
CITY of CHARLOTTE  

Pilot SCM Monitoring Program  
 

Lions Gate  

Vortechnics
 
Stormwater Treatment Structure 

 
Final Monitoring Report 

 

June 2013 
 

 

 
 

Prepared By: 

Steve Jadlocki 

Kyle Hall, EI 

Jeff Price 

 

Charlotte-Mecklenburg Storm Water Services 

 

 



                                   Lions Gate  ð Vortechnics  - Final Monitoring Report  
 

1 
 

 

 

INTRODUCTI ON 

 

The City of Charlotte through its Stormwater Services Division maintains an aggressive Pilot 

Stormwater Control Measure (SCM) Program. The purpose of the pilot program is to monitor 

various types of structural SCMs within varied land use types to determine their best use and 

effectiveness in Charlotteôs overall stormwater quality management program.  Specifically, the 

program strives to determine the cost benefit, pollutant removal and load reduction efficiency, 

quantity control, and operation & maintenance costs/requirements of the various structural SCMs 

within the pilot program.  The City utilizes information gained under the Pilot SCM Program to 

support water quality management efforts and the development and refinement of local SCM 

standards for land development projects. 

 

During 2005, the City of Charlotte began reviewing plans for the Lions Gate residential 

development in Charlotte.  The developer for the project had requested to utilize proprietary 

hydrodynamic separation SCM technologies in lieu of conventional stormwater treatment for the 

site.  Although these proprietary technologies are not approved for use within the City, under the 

Pilot SCM program the City was able to grant approval for installation of two (2) different 

proprietary hydrodynamic separation SCM technologies within the project stormwater system 

design.   

 

Hydrodynamic separators are a class of structural stormwater BMP that rely on the mechanisms 

of settling and separation to remove heavy particles (such as sediment) and floating particles (oil, 

grease, and gross solids) from a given watershed. Stormwater is routed into the flow-through 

system where the energy of the water carries it through the system in a particular flow path 

(typically a swirl action or through some filtration mechanism) where pollutants can be removed 

and stored in the system (EPA, 1999). Currently, there are a number of different models of 

hydrodynamic separators sold by private companies designed for use in stormwater treatment. 

Hydrodynamic separators are designed primarily to remove sediment, oil, and grease from a 

given watershed. In addition, these systems have been shown to remove some nutrients and 

metals by various studies, primarily by slowing influent stormwater and allowing suspended 

particles to settle out (Hathaway, 2007). 

 

This monitoring report will focus on the installation, monitoring, and effectiveness of the 

Vortechnics SCM installed at the site.  Additional information about the SCM is available at the 

Contech website: http://www.conteches.com/  

 

PROJECT DESIGN 

 

The project design called for the installation of a Vortechnics unit to treat 5.35 acres of the site.  

The watershed area draining to the SCM consisted of ~ 61% impervious surface comprised of 

roof tops, streets, sidewalks, driveways, and grassed areas within a residential land use.  The 

SCM system was designed and sized to treat the water quality flow rate for Charlotte which is 

equivalent to the 1 year-6 hour storm or 1.86 inches of rainfall.  The stormwater system was also 

designed with a flow splitter device that would allow stormwater runoff to flow to the SCM at 

the design rate, while diverting higher bypass flows directly to a detention chamber without 

http://www.conteches.com/
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treatment from the SCM. Figures 1 and 2 show the plan view layout and SCM details for the 

project respectively. 

 

     
       Figure 1:  Lions Gate Plan View Layout 

 

      
          Figure 2:  Vortechnics Detail 
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A typical Vortechnics unit is depicted in Figure 3. 

 

 
  Figure 3:  Vortechnics Unit 

 

 

SCM PERFORMANCE MONITORING  

 

Performance monitoring for the Vortechnics SCM on site consisted of conducting full storm 

hydrograph flow-weighted composite sampling of the stormwater influent to and effluent from 

the SCM.  Teledyne ISCO Avalanche Model 6712 refrigerated auto-sampling equipment with 

ISCO Model 720 bubbler flow module was used to conduct the monitoring.  In-line weirs were 

placed at either the influent or effluent sampling locations as a primary device for flow 

measurement in conjunction with the ISCO Model 720 bubbler flow module. 

