restoration is a collaborative effort between the City of Charlottesville (the 
City) and The Nature Conservancy (TNC) and was funded by the Virginia Aquatic Resources Trust Fund.  
The project utilized natural channel design to establish a stable meandering stream pattern, reduce 
stream bank erosion and sedimentation, reconnect the stream to its floodplain, provide habitat for aquatic 
organisms, and protect and enhance the streamside forest along a 1.7-mile stretch of Meadow Creek. The 
project included 7,372 linear feet of stream restoration, permanent protection of over 70 acres of forest 
and wetlands, and the creation of more than 40 acres of new public parkland.  Restoration work began in 
May 2012 and was completed in March 2013. 

 
The restored section of Meadow Creek receives stormwater from a 3,777 acre drainage area, including vast 
expanses of impervious surfaces in the intensely developed northern half of Charlottesville.  Numerous 
local assessments documented the deteriorated state of Meadow Creek and identified the need for its 
restoration. In addition, the Virginia Department of Environmental Quality listed Meadow Creek and a 
segment of the Rivanna River downstream as “impaired waterways.” Impairment is due in large part to 
excessive sedimentation from stream bank erosion. In natural settings, rivers create meanders and 
floodplains that slow their flow during storm events, dissipating energy and reducing erosion. In the 
Meadow Creek watershed, however, runoff drains into stormwater systems and waterways with much 
greater volume and speed than it naturally would, resulting in high volumes and velocities of water in 
streams during storm events. The result was a stream with unstable meanders, severe erosion of 
streambanks, scouring of the stream bed, unsuitable habitat for aquatic organisms, and excessive 
sedimentation. 
 

Innovative Stream Restoration Techniques Employed 

The old unstable stream channel was modified to create appropriate and stable meanders and reduce the 
height of streambanks. 98 in-stream structures, including log, rock, J-hook, and cross vanes, were 
installed in the stream channel to stabilize the streambanks, improve channel stability, prevent scour, 
enhance aquatic habitat features, and provide grade control. Riffles and pools were created to provide 
habitat for aquatic life while aerating and slowing the stream flow. Root wads, created from felled trees 
on-site, provide stream bank protection and additional habitat. The stream was reconnected to its 
floodplain, allowing storm flows out of the stream channel to spread out over the floodplain, dissipating 
erosive energy and filtering out pollutants. The existing floodplain was also enhanced with the creation of 
additional depressional features along the stream to help naturally dissipate flow energy and provide 
wetland habitats typical of natural floodplains. These wetland areas enhance the pre-existing 12 acres of 
wetlands along Meadow Creek in the project area. Two stormwater management features designed to slow 
and detain runoff were incorporated into the restoration design to protect the stream channel and provide 
treatment of flow from significant stormwater catchments. In addition, over 15,000 trees and shrubs, and 
nearly 50,000 herbaceous plants, were planted throughout the project area to restore native forest habitat 
and enhance stream stability. The stream corridor was further enhanced by removal and treatment of 
invasive vegetation which threatens the health and diversity of the streamside forest. The introduction of 
this native plant material combined with the removal of invasive species increased the ecological integrity 
of the riparian zone, leading to a 180% increase in the Plant Stewardship Index, a measure of ecological 
quality of the plants found on a site.  The result of these restoration techniques is a stabilized stream and 
improved water quality, as well as enhanced aquatic and forest habitats and aesthetic values. Using the 
revised interim rates from the Chesapeake Bay Program’s Expert Panel, the 7,372 linear feet of stream 
restoration results in the reduction of 553 pounds of nitrogen, 501 pounds of phosphorus, and 330,855 
pounds of sediment annually.     
 
The restored stream channel and streamside vegetation will be monitored by TNC for a period of 10 years 
to assess stream stability and function, native plant survival, and effective eradication of invasive plant 
species.  Despite numerous high intensity flood events while the stream channel was still stabilizing, the 
first two years of monitoring results indicate that overall the pattern, profile, dimension, and substrate 
analyses have values within acceptable ranges, and the entire stream is in very stable condition. 
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Project Challenges Overcome 

The biggest challenges posed by the restoration were the urban setting, broad scope, and variety of 
organizations involved in the project. The urban setting meant that the stream overlapped with multiple 
layers of existing hard infrastructure. Coordinating with and getting approvals from utility owners for 
overlaps with sanitary sewer, natural gas, water, and stormwater lines, as well as two road crossings 
added time and complexity. A major sanitary sewer interceptor adjacent to the stream was actually 
located within the stream in some locations, due to stream bank erosion and migration over time, 
requiring close collaboration with the Rivanna Water and Sewer Authority (RWSA), the owner of the 
sewer interceptor. RWSA was concurrently designing a replacement of the interceptor line, which was 
undersized and failing in places, in part due to erosion of Meadow Creek's banks which was undermining 
the pipe. TNC, the design engineer, the City, and RWSA worked together to design the interceptor 
alignment and stream pattern to provide long-term protection of both the hard and green infrastructure 
improvements in the stream valley, develop complementary planting selections, and coordinate 
construction timelines. 
 
Furthermore, this was an exceptionally large urban stream restoration, and coordination with multiple 
stakeholders and landowners caused delays and required compromise. TNC successfully collaborated with 
utility providers, designers, neighborhoods, and the City to create a cohesive project. The process of 
property acquisition to create 40 acres of new parkland was lengthy, as it came from 4 different sources. 
Having multiple landowners increased the amount of time needed to negotiate terms of acquisition and 
land protection documents. After the project was identified, with the assistance of the City, it took 4 years 
to finalize the land donations and acquisitions from private landowners. Conservation easements on the 
City’s lands required public hearings and City Council approval, which occurred over 2 years. 
 
Education, Outreach, and Community Involvement  

Extensive outreach was needed throughout the planning, design, and construction phases of this project. 
Various methods were employed to reach out to the diversity of project stakeholders, including holding 
public and neighborhood meetings, engaging local media, creating website pages, and conducting site 
tours to ensure that stakeholders had numerous opportunities to participate in the process and stay 
informed of project activities.  
 
Although working in an urban area with a variety of stakeholders and constraints made for a challenging 
planning, design, and construction process, it has resulted in benefits for both the City and TNC’s public 
engagement programs.  Because of the urban location, both entities are able to offer a variety of 
educational, research, and volunteer opportunities.  Over 700 people have been engaged in research, 
tours, presentations, monitoring, and maintenance activities. The project has provided new opportunities 
to learn from and research urban stream restoration, including projects by the University of Virginia, 
Virginia Tech, Piedmont Virginia Community College, and Tandem Friends School. 
 
The restoration provides active recreational opportunities through the 40 acres of new parkland and 
access to the restored stream.  Adjacent low-income and public housing has been provided direct access to 
high quality public green space. The project includes preservation of 1.5 miles of the 20-mile long Rivanna 
Trail, a National Recreational Trail, along the east side of the restored stream. And a master planning 
effort for the stream valley has advanced the process of constructing an 8-foot wide stone dust trail along 
the west side of the creek, connecting to existing sections of trail, and making a greenway suitable for 
commuters and families. The addition of trail bridges over the stream and interpretive signage is also 
planned.  
 


