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Table 1. Potential impacts of remediation process (Scandura, 2008)
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Stressor

Affected media

Mechanism/effect

Substance release and production

Airborne NOx and SOx Air
Chloro-fluorocarbon vapors Air
Greenhouse gas emissions Air

Airborne particulatesftoxic vapors/gases/water vapor Air

Liquid waste production Water
Solid waste production Land
Thermal releases

Warm water Water
Warm vapor Air
Physical disturbances and disruptions

Soil structure disruption Land

Noise/odor/vibration

Traffic Land
Land stagnation Land
Resource depletion and gain (recycling)

Petroleum (energy) Subsurface
Mineral Subsurface
Construction material Land
Land and space Land
Surface and groundwater Water
Biology resources Land

General environment

Acid rain/photochemical smog

Ozone depletion

Atmosphere warming

General air pollution/toxic air/ humidity increase
Water toxicity/sediment toxicity /sediment

Land use/toxicity

Habitat warming
Atmospheric humidity

Habitat destruction/soil infertility

Nuisance and safety

Nuisance and safety

Remediation time, cleanup efficiency, re-development

Consumption
Consumption
Consumption
Impoundment
Impoundment

Species disappearance
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B8O} APINE ARgShell et R dlife cyele) Fig. 1. Core elements of green remediation for a cleanup project
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Table 2. Mobile sources typically employed during a five-year multi-phase extraction treatment project (U.S.EPA, 2008)

Field machinery and vehicles used for a typical multi-phase extraction project

Fuel consumption CO; emission

(gallons) (pounds)
Site preparation: one Bobcat with intermittent use of flatbed trailer-truck or dump 8.996 199.711
truck operating for 26 weeks ’ ’
Well construction: truck-mounted auger system installing ten 75-foot extraction wells 612 13,586
over 30 days
Routine field work: two pickup trucks for site preparation, construction, treatment 19.760 383344
system menitoring, sampling, and repair over five-year duration ’ ’
Total for project life 29,368 596,641

A71Ee) 28-S ZolH vl ESE T (bioremediation)
I} 2}EA 3K phytoremediation) 5= 7] -2 U] A
o SMAoR itk & EYu 528 A
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(U.S.EPA, 2008).
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Table 3. Technologies used for Superfund cleanups often involve energy intensive components (U.S.EPA, 2008)

Technology Estimated energy annual average (kWhx 10%) Total estimated energy use in 2008~2030 (kWh x 10%)
Pump & Treat 489,607 11,260,969
Thermal Desorption 92,919 2,137,126
Multi-Phase Extraction 18,679 429,625
Air Sparging 10,156 233,599
Soil Vapor Extraction 6,734 154,890
Technology Total 618,095 14,216,209

Table 4. Estimated CO, emissions from use of five types of cleanup technologies at NPL sites for 2008~2030 (U.S.EPA, 2008)

Estimated CO, emissions annual average Total estimated CO, emissions in 2008~2030

Technology (metric tons) (metric tons)
Pump & Treat 323,456 7,439,480
Thermal Desorption 57,756 1,328,389
Multi-Phase Extraction 12,000 276,004
Air Sparging 6,499 149,476
Soil Vapor Extraction 4,700 108,094
Technology Total 404,411 9,301,443

Table 5. Alternative energy costs (Dellens, 2007)

Cost

E S Applicati .
nergy Source pplications (cenerating capacity)

Cost (use)

U.S. Production

P&T, SVE, data collection, irrigation,

120 MW (PV)

Solar . $8-$10 per watt  $0.04-0.07 per kWh 2,339 MW (CSP)
general energy production 198 MW (solar heating)
Wind P&T, SVE, general energy production $2-$4 per watt  $0.20-0.30 per kWh 11,961 MW
Landfill gas General energy production $2-$3 per watt  $0.07-0.09 per kWh 1,195 MW
Biofuels Equipment/vehicle operation $1.04 per gallon $3.31 per gallon 1.39 billion gallons per year
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Fig. 2. Alternative energy sources at 15 remediation sites
(Dellens, 2007).
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Fig. 3. Usage of alternative energies at 15 remediation sites
(Dellens, 2007).
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