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Example Remediation
Project: Lead Immaobilization at
Small Arms Firing Ranges

Objective: To Cost Effectively remove or reduce the toxicity
of Lead at SAFR

Many Approaches

Soil Formation (Order) and Small Arms Firing Ranges

Dig and Haul
Containment

Water Treatment
Biological Treatment
Sor ption

Physical Treatment
Phyto Remediation
EK

ETC.
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What is Environmental Remediation

The removal of Contaminants form
Environmental Media

— Soil — Groundwater
— Sediment — Surface Water

® Most used technique
® Involves

= Landfill

= SWMU
® Only Transfer Issue
® Long Term Liability
® Relative Low $

® Dependson Many
Factors
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Containment

e Landfills

e Slurry Walls

» Solidification/Stabilization
 Vitrification

e Calcination

Slurry Walls

Vitrification

e Primarily Nuclear Waste
* Energy Intensive

In-Situ Vitrification Process

Backup Of-Gas
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L andfills

e TypesC & D
e |ssues

CONCEPTUAL LANDFILL DESIGN CROSS SECTION

AN EXTRAGTION WELLE

e Exsitu & Insitu

e Lime, Fly Ash,
Portland, Adsor bent$:

* Mixing Critical

Insitu Vitrification
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Calcination Water Treatment

¢ Water Treatment
* Neutralization
Precipitation
¢ Flocculation
* Sedimentation
¢ Membrane Treatment
* |on Exchange
« Electro Techniques
e Flotation .
» Electrowinning ‘

e Filtration

UNTREATED

Electrowinning

BB E I ry s

g P Tabling
Tamy F Flotation
Classification
ENNES

Magnetic and
Electrostatic Separation

Density segregation
Soil Flushing/Washing

Other Remediation Technologies

Heap leaching

Phyto Remediation

Chemical and

Supercritical Water

Oxidation

Adsor ption/Absor ptio

Freeze Crystallization : 2 — Electromigration

Electrokinetics - PR g Electroosmosis
s Electrophoresis

pH
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EK
Pt. Mugu NAWS EK Field Project

Blologlcal Treatment

— Activated Sludge
—RBC

— Aerated Lagoons
— Trickling Filters
— Composting

e Anaerobic
DoD 6.4 Dem/Val Project - . . q
EPA SITE Project — Anaer obic Digestion
ESTCP — Composting
— Stabilization Ponds
— Engineered Wet Land

Remediation Reclamation

Requirement for Application
Results

e Site assessment
—CoC
— Soil Characteristics
— Geology
Costs
Regulations
Public - NIMBY
PRG
Clean Closure

Remediation Reclamation

Climax Mine _ _ s
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Storke Yard at Clln'm sn 2003 (Ieﬂ}and in 2012 aﬂer revegetahon activities that included using
s Ci eration. These activities

compost produced a
were part of a larger prqect tn restore the Ancansas River channel and habitat at Storke Yard, both
of which had been impacted by historic mining activities.




