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EARLY DAYS



LOCAL INFRA STRUCTURE

 No local experience or structure for injections

 No local equipments availability for injections –
need to use drilling companies

 Few direct push equipments available

 No injection tools available

Direct Push
injection...

What is that???

Who is going to
do that???



ACCESS LIMITATIONS



EXTREME CONDITIONS
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EQUIPMENTS / TOOLS SITUATION



EQUIPMENTS / TOOLS ADJUSTMENT

Stanley Hammer Atlas Copco
1800 bpm 600 ~ 1200

40 kg 77
3 kg 6



AMENDMENTS – LEGAL LIMITATIONS

 IBAMA Permit – any in Situ reagent must be previously
approved by the Federal Environmental Agency
 approval process take years

 Bio augmentation is NOT allowed



AMENDMENTS – FORMULA  ADJUSTMENTS

 Different formulation:
 Lack of some raw materials availability
 Geochemistry demanded diferent formulation for performance
 Lots of bench scale and pilot tests

 Development of manufacturing suppliers – finer reagents

 Soil pH adjustment in formula



PERFORMANCE – FAVORABLE NATURAL CONDITIONS

 Avarage temperatures 74º F (more stable year
round);

 Soil rich in organic matter

 Soil with much more nutrientes naturally
available

 Soil with high humidity and GW level variation

 Generally, pH in a favorable range for the
microbiology activity



REMEDIATION STRATEGY ADJUSTMENT

 Inheriting former remediation trials
 Several ISCO sites
 ↓ pH
 ↑ ORP
 ↓ microbiology

 Use of biostimulators

 Amendments formula adjusted for pH and ORP conditions



RESULTS

Baseline out/10 fev/11 mar/12 set/12
PCE 8.576,11 1.854,32 552,04 3,52 1,86
TCE 66,40 427,40 114,19 1,12 1,14
cis-1,2-DCE 436,27 2.009,84 1.637,45 81,55 59,14
VC 17,98 17,43 142,27 19,69 43,01
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NEXT STEPS

 Foccusing in performance:

 Microbiology studies

 New formula adjustment – enhance abiotic reaction

 Direct push equipment and injection tools upgrade
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