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Regenerative Stormwater Practices for 

Mill Creek: A Project Site Tour – 

Nolensville High School Campus 

 

Saturday, November 9, 2019 
With Gwen Griffith and Catherine Price, Cumberland River Compact 

 

Walking Tour Points of Interest:   

1. Meeting Point - Nolensville High School Front Parking Lot 

Project goal: Protect streams of Mill Creek watershed from 

impacts of rapid development and extreme weather by 

demonstrating enhanced stormwater management practices.  

Stormwater management goal:  Mimic nature by slowing down 

rainfall runoff and letting it soak into the ground to protect water 

quality, reduce runoff volume, and recharge groundwater.  

Currently most of campus drains to stormwater detention pond at northwest corner.  The project 

retrofits will help mitigate impacts from site construction and improve stormwater management.  
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2. Summerlyn Drive Bridge and Tributary to Mill Creek  

An unnamed tributary runs along west side of the campus toward Mill Creek. Note that a bridge 

provides a stream crossing under Summerlyn Drive. Stream crossing design is important to stream 

health. The bridge spans across the stream and leaves the natural streambed in place for habitat 

protection. Good bridge design leaves the natural bed substrate, matches the natural water depth 

and velocity, and is wide and high relative to the length to allow for high flow and debris. This 

bridge provides stream continuity and can accommodate floods better than culverts with enclosed 

pipes. There is some erosion around the bridge abutments at street level, where rip rap has been 

placed to help control the erosion. It’s also important to keep bridge areas clear of debris so water 

won’t back up during heavy rainfall events.  

 

 

3. Riparian Zone Plantings  

Along both banks of the unnamed tributary there are signs marking the vegetated Mitigation Zone 

to be protected from disturbance for at least 50 feet from top of bank on both sides of the 

tributary. A wide and well vegetated riparian zone is one of the best protections for stream health 

to filter the runoff and provide habitat and shade.  The bedrock and trees in this area are typical of 

cedar glade habitat, which is rare and important for certain plant and animal species in Tennessee.  
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The project has enhanced the riparian zone habitat in a few selected areas with additional trees 

and plants typical of cedar glade sites including the Tennessee coneflower, Pyne’s ground plum, 

and leafy prairie clover.  In this riparian zone, the winged elm is the most prevalent tree along with 

many red cedars.   A number of spring wildflowers will bloom along the banks in May. Below is 

signage placed to help avoid any disturbance in the buffer zone.  

 

4. Greenway and Stream Crossing Bridges   

A segment of the Mill Creek Greenway was built by neighborhood developers to follow the stream 

channel. Two pedestrian bridges built along the greenway path connect the campus to 

surrounding neighborhoods.  The first crosses the western tributary and another crosses Mill 

Creek on the north side of the campus.  Enhanced plantings along the edges of the Greenway help 

offset the impacts of the impervious surface. In the photo below, the locations of the two 

pedestrian bridges are marked by orange pointers.   
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5. Stormwater Detention Pond  

The stormwater detention pond in the northwest corner receives the rainfall runoff from almost 

all of the school campus. It is designed to 

protect water quality by capturing the first 

flush and removing 80% of the total 

suspended solids from the first 0.5 inches of 

rainfall. Detention ponds can also help 

manage peak runoff volume during heavy 

rain events.  This pond seems to hold water 

year-round and discharges extra volume to a 

wetland area below to further filter and 

clean the water. A site designed with green 

infrastructure features would slow and 

infiltrate water above the pond. This would 

recharge the ground water and less runoff 

would reach the pond.  

 

6. Wetland Overflow Area  

A wetland area below the detention pond catches pond discharge for further filtering and to 

provide wildlife habitat. This small wetland can develop algae as the water level falls and spring 

weather warms. The project is directly addressing this wetland but we may seeking fund and 

methods to enhance the functions of this wetland in the future. Mill Creek flows through the 

wooded area past the tree line behind the wetland.  
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7. Cedar Glade Riparian Zone  

Behind and below the detention pond a wooded buffer zone follows the course of Mill Creek. The 

limestone bedrock and plant species are typical of cedar glades habitat in Tennessee. Note the 

numerous cedar trees in this protected riparian zone.  Note also that part of the cedar tree stand is 

dying where the pond spillway runs into the wooded zone. The winged elm, pictured below, is one 

of the most common natural riparian plants on this site. 
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8. Mill Creek – A Priority Urban Stream   

Mill Creek is a priority urban stream with many 

stressors from rapid urbanization and extreme 

weather that alternates between flood and 

drought conditions. It is home to the federally 

endangered Nashville crayfish (Orconectes 

shoupi). It is also habitat for the TN state 

endangered streamside salamander plus many 

other important aquatic species.  