 

Composite samples were collected over the period from August 2010 to March 2012 and yielded 

21 paired storm event samples suitable for statistical analysis.  Laboratory sample analysis was 

conducted for the parameters shown in Figure 6 with each sample result yielding an Event Mean 

Concentration (EMC) for each parameter at each monitoring location.  Monitoring and 

subsequent statistical data analysis was based on guidance provided by the EPA and ASCE in the 

2002 and 2009 publications, Urban Stormwater Performance Monitoring.  Figures 4 and 5 

show typical monitoring equipment utilized.  Appendices B, C, and D discuss the Pilot SCM 

program monitoring protocols and operating procedures.  Appendix F discusses the Charlotte-

Mecklenburg monitoring program QAPP. 
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 Figure 4:  In-Line Monitoring Weir           Figure 5:  Automated Monitoring Equipment 

 

 

DATA ANALYSIS  

 

As stated above, project monitoring yielded data from 21 paired storm event samples suitable for 

statistical analysis.  This produced Event Mean Concentrations (EMCs) for each parameter 

analyzed for both the SCM influent and effluent monitoring points.  The data were analyzed 

using non-parametric statistical methods that account for data below detection limits (Helsel, 

2005).   Specifically robust regression on order statistics were used to calculate summary 

statistics, including the median event mean concentrations used to calculate the percent 

concentration reduction for each parameter.  The modified sign test was used to test for 

significant differences between influent and effluent paired samples.  For parameters where data 

analysis did not produce a statistically significant result, a value of zero percent (0%) reduction 

was assigned to the parameter as non-significant results are considered to be not statistically 

different from zero. 

 

Figure 6 shows the parameters sampled and corresponding information including median event 

mean concentrations and statistically significant percent reductions.  Appendix E discusses the 

Pilot SCM program data analysis protocol. 
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   Figure 6:  Lions Gate Vortechnics - Data Analysis Results 

 

 

CONCLUSIONS 

 

The results of the data analysis for the Vortechnics SCM showed statistically significant event 

mean concentration increases (exports) of the median values of various parameters, including 

Ammonia Nitrogen by -32.1%; Nitrite + Nitrate by -19.1%; and Total Nitrogen by -0.6%.   

While all parameter data collected and analyzed under the Pilot SCM Program is vital for water 

quality management efforts, one of the most important parameters for evaluating SCM 

performance is Total Suspended Solids (TSS) and the percent removal efficiency thereof.  This is 

because the Cityôs NPDES MS4 Stormwater permit requires that SCMs (BMPs) be capable of 

achieving a target removal efficiency of 85% for TSS and data evaluated under the Pilot SCM 

Program can assist in determining whether or not a particular SCM is approved for use within the 

Cityôs Local BMP manual.   

 

The Vortechnics SCM data for TSS for this site showed higher median EMC values in the 

effluent compared to that of the influent, the results were not statistically significant and 

therefore are considered to be not statistically different from zero, meaning zero percent (0%) 

removal efficiency for this parameter.  This result is consistent with data analysis results for 

other hydrodynamic separator SCMs studied under the Pilot Program of which lower percent 

values for TSS removal efficiencies were observed as well. 

 

Appendix A shows data graphs comparing several SCMs recently studied under the Cityôs Pilot 

SCM program, including the Vortechnics SCM discussed in this report. 

 

The following codes correspond to the SCMs studied and shown in Appendix A: 

 

APFG ï Ashley Park FloGard Unit 

FLID ï Freedom Drive LID Bioretention Cells 

FS39 ï Fire Station 39 Sand Filter 
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LGVOR ï Lionôs Gate Vortechnics Unit 

LGVS ï Lionôs Gate Vort Sentry Unit 

LOWESBAY ï Loweôs South Blvd. BaySeparator Unit 

LOWESCRY ï Loweôs South Blvd. Crystal Stream Technologies Unit 

NPSTC ï CDOT North Pointe StormCeptor Unit 

NPSTT ï CDOT North Pointe Storm Trooper Unit 

 

 



                                   Lions Gate  ð Vortechnics  - Final Monitoring Report  
 

7 
 

 

 

REFERENCES 

 

Helsel, 2005. Nondetects And Data Analysis: Statistics for Censored Environmental Data. Wiley 

Publishers 250p. 

 

EPA and ASCE, 2002. Urban Stormwater Performance Monitoring 

 

EPA and ASCE, 2009. Urban Stormwater Performance Monitoring 

 

Hathaway, JM, NCSU, 2007. CITY of CHARLOTTE Pilot BMP Monitoring Program, CATS - 

Bus Maintenance Operations Facility, Crystal Stream
 
Stormwater Treatment Structure ï Final 

Monitoring Report 

 

Contech website: http://www.conteches.com/  

 

http://www.conteches.com/


                                   Lions Gate  ð Vortechnics  - Final Monitoring Report  
 

8 
 

 

 

APPENDIX A 
 

Data Analysis Figures 
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