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Effectiveness Study Effectiveness Study 
2006 2006 -- 20102010

FeaturesFeatures
Retrofit treatment for 516 acres of tributary 

area
 Untreated downtown industrial/residential area
 Over 70% impervious

Compensatory treatment via expansion 
planned for new Jacksonville Courthouse and 
Library

 7 acre facility provides flood control
Adjacent brownfield site requires a hydraulic 

barrier to keep groundwater pollution isolated
Performance monitoring



City of Jacksonville NPDES/MS4 City of Jacksonville NPDES/MS4 
PermitPermit Phase I MS4 Monitoring Plans must 

meet the following goals: 

1. Identify potential water quality problem 
areas related to stormwater runoff that 
can be targeted for corrective action.

2. Measure the effectiveness of 
stormwater pollution reduction 
measures (i.e., BMPs) that have been or 
will be implemented; and 

3. Document pollutant loadings and/or 
trends in pollutant loadings for specific 
watersheds or outfalls. 



Monitoring PlanMonitoring Plan

Seven storm events (0.2 – 1.5 
inches)
Three dry season (October 1 

through April 30)
Four wet season (May 1 through 

September 30)

Inflow location center of 72 inch 
inlet pipe designated “UDC1”

Outflow location 24 inch discharge 
pipe designated “UDC2”

Monitoring PlanMonitoring Plan
ConstituentsConstituents

Flow weighted composite:
NH3, TKN, NO23
TP, OP
TSS
Cd, Cr, Cu, Zn

Grab:
Oil & Grease
Fecal coliform bacteria



Retrofit Retrofit 
TreatmentTreatment

Pond Outfall

~ 2/3 flow



Smart Box (1 of 2)Smart Box (1 of 2) Smart boxes over flowingSmart boxes over flowing
June 2007June 2007

Deer Creek main channel

To the S
W pond



Under construction Under construction 
20062006

72 inch ID Inlet Structure 72 inch ID Inlet Structure 
20062006



John Abendroth, Silvia Costin, John Abendroth, Silvia Costin, 
Dana Morton & Patrick Victor Dana Morton & Patrick Victor 

20062006

Dana Morton & Patrick Victor Dana Morton & Patrick Victor 
20062006



Under construction Under construction 
20062006

Under construction Under construction 
20062006



Hydraulic BarrierHydraulic Barrier
Groundwater modeling to characterize 

transport of contaminants from adjacent 
brownfields site (MODFLOW).

Small trench surrounds RSF on elevated 
grade;

Constant head applied above water level of 
pond:
Maintained by 500 GPM pump
Constant circulation of water from pond, 

up into trench, and down soil column 
isolates contaminants (a ‘curtain’ of 
water)

Hydraulic BarrierHydraulic Barrier



Hydraulic BarrierHydraulic Barrier

Lift Station

Hydraulic Trench

Hydraulic BarrierHydraulic Barrier



July 2009July 2009
UDC 1 sampling site under UDC 1 sampling site under 

construction construction 
20072007



UDC 1 Rain GaugeUDC 1 Rain Gauge
(cover removed for maintenance)(cover removed for maintenance) Cell phone

6712 ISCO Sampler

Battery charged by solar panel



5 gallon 
glass 

sample 
container

Performance Performance 
Monitoring at IntakeMonitoring at Intake

ISCO 750 Area Velocity MeterISCO 750 Area Velocity Meter
ISCO 6712 AutoISCO 6712 Auto--SamplerSampler



New sampling assemblyNew sampling assembly

ISCO 750 Area Velocity MeterISCO 750 Area Velocity Meter
ISCO 6712 AutoISCO 6712 Auto--SamplerSampler

Slightly used sampling Slightly used sampling 
assemblyassembly



UDC1 Clean out trash pileUDC1 Clean out trash pile

Sample at flow: > 0.5 fpsSample at flow: > 0.5 fps



Sample at rain: > 0.2 inch/hourSample at rain: > 0.2 inch/hour

500 mL sample every 20,000 500 mL sample every 20,000 cfcf



Performance Performance 
Monitoring at OutfallMonitoring at Outfall

ISCO 750 Pressure TransducerISCO 750 Pressure Transducer
Measures flow based on SWMM Measures flow based on SWMM 
rating curverating curve
ISCO 6712 AutoISCO 6712 Auto--Sampler Sampler 

Pond overflow structurePond overflow structure

Sampling assembly in 
discharge pipe



First storm captured 
for 2010 phase III

Sample at rise in level > 0.3 ft Sample at rise in level > 0.3 ft 
in one hour, 500 mL/5,000 in one hour, 500 mL/5,000 cfcf

Maintenance visits ~ weeklyMaintenance visits ~ weekly



September 17, 2007September 17, 2007

4.90 inches at Craig Airport4.90 inches at Craig Airport

September 17, 2007September 17, 2007

4.90 inches at Craig Airport4.90 inches at Craig Airport

Ant 
balls



Ant ball

Ants!!!Ants!!!



Ants!!!Ants!!! Ants!!!Ants!!!



Ants!!!Ants!!! Ants donAnts don’’t like mothballs!!t like mothballs!!



Processing Inflow

Processing Outflow



Bottle picturesBottle pictures

Inflow Outflow

RainfallRainfall

InflowInflow

StageStage
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9485Zinc

8269Copper

9177

Total 
Suspended 
Solids

8169
Phosphorus-
Total

2779
Orthophosphate 
as P

3737Total Nitrogen

UDC Estimated Removal 
Efficiency (%)

Published Expected 
Removal Efficiency (%)Constituent

Comparison of Expected Comparison of Expected 
Removal EfficienciesRemoval Efficiencies

Construction for expansion to begin Construction for expansion to begin 
this year  5.5 to 12.3 acres.this year  5.5 to 12.3 acres.



July 2010July 2010

Beemat EvaluationBeemat Evaluation

Building a Building a BeematBeemat



July 2010July 2010
Beemat EvaluationBeemat Evaluation


