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Conceptual Model
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Hydrogeological Model

K ~ 10-7 cm/s

K ~ 10-2 cm/s



ü On Site (workers)
ü GW concentrations below 

SSTLs
ü Subslab vapor above 

reference levels

ü Off Site (residential):
ü Future residential ocupation

ü Quilombo Stream:
ü Zinc and VC Plumes will 

reach the stream;
ü Concentrations above the 

reference levels.
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SVE System – Emergencial Approach



pH in Groundwater
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ISCR

ü ISCR (Provect-IR and Provect-IRM): both abiotic and biotic dechlorination 
Carbon Fermentation + ZVI Corrosion = ISCR Multiple Reaction Mechanisms
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Production of organic acids (VFAs): electron donors for reduction of 
COIs, O2, NO3, SO4

•  By preventing basification, reduces precipitate formation on ZVI 
surfaces to increase rate of iron corrosion /H2 generation  / 
reactivity

ISCR  = thermodynamic conditions for dechlorination:
•Combined oxygen consumption from carbon fermentation and iron oxidation  Strongly 

reduced environment (-250 to -500 mV)
•High electron/H+ pressure

ZVI Reactions: H2 and Fe+2 and generation
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ZVI Effects

Beta Elimination

Iron corrosion

ISCR Effects

Low ORP redox

H+  diffusion

Biostimulation Effects

Fermatation produces VFAs and H+ 

Stimulation the dehalogenation



PRB Approach



ISCR PRB – PCE (Provect-IR) + Zinc (Provect-IRM)

PRB
PO

PRB-03 PRB-05

PRB-03 Provect-IRM

PRB-05 Provect-IR



T = (-2) ano de 2020T = (0) ano de 2022

PRB

T = (1) ano de 2023

PRB

T = (3) ano de 2025

PRB

T = (8) ano de 2030

PRB

Zinco

Fate and Flow Modeling With PRB - ZINC
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Performance Results – PRB03 Zinc Plume



Performance Results – PRB03 Chlorinated Plume



New Leakage (2021) – WWTP Area – Cupper

Cupper (µg/l):
2020 – 339
2021 - 1,500,000



No action

With PRB

Fate and Flow Modelling – Cupper



Resultados

Next Steps / Lessons Learned
Next Steps:

Keep monitoring and updating the fate and flow model and biogeochemical data

PRB was not designed for the new situation, need to be re-installed in the future

Full scale is being designed at this moment

Lessons Learned:
Hydrogeological and Fate and Flow modeling were the key for the effective actions

Cupper plume, even in very high concentrations, was not enough to affect the 
reactive zone formed by Provect-IR and Provect-IRM



Consultoria e Engenharia Ambiental
www.sgw.com.br

Sidney Aluani
saluani@sgw.com.br

Thanks!


