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INTRODUCTI ON

The Cityof Charlotte through its Stormater Services Divisiomaintainsan aggressive Pilot
StormwateiControl Measur¢SCM) Program. The purpose of the pilot program is to monitor

various types of structur@CMswithin varied land use types to detene their best use and
effectiveness in Charlotteds overall stor mwat
program strives to determine the cost benefit, pollutant renaowebload reductioefficiency,

guantity control, and operation & maingerce costs/requirements of the various struc&@s

within the pilot program. The Citytilizes information gained under the PilSBCM Program to

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

standards for lashdevelopment projects.

During 20@®, the City of Charlottéegan reviewing plans for thedns Gate residential
developmenin Charlotte. The developer for the project had requested to utilize proprietary
hydrodynamic separatid®CM technologies in lieaf conventional stormwater treatmdat the
site Althoughtheseproprietary technologiegre not approved for use within theitinder the
Pilot SCM program the City was able to grant approval for installation of two (2) different
proprietary hydrodyamic 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 fladicles (oil,
grease, and gross solids) from a given watershed. Stormwater is routed into ttredlayi

system where the energy of the water carries it through the system in a particular flow path
(typically a swirl action or through some filtratianechanism) 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 atesigned 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 allowipgsded

particles to sttle out(Hathaway, 200).

This monitoring report will focus on the installationonitoring and effectivenessf the
VortechnicsSCM installed at the siteAdditional informationabout the SCMs available athe
Contechwebsite:http://www.conteches.com/

PROJECT DESIGN

The project design called for the installatiorad¥ortechnicsunit to treats.35acres of the site.
The watershed area draining to the SCM consistedéd®o impervious surfaceomprised 6

roof tops streets, sidewalks, driveways, and grassed antlais aresidentialand use The

SCM system was designadd sizedo treat the water quality flow rate for Charlotte which is
equivalent to the 1 yed hour storm or 1.86 inches of rainfallhe stormwater system walso
designed with a flow splitter device that would allow stormwater runoff to flow to the SCM at
the design rate, while divertifiggher bypass$lows directly to a detention chamber without
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treatment from the SCMrigures 1 and 2 show the plan view layout arf®ICM detailsor the
project respectively.
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Figure 1: Lions GatePlan View Layout
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A typical Vortechnicsunitis depicted irFigure 3.
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Figure 3: VortechmicsUnit

SCM PERFORMANCE MONITORING

Performance monitoring for théortechnicsSCM on site consisted of conducting full storm
hydrograph flomweighted composite sampling of the stormwater influent to and effluent from
the SCM. Teledyne ISC@valancheModel 6712refrigeratecautosampling equipment with
ISCO Model 720 bubbler flow module was used to conduct the monitoridinelweirs were
placed aeitherthe influentor effluent sampling locations as a primary device for flow
measurement in conjutien with the ISCO Model 720 bubbler flow module.

Composite samples were [ealted ove the period fromAugust2010 to March 2012 and yielded

21 paired storm event samples suitable for statistical analysis. Laboratory sample analysis was
conducted for th pammeters shown iRigure 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 piovitiedEPA and ASCE in the
2002 and200 publicatiors, Urban Stormwater Performance Monitoringigures4 and5

show typical monitoring equipment utilizedppendices B, C, and Ddiscuss the Pilot SCM
program monitoring protocols and operating procedufggmpendix F discusses @ Charlotte
Mecklenburg monitoring program QAPP.
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Figure 4. In-Line Monitorig Weir Figure 5: Automated Monitori

DATA ANALYSIS

As stated above, projectonitoring yielded data from 2daired storm event samples suitafole
statistical analysis. This produced Event Mean Concentrations (EMCSs) for each parameter
analyzed for both the SCM influent and effluent monitoring points. The data were analyzed
using norparametric statistical methods that account for data belaetitat limits (Helsel,
2005). Specifically robust regression on order statistics were used to calculate summary
statistics, including the mediavent mean concentrationsed to calculate the percent
concentratiomeduction for each parametefhe modiied sign test was used to test for
significant differences betweeanfluent and effluenpaired sampleskor parametes wheredata
analysisdid not producea statistically significant result value okzero percent @) reduction
was assignetb the paameteras nonrsignificant results are considered to be not statistically
different from zero.

