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Definition: The practice of considering all 

environmental effects of remedy 

implementation and incorporating options to 

minimize the environmental footprints of 

cleanup actions.

²Ƙŀǘ ƛǎ άDǊŜŜƴ wŜƳŜŘƛŀǘƛƻƴέΚ
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¦Φ{Φ 9t! !ŘƳƛƴƛǎǘǊŀǘƻǊΩǎ /ƻƳƳŜƴǘǎ ƻƴ 
Stewardship & Sustainability

ǒά9ƴƘŀƴŎƛƴƎ 9t!Ωǎ environmental stewardship in the 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ƛǘǎ ŎƻǊŜ Ƴƛǎǎƛƻƴǎέ

ǒάIŀǊƴŜǎǎƛƴƎ ƴƻƴ-regulatory agenda to enhance sustainability
ƎƛǾŜƴ ƭƛƳƛǘŜŘ ǊŜǎƻǳǊŎŜǎέ

ǒάIƻǿ Řƻ ŀŎǘƛƻƴǎ ǘŀƪŜƴ ƻƴ ŀ regulatory basis help us advance 
ǎǳǎǘŀƛƴŀōƛƭƛǘȅΚέ

ǒά¢Ƙƛƴƪ ƻŦ simpleǘƘƛƴƎǎ ǘƘŀǘ ƘŀǾŜ ŀ ōǊƻŀŘ ƛƳǇŀŎǘέ

ǒά/ƻƴǎƛŘŜǊ Ƙƻǿ ǘƘŜ !ƎŜƴŎȅ ƛƳǇŀŎǘǎ local communities in 
ŦǳƭŦƛƭƭƛƴƎ ƛǘΩǎ Ƴƛǎǎƛƻƴέ
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* From notes taken at NACEPT Environmental Stewardship Subcommittee 

public hearing.  Arlington, VA.  July 1, 2009.



Related But Not Synonymous

Renewable
Energy

Climate
Change

Green
Remediation

Sustainable 
Reuse
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¢ƘŜǊŜΩǎ {ǘƛƭƭ aǳŎƘ ²ƻǊƪ ǘƻ 5ƻ
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Total Cost: $209 Billion
(billions)

USTs
U.S. DOD
U.S. DOE
Civilian Agencies
State & Private
Superfund NPL
RCRA Corrective Actions

125,000

6,400
5,0003,000

150,000

736 3,800

Total Sites: 294,000 

Source: http://cluin.org/market/



Green Remediation: Common Themes 
in Site Cleanup Programs

ǒFits within existing 
frameworks

ǒOpportunities exist 
throughout site 
investigation, design, 
construction, operation, 
and monitoring

ǒAddresses core 
elements (see figure)
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Core Elements:
Air Emissions

ǒLower air emissions leading 
to reductions in harmful 
particulate matter and 
ground-level ozone 
precursors 

ǒUse of cleaner fuel and 
retrofit diesel engines

ǒModified operations to 
reduce operating and idle 
time

Diesel oxidation catalysts, diesel 

particulate filters, selective catalytic 

reduction, and ultra-low sulfur diesel 

are options for reducing emissions 

from onsite equipment

Field Machinery and Vehicles Used 

for a Typical Multi-Phase Extraction 

Project over Five Years

Fuel

(gallons)

CO2

(lbs)

Site preparation:  One Bobcat with 

intermittent use of flatbed trailer-truck 

or dump truck operating for 26 weeks  

8,996 199,711

Well construction: Truck-mounted 

auger system installing ten 75-foot 

extraction wells over 30 days

612 13,586

Routine field work: Two pickup 

trucks for site preparation, construction, 

treatment system monitoring, sampling, 

and repair over five-year duration 

19,760 383,344

Total for Project Life:  29,368 596,641

Construction could account for 30-40% of fuel 

consumption and air emissions of a cleanup. 
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Core Elements:
Water Requirements & Resources

ǒMinimum fresh water use and 
maximum reuse

ǒPrevention of water quality 
impacts, e.g. nutrient-loading or 
disruption of natural hydraulics

ǒReclaimed treated or stormwater 
for beneficial use or storage

ǒAlignment with proposed EPA 
rule on construction effluent: 
- Specific BMPs at all construction sites

- Sediment basins at sites > 10 acres 

- Numeric limits of turbidity at sites > 30 acres  
with high rainfall and clay content

Rock-filled stormwater 

channels and erosion 

control blankets used 

for excavation and 

backfilling at former 

U.S. Navy landfill 

Portable closed-loop 

wheel washing 

systems for reducing 

onsite and offsite 

trackout during 

construction

http://cicacenter.org/cs.cfm 9
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Core Elements:
Land & Ecosystems

ǒMinimal habitat disturbance 
such as noise and lighting

ǒSoil and sediment protection 
from compaction, decon, or 
uncontrolled traffic

ǒUse of local byproducts such as 
fly ash or ag waste

ǒEcosystem restoration and 
protection practices such as 
selecting native plant species 
and relocating affected animals 

Metal salt crust 

along Upper 

Arkansas River in 

Colorado prior to 

Superfund removal

Ten years after 

applying municipal 

biosolids and 

assorted nutrients 

along the 

Arkansas River

ñI promise Iôll walk and 

feed himò 

é alligator rescues 

during removal actions 

at contaminated 

swampland in Georgia
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Core Elements:
Material Consumption & Waste Generation

ǒ Site cleanups often require 
demolition work, use raw materials 
and generate waste

ǒ Reuse and recycling of materials, 
including C&D debris and clean 
metal

ǒ Reduction of secondary wastes such 
as soil corings, wastewater, 
expended chemicals, routine 
supplies, and single-use materials 

ǒ Passive sampling devices producing 
minimal waste

ǒ Minimized extraction and disposal of 
natural resources

Concrete salvaging   

during cleanup at 

Barksdale AFB in 

Louisiana to help meet 

federal ñgreening the 

governmentò goals

Triad planning for 

10-day mobilization 

to investigate plus 

conduct removal at 

Paducah GDP in 

Kentucky, and only 

23 lab samples

10,0003-yd soil removal 

in Georgia yielding 280 

tons of scrap steel

and 58 tons of tin left 

by past wood treating
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