Mill Creek is a prime example of the effects of 

the urban stream syndrome.  This occurs from a 

combination of impacts that alter the stream’s 

flow regime, including warmer temperatures, rapid development with high volume of stormwater 

runoff, more frequent intense rainfall events, and more intense drought conditions. The net result 

leads to higher velocity and volume of streamflow during rain events, less groundwater recharge, 

and reduced base flow back to the streams during dry periods.  The impacts to the stream result in 

an eroded, unstable channel; degraded water quality; and reduced biological diversity.  The 

impaired aquatic habitat creates an imbalance of aquatic species with more hearty species 

surviving and the disappearance of the more sensitive stream life. Although the stream may 

generally look healthy, closer inspection shows the natural habitat is not serving the full range of 

original aquatic plants and animals.    

Looking at Mill Creek you can see areas of bank 

erosion from higher flow during storm events. 

The stream bed has considerable sediment from 

upstream construction and areas of streambank 

erosion. As the weather warms in summer, we 

see filamentous algae in the stream. Sediment 

tends to smother aquatic life and excessive 

algae reduces the oxygen in the water. Both are 

detrimental to aquatic life and need to be 

addressed with enhanced riparian zones, better 

land use management practices, and upgraded 

stormwater management. Wide spread use of 

the enhanced stormwater practices demonstrated with this project would be very beneficial to the 

health of Mill Creek and its many small headwater tributaries.  
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9. Endangered Species – Nashville Crayfish and Streamside Salamanders    

The Nashville crayfish is a federally endangered species found only in the Mill Creek watershed. It 

continues to thrive in certain pockets of refuge along the length of Mill Creek and some of its 

tributaries.  Protecting these special pockets of nature as Mill Creek runs north through Nashville 

requires careful attention to having wide riparian buffers, using better land use management 

practices across the watershed, and optimizing stormwater control measures. 

The streamside salamander is a TN state endangered species found in several small populations in 

middle Tennessee and southern Kentucky.  It is an unusual salamander that lives mainly in small 

headwater streams that dry up in the summer. This reduces predation on their eggs, which are lain 

underneath flat stream rocks in winter months.  When making stream determinations, it’s 

important to remember that streams that are dry in the summer are still important habitat to a 

number of native species. Stream determinations should always include both a summer and 

winter assessment period.  

 

 

 

 

 

 

 

 

             

 

 

 

 

 

 

     Photos Courtesy of David Withers  

 

 

 



8 
 

10. Regenerative Stormwater Conveyance (RSC) – Stormwater Retrofit  

Improved methods of management rainfall runoff are ever more important as rapid development continues 

along with more extreme swings of flood and drought. Regenerative Stormwater Conveyances (RSCs) are 

an innovative approach to stormwater management that yields benefits for both intense rain events and 

drought conditions.  RSCs work to slow down runoff and maximize infiltration.  They are also designed to 

withstand very high flow conditions of a 100-year flood or more without allowing erosion to occur. They are 

constructed as an open channel, with a cascading series of step pools, and a sand filter system underneath 

that maximizes infiltration back to groundwater.  The repeating series of riffle/weir/cascade and pool 

allows stormwater treatment on steeper slopes not suitable for other stormwater controls. They are not 

suitable to all locations. However, we identified a site on the campus where an RSC will address excess 

runoff and demonstrate how they function.   

For this project, we located a corner of large parking lot beside the football stadium where large volumes of 

water were draining into a triple catchment system and being carried to the detention pond. This was an 

opportunity to divert some of that flow into an RSC using a curb cut across the curb and sidewalk in the 

parking lot corner. The drainage channel was installed to flow under the sidewalk and into the RSC 

installation on the natural slope on the other side. A series of four steps pools was constructed of 

alternating boulders, rocks, and native vegetation, with sand filters below. The sidewalk has a section of 

metal grating over the top of the RSC channel. The adjacent triple catchment remains in place and serves as 

the overflow for larger storm events. The typical RSC design is shown below in profile.  The design and 

construction was completed by Steve Casey, PE (Civil and Environmental Consultants, LLC). We also 

consulted with Jonathan Hathaway at the University of Tennessee, who is actively researching the functions 

of RSCs and providing advice on the design and installation. We will monitor the function of the RSC and 

report on the results over the coming year.  

 

RSC Site Before:  
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From Anne Arundel County, MD  
http://www.aacounty.org/departments/public-works/wprp/forms-and-publications/SPSCdesignguidelinesDec2012Rev5a.pdf   

    

 

 

 

 

 

 

 

 

 

http://www.aacounty.org/departments/public-works/wprp/forms-and-publications/SPSCdesignguidelinesDec2012Rev5a.pdf
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11. Tributary & Habitat Enhancement  

Prior to this project, on the east side of the campus, a channel 

was created to compensate for degradation to a small stream 

during the original grading and construction of the campus. 

