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Scenario

500 miles 500 km

Billings Dam is the biggest reservoir in São Paulo (population 23 million)
Total area: 108 km2

Total volume: 1 billion m3 water
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39 cities in great SP area
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Geologic Section



Fate and Flow Modeling



Fate and Flow Modeling



Intervention Plan / SSTLs

Apresentador
Notas de apresentação
PCE ~3,000ppbPotability



Situation / Consequences

 Environmental Agency – plume must be stopped / remediated

 No Compliance – client costumers’ auditings

 Legal Consequences
 Operational Permit could be revoqued
 Environmental Crime / Fine for contaminate a water body
 If contamination affects the supply → water supply to population, 



Bench and Pilot Test

 ISCR was defined as the most efficient approach;

 Bench tests (stability of the reaction medium, pH correction and 
product formulation)

 Increase of ZVI % in formula

 Full Scale injection parameters definition:

 radius of influence and distribution of the amendment;



Analytical Result ACRe-04 - Pilot Test

Baseline dez/15 fev/16 mar/16 jun/16
PM-21 522,40 418,00 290,40 309,90 119,80
PM-48 864,20 2970,10 0 0 0
PM-50 483,33 0 382,60 429,59 49,20
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Full Scale Remediation – Initial Design
Injection in lines in the impacted area

ACRe 3

 Area: 1.450 m²

 Llines A, B and C

ACRe 4

 Area: 7.900 m²

 Lines D, E, F, G, H and I
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Início da injeção: Outubro/15A injeção de agente remediador está sendo executada em etapas com acompanhamento da estabilidade do meio reacional, cujos resultados definirão a necessidade de incrementos às ações de remediação;Monitoramentos: in situ, geoquímicos e VOC; Periodicidade das análises químicas: a ser definida conforme o estabelecimento do meio reacional/etapa de injeção.Os prazos estimados para alcance das metas de remediação serão de até 36 meses após o término das injeções, podendo estas serem alcançadas em período inferior. 



Interest layers: surface saprolite
• 15 m deep in the ACRe-03 area 
• 24 m in the ACRe-04 area
Injected product: 81 tons
Injection period: 91 injection points in 3 months + 
point polishing actions

Full scale ISCR injection
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smb://192.168.164.254/sgwdados/Clientes/Valeo C1720/Valeo Cibie C1721/_Projetos C1721/PJ899C1721_Plano de Intervenção e Remediação/4_Full_Scale/Figuras/Figuras Relatório/PJ899C1721_Fig8_Caminhamento_Modelo.pdf



Full Scale Remediation - Executed and Planned Injection - ACRe-04

Main Site
Off Site Area

PPA
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Incluir um slide anterior mostrando a pluma inteira



Full Scale Remediation - Executed and Planned Injection - ACRe-03
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ORP Variation
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Performance Results - ACRe-03
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INSERIR A PLUMA DE PCE E DESTACAR OS PO;OSAME-03 and AME-04 Remediação foi finalizada em Junho de 20171ª fase  (out/15 - Mai/16)2ª fase (Set. – Dez./16)3ª fase (Mar. – Jun./17)



Performance Results – ACRe-04

Apresentador
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INSERIR A PLUMA DE PCE E DESTACAR OS PO;OSAME-03 and AME-04 Remediação  foi finalizada em Junho de 20171ª fase  (out/15 - Mai/16)2ª fase (Set. – Dez./16)3ª fase (Mar. – Jun./17)



Plumes Evolution



Resultados

 Refining the contamination plumes and understanding the Hydrogeological 
Model were essential for the correct development of the remediation project
 3 different stakeholders – Client, Env. Agency and Neighbors
 3 different SSTLs, including potability (MCL)

 The amendment must be dosed and applied in a customized way for each site, 
and calibrated for each area, layer and hydrogeochemical condition.
 Slurry viscosity enhancement to help avoiding daylighting

 The injection challenges in the vegetation areas were solved after several attempts, 
approaches and help from Provectus and IET team
 Reduction of fracturing to avoid daylighting through trees’ roots

 The presented project is currently in no further action stage

Conclusions and Lessons Learned
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Cada área foi utilizado um espaçamento diferente, dosagem para cada camada e também levando em consideração as concentrações e proporções dos compostos (se produto mãe ou subproduto)
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