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Proposal for improvement of
contaminated soil

Nippon Glass Industry
Co., Ltd.



New technology for improving
contaminated soil

Our technology introduced this time is that when soil and
industrial waste containing hazardous substances are mixed
with a unique soil base and solidified, harmful substances
decrease and disappear.

Examples of demonstrations

As can be seen from the next page comparing the results
of the incineration ash content and elution test in Sayama
City, Saitama Prefecture, and the elution test results after
soil mixing, we succeeded in reducing the lead value, which
was 15 to 19 times the reference value, to 1/50 to 1/60 after
soil-based mixing.

The number of other hazardous substances has also
decreased, and the Environmental Standards for the
Protection of People's Health, Issue 59 of the Environment
Agency, have been cleared in all items.

Contaminated soil, incinerated ash, and
industrial waste from factories

Because it is effective for all things such as heavy metals,
VOCs, pesticides, etc., it is also characterized by not choosing

the other party to mix.
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Sayama City No.3 Furnace