This project is working with high school students in this 

reconstructed tributary area to enhance the habitat of the 

channel and monitor the flow and water quality of the channel 

as it re-establishes its health and biodiversity. The site also 

provides an excellent outdoor classroom activity for the 

students. They (and we) were thrilled in March to find 

streamside salamanders on the site, including eggs that were 

lain under the slab rocks placed in the stream by students for 

habitat enhancement. Streamside salamanders are a rare 

species and they exemplify the value of ephemeral streams 

that dry up in the summer. This is just one of many species who 

rely on ephemeral streams for their life cycle and why these 

small headwater tributaries often need to be recognized as 

living streams and not just as wet weather conveyances.  
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12. Educational Benefits: School Curriculum Enhancements & Professional Training 

Restoration, Monitoring, and Greenway Signs  

The Williamson County Schools System and the onsite high school, middle, and elementary schools 

are great partners in this project. The Compact worked with a number of classes at various grade 

levels to conduct outdoor classroom activities and enhance the content of the science curriculum. 

Students were involved in habitat restoration in the east tributary and took part in baseline 

monitoring of the conditions of the streams.  They will continue to conduct periodic monitoring in 

coming years.  

A series of interpretive signs were designed and posted at various points along the Greenway. 

These educational signs provide ongoing education to the frequent users of the Greenway and 

pedestrian bridges along the stream and campus pathways.  
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A one-day professional training workshop was held on site for cadre of professionals, including 

elected officials, planners, stormwater managers, engineers, landscape architects, contractors and 

more. The participants learned from the project engineers and TDEC experts about regenerative 

stormwater techniques and the importance to the biodiversity of the watershed.  

 

Workshop field viewing of the RSC Site:  

 

 

13. Bioretention Area – Parking Lot Island  

One of the simplest most effective methods of treating stormwater is to use bioretention cells. 

This technique uses gravity to capture runoff, filter it through a soil substrate, and recharge 

groundwater before it eventually returns to the stream as baseflow. This slowing and filtering 

process helps with both flood and drought conditions. On this site, we converted an elevated 

parking lot island into a depressed bioretention cell. It covers about 3250 square feet and manages 

runoff from about 1.5 acres of parking lot surface. Overflow is directed to the new regenerative 

stormwater conveyance or the existing stormwater catchment during intense rainfall events. Use 

of concave tree islands that gather and infiltrate water through out a parking lot can have a 

significant benefit to water quality and runoff volume.   
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Before:  

 

During excavation and fill with infiltration substrate and topped with rock mulch:  

 

 

 

 

 

 

 

 

After with native plantings in place:  
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14. Bioretention Area – Landscape Drain Retrofit                           Before:  

A second bioretention area was installed surrounding an 

existing storm drain on the lawn area adjacent to the 

tennis courts in Area 2. This bioretention site covers about 

3280 square feet and treats drainage from about 1.5 acres 

of landscaped area.  

During:  

 

 

 

 

After:  
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15. Bioswale Plantings  - Potential Retrofit Site  

Another potential retrofit site is a long bioswale drainage 

channel that has mild erosion problems. We are 

exploring possible plantings to slow and infiltrate the 

runoff while still meeting the low maintenance needs of 

the campus grounds keeping staff.  

 

 

 

 

 

 

 

 

 

 

 

16. Conclusion 

Thank you for viewing our regenerative stormwater project site walking tour.  

 

For those with an interest in more detailed information, the Compact partnered with the Model 

Forest Policy Program, who produced a 3-part webinar-based short course on adaptive 

stormwater management for extreme weather resilience in September/ October of 2018. You may 

view 3 webinars that review the topic of adaptive stormwater and this project in particular in more 

detail at the link below.  
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Resilient Watersheds Short Course – by the Model Forest Policy Program  
http://www.mfpp.org/webinars/resilient-watersheds-adaptive-stormwater-management-short-
course/  
 

 

We are grateful to the following project partners who made this work possible:  

Project Manager: Cumberland River Compact 

Education Partner: Model Forest Policy Program 

Project Site Partners: 

Williamson County Schools 

Nolensville High School,  Mill Creek Middle School, and Mill Creek Elementary School 

Project Engineers: Civil and Environmental Consultants, Inc. 

Project Contractor: Viking Products 

 

Project made possible by support from:  

 Wildlife Conservation Society, Climate Adaptation Fund and 

Tennessee Department of Environment and Conservation, TN Healthy Watersheds Initiative  

 

 

 

www.CumberlandRiverCompact.org  

 

 

http://www.mfpp.org/webinars/resilient-watersheds-adaptive-stormwater-management-short-course/
http://www.mfpp.org/webinars/resilient-watersheds-adaptive-stormwater-management-short-course/
http://www.mfpp.org/webinars/resilient-watersheds-adaptive-stormwater-management-short-course/
http://www.cumberlandrivercompact.org/
http://www.mfpp.org/
https://www.wcs.edu/
http://www.cecinc.com/
http://www.cumberlandrivercompact.org/
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Preliminary Conceptual Design for Three Stormwater Enhancements  

 


