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Remedial Action Technologies for the Contaminated Soil and
Groundwater, and its Usage
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Abstract : Along with rapid industrial development, toxic chemicals have been discharged extensively into

the environment. Many of them have flowed into the soil which is final acceptor of environmental pollutants.

As a result, they have deteriorated soil and groundwater environment. Once the soil and groundwater were

contaminated by pollutants, these media can not be easily restored without artificial remediation. Foreign

countries which accomplished earlier industrialization compared to our country have invested enormous capital

for the remedation of contaminated sites and the development of relevant technology. In our country the

reserch on the development of remediation technology has been conducted for several years, but it is still in its

initial stage. This report represents remediation technologies, their adaptability and clean up procedure etc.

which are being used for the managenent of contaminated site in advanced countries.
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Figure 1. Overview of remediation measures.
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Table 1. Suitability of thermal processes depending on the soil/
grain size

soil/grain size mineral
content

suitable to some extent not suitable

gravel
medium sand
fine sand

silt

clay

X X X X X

loam

building rubble
sludge

fine grain residues
from soil washing

X X

Table 2. Suitability of thermal procedures depending on the
pollutant

type of pollutant suitable to some extent not suitable

mineral oil hydrocarbons
polychlorinated aromatic
hydrocarbons

BTEX

phenol compounds
cyanides

X X X X X X X

chlorinated compounds
organic compounds
with N, §, O, P

Hg, Cd, As, So, Zn
any other heavy matals

Table 3. Treatment cost by different remediation technologies

Remediation site Technology Treatment cost(weon)

Soil washing/extraction
Thermal treatment
. . Chemical treatment
On-site or off-site _. .
technolo Biochemical treatment
ec e
8y Stabilization/
Sodification treatment

Incineration treatment

60,000-210,000,/ton
60,000-900,000,/ton
12,000-120,000,/ton
60,000-180,000,/ton

90,000/ton

100,000-150,000,/ton

180,000-500,000/ton
150,000-250,000/ton
30,000-120,000 /ton

Thermal treatment

Chemical treatment
In-site technology Biochemical treatment

Stabilization/

solidification 100,000-180,000,/ton

(Hwang, 1996)
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Table 4. Suitability of soil vapor extraction process on the soil type

type of soil suitable to some extent not suitable
gravel X

medium sand X

fine sand X

silt X

clay X

Table 5. Suitability of soil vapor extraction process on the pollutant

type of polluant suitable to some extent not suitable
vOoC X
Semi VOC X
PAH's X
Mineral oil X
Heavy metal X
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Figure 2. Soil vapor extraction system.

Table 6. Suitability of soil washing processes depending on the

type of soil
type of soil not suitable to a limited extent suitable

gravel X
medium-grained sand X
fine grained sand X
silty sand X X
loam X
clay X
rubble
sludge X
ash X
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Table 7. Suitability of soil washing processes depending on the

pollutant
type of pollutant 1.10t to a limited suitable
suitable  extent
mineral oil hydrocarbons X
polycyclic aromatic hydrocarbons X
highly volatile chlorinated hydrocarbons X
aromatic hydrocarbons X
polychlorinated biphenyls X
dioxins and furans X
cyanides X
heavy metals X
Contaminated soil
I
Water Scrubbing and
Chemicals — extraction Extracting agent
[__ Cleaning of

Phase 1 ‘
|

extracting agent

L separation
|
r After-treatment -I

Sludge

Cleaned soil
Source : Hinsenveld 1990.

Figure 3. The basic processes in extraction installaions.
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Figure 4. Diagram of a typical electrokinetic operation.
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Figure 5. Cross-section of the soil with an overview of the res-

toration process.

Table 8. Microbial degradability of substances relevant for decontamination provided that they are bioavailable

class of substances

in principle, easily degradable in principle, difficult to degrade

aliphatic hydrocarbons, mineral oil hydrocarbons and their derivates

monocyclic aromatic(e.g. BTX aromates) and hetero cylic(e. g.
pyridin, chinolin) hydrocarbons

polycyclic aromatic hydrocarbons

highly volatile halogented-in paricufar chlorinatedhydrocarbons

alicyclic chlorinated hydrocarbons and their derivates

polychlorinated dibenzodioxins and dibenzofurans(PCDD and PCDF)

pesticides and their derivates
heavy metals

+
+
+"
+ +2)
+
_+_*
+*

not degradable

Some low-chlorinated congeners are in principle degradable/halogenable. For highly chiorinated congeners degradation cannot be confirmed

at pressent.
" up to fing a PACH, ? ring 5 and 6 PACH
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[ RUFS Report
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L Record of Decision ROD |
!
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Remedial Action
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Check of Successful
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Release from NPL
Figure 6. Superfund process.
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Site characterization J—-r‘ ics of distingt sok layers
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[ Exposure assessment J - Ground water
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- Aquffer permeability{estimate)
" ! Reguialory review |- & above-ground temperature
)
T arrertahia 3 Contaminate delineation
o ? - Extent of free-phase hydrocarbon
Yes [ - Extent of solble contaminant plume
% needed 7 l - Composiion of contaminant
[ - Soil vapor concenirationsloptional)
Yes i
No further
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| vewme?r |
Yes 1
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I Ground waller pump test ]—-—
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System operation & monforing |1 ~ Vapor treatment systom
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- Venting recovery rales
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{Tarpet levels based on exposure assessment)

action

- Removal rate estimates
~ Vopor flowrale estimates
- Final residual levels & oompositon
- Ar biity of destinct soif tayer
- Radius of influence of vapor wells
—_[niial vapor_concentrations
~ Drawdown determination
- Radis of influence
- Pumging fate determination

- Number of vapor extraction wells
- vapor well construction
- Vapor well spacing

Figure 7. Guideline for deciding if SVE is applicable.
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