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Perchlorate Plumes & Remediation InfrastructurePerchlorate Plumes & Remediation Infrastructure
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19971997
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20002000

20012001

•• Initial DiscoveryInitial Discovery

•• Initial Characterization Initial Characterization 
•• OnOn--Site Well FieldSite Well Field
•• GWGW--11 Pond11 Pond

•• Seep CaptureSeep Capture
•• Temporary IXTemporary IX
•• Perchlorate Cleanup PlanPerchlorate Cleanup Plan

•• Pilot PlantsPilot Plants

•• NPDES PermitNPDES Permit

•• OnOn--Site Slurry WallSite Slurry Wall
•• All Well Fields All Well Fields 
•• Extraction InfrastructureExtraction Infrastructure

•• Initial CharacterizationInitial Characterization

•• In Situ Bioremediation In Situ Bioremediation StudiesStudies
•• Groundwater ModelingGroundwater Modeling

•• Initial DiscoveryInitial Discovery

•• Lab Bench Scale TestsLab Bench Scale Tests

•• Continued CharacterizationContinued Characterization

TRONOXTRONOX AMPACAMPAC



•• FullFull--Scale GW TreatmentScale GW Treatment
(ISEP(ISEP--PDM)PDM)

••Expanded OnceExpanded Once--Through IXThrough IX

•• Expansion of Seep Area Well FieldExpansion of Seep Area Well Field

•• FullFull--Scale FBR System ConstructedScale FBR System Constructed

•• FBR System ExpansionFBR System Expansion
•• Athens Rd Well Field OptimizationAthens Rd Well Field Optimization
•• FBR System OptimizationFBR System Optimization

•• ISB Pilot TestISB Pilot Test
•• UIC Permit UIC Permit -- PilotPilot

•• Phase I & II CharacterizationPhase I & II Characterization

•• Aquifer TestingAquifer Testing

•• ISB Area ModelingISB Area Modeling
•• ISB System Installation InitiatedISB System Installation Initiated

•• UIC PermitUIC Permit
•• ISB System OperationalISB System Operational

••Interim (Jun Interim (Jun –– Dec)Dec)
••Permanent (Dec Permanent (Dec –– current)current)

••ISB System OptimizationISB System Optimization•• Athens Rd ModelingAthens Rd Modeling
•• FBR OperationFBR Operation

TRONOXTRONOX AMPACAMPAC
20022002

20032003

20042004

20052005

20062006

20072007

•• Transition from IX to FBRTransition from IX to FBR



Capture & TreatmentCapture & Treatment
FullFull--Scale System: ~ 950 Scale System: ~ 950 -- 1,000 gpm @ ~ 260 ppm1,000 gpm @ ~ 260 ppm

•• Athens Road Well FieldAthens Road Well Field
•• OnOn--Site Ponds (GWSite Ponds (GW--11 & AP5)11 & AP5)
•• OnOn--Site Well Field / Slurry WallSite Well Field / Slurry Wall
•• Seep Area Collection Seep Area Collection -- GW & SurfaceGW & Surface
•• Fluidized Bed Reactor (FBR) Treatment SystemFluidized Bed Reactor (FBR) Treatment System

Mitigation System: ~ 220 Mitigation System: ~ 220 –– 400 gpm @ ~ 8 400 gpm @ ~ 8 -- 12 ppm12 ppm
•• Athens Road Well FieldAthens Road Well Field
•• Athens Pen Well FieldAthens Pen Well Field
•• Injection Well FieldInjection Well Field
•• Performance Monitoring WellsPerformance Monitoring Wells
•• InIn--Situ Bioremediation System (ISB)Situ Bioremediation System (ISB)
•• Eastgate Drain Sealing ProjectEastgate Drain Sealing Project
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Perchlorate Loading Perchlorate Loading -- Las Vegas Wash Las Vegas Wash -- Northshore Road Sampling PointNorthshore Road Sampling Point
RealReal--Time Flow ValuesTime Flow Values



Willow Beach Sampling PointWillow Beach Sampling Point
Perchlorate Concentration (Perchlorate Concentration (μμg/L)g/L)
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Perchlorate Concentration Colorado River  Perchlorate Concentration Colorado River  
WhitsettWhitsett Intake Sampling PointIntake Sampling Point
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October 2002 
~ 420 - 580 lbs/day

October 2003 
~ 150 - 300 lbs/day

October 2004 
~ 80 - 120 lbs/day

October 2005 
~ 80 - 100 lbs/day

October 2006 
~ 80 - 100 lbs/day

Breakthrough Curve: 90% Efficient Model ResultsBreakthrough Curve: 90% Efficient Model Results



Future WorkFuture Work

Capture Zone Evaluation for Extraction Well Capture Zone Evaluation for Extraction Well 
FieldsFields

TronoxTronox
AMPACAMPAC

Determine Strategies for Sustainable ReDetermine Strategies for Sustainable Re--
InjectionInjection

AMPACAMPAC



Significant BenchmarksSignificant Benchmarks

FullFull--Scale Remediation SystemScale Remediation System
TRONOX TRONOX –– FBR FBR 
AMPAC AMPAC –– ISB ISB 

90% Reduction in Perchlorate Loading to Las Vegas 90% Reduction in Perchlorate Loading to Las Vegas 
WashWash

Benchmarks Achieved Lacking Enforceable Benchmarks Achieved Lacking Enforceable 
StandardStandard