Figure 6 shows the parameters sampled and corresponding information including eaelian
meanconcentrations anstatistically significanpercent reductionsAppendix E discusses the
Pilot SCM program data analysis protocol.



V

D soryi
' WATER

Lions Gate & Vortechnics - Final Monitoring Report
|

Daramiotor Units # of paired mﬂuem Efﬂuent % ‘ P- Significant
samples | (median values) | (median values) | Reduction | Value at 0.05

Ammonia

Nitrogen mg/L 21 0.28 0.37 -32.1% | 0.0083 ¥
Nitrite + Nitrate mg/L 22 0.34 0.405 -19.1% | 0.0225 Y
TKN mg/L 21 1.20 1.20 0% | 0.2483 N
Total Nitrogen mg/L 21 1.80 1.81 -0.6% | 0.0392 Y
Total Phosphorus | mg/L 21 0.40 0.43 0% | 0.50000 N
SSC mg/L 21 16.0 175 0% | 0.1434 N
TSS mg/L 20 16.0 19.5 0% | 0.3930 N
Turbidity NTU 20 14.0 18.0 0% | 0.0880 N
Chromium ug/L 21 * 0.399 * 1 0.5000 N
Copper ug/L 21 | 5.4 0% | 0.2483 N
Lead ug/L 21 * * * * *
Zinc ug/L 21 18.0 20.0 0% | 0.1434 N

* Data set contained too many non-detect values to accurately calculate summary statistics or provide statistical analysis

Figure 6: Lions Gate VortechnicsData Analysis Results

CONCLUSIONS

The results of the data analy8s theVortechnicsSCM showed statistically significant event
mean concerdtionincreasegexports)of the median values of various parameters, including
Ammonia Nitrogerby -32.1%; Nitrite + Nitrateby -19.1%; andTotal Nitrogenby -0.6%.

While all parameter data collectadd analyzedinder the Pilot SCM Program is vifak water
guality management effortsne ofthe most important paramesdor evaluating SCM
performance is Total Suspended Solids (TSS) and the percent removal effibemeoy. This is

becauselt e

Cityos

NPDES MS4

St or mwBMPg) e capable oni t
achieving a target removal efficienof/85% for TSS and data evaluated under the Pilot SCM

req-t

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

Cityos

Local

BMP manual

TheVortechnicsSCM data for TSSor this siteshowed highermedian EMC values the
effluent compared to that of theflient, the results were not statistically significant and
therefore are considered to et statistically different from zereneaningzeropercent0%)
removalefficiencyfor this parameterThis result is consistent withataanalysis results for

other hydrodynamic separator SCMs studied under the Pilot Program of which lower percent
values for TSS removal efficiencies were observed as well.

AppendixAs hows
SCM program, including th&ortechnicsSCM discussed in this report.

dat a

graphs

comparing

The following codes correspond to the SCMs studied andrshmoppendix A:

APFGT AshleyPark FloGardJnit
FLID 7 FreedonDrive LID Bioretention Cells
FS39i Fire Station 39 Sand Filter

sever al

S CMs
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LGVORiLi onb6s Gat &ntVortechnics

LGVSiLi on6és Gate Vort Sentry Unit
LOWESBAYi Lowe 0s Sout h BUnitd. BaySeparator
LOWESCRYi Lowe 6 s S cCwystahStr&ahTeadhrologies Unit

NPSTCi CDOT North Pointe StormCeptor Unit

NPSTTi CDOT North Pointe Storm Trooper Unit
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APPENDIX A

Data Analysis Figures
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Total Nitrogen
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Total Phosphorus
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