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ABSTRACT

In this study, land farming and chemical oxidation of a diesel-contaminated site is compared to evaluate the environmental
impact during soil remediation using the Spreadsheet for Environmental Footprint Analysis by U.S. EPA. Each
remediation process is divided into four phases, consisting of soil excavation, backfill and transportation (Phase 0),
construction of remediation facility (Phase 1), remediation operation (Phase 2), and restoration of site and waste disposal
(Phase 3). Environmental footprints, such as material use, energy consumption, air emission, water use and waste
generation, are analyzed to find the way to minimize the environmental impact. In material use and waste generation, land
farming has more environmental effect than chemical oxidation due to the concrete and backfill material used to construct
land farming facility in Phase 1. Also, in energy use, land farming use about six times more energy than chemical
oxidation because of cement production and fuel use of heavy machinery, such as backhoe and truck. However, carbon
dioxide, commonly considered as important factor of environmental impact due to global warming effect, is emitted more
in chemical oxidation because of hydrogen peroxide production. Water use of chemical oxidation is also 2.1 times higher
than land farming.
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Fig. 1. Satellite photo of the target site and contamination map.
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Fig. 2. Schematic diagram of land farming process and chemical oxidation process.
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Table 1. Material, water and energy use of land farming and chemical oxidation

Land Farming Work Resource Amount Unit
Excavation Diesel 938.0 L
Phase 0 Soil upload and transportation Diesel 3321.2 L
Earth work Backfill after remediation Diesel 573.4 L
Soil compaction after remediation Diesel 587.2 L
T i st d Diesel 454 L
emporary sotl siorage yan HDPE Liner 738 M?
Phase 1 Diesell 176.2 L3
Installation . . . Grave 43 M3
Land farming facility installation Concrete 132 M
Steel bar 14.7 Ton
HDPE Liner 1364 M2
Diesel 1544.8 L
Fertilizer 361.8 Kg
Phase 2 . . Organic compound 1.63 Kg
Operation Remediation operation Water 736 M
Electricity 168.2 Kw
Activated carbon 440 Kg
Demolition Diesel 123.6 L
Phase 3 Wast 306.5 T
Waste di | . aste . on
asie disposa Waste disposal Hazardous waste 440 kg
Chemical oxidation Work Resource Amount Unit
Drilling Diesel 473 L
Concrete 18 M
PE pipe 1 M
Phase 1 PVC pipe 56 M
Installation Well installation Gravel 0.23316 M3
Bentonite 60 Kg
Cement 48 Kg
Steel pipe 3.6 M
Phase 2 o Electricity ‘ 5040 Kw
Overation Chemical injection Hydrogen peroxide 30.8 Ton
P Water 572 Ton
Phase 3 .
Waste disposal Waste disposal Waste 41.8 ton
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Fig. 3. Material footprint analysis of land farming and chemical
oxidation.
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Fig. 5. Energy footprint analysis of land farming and chemical
oxidation.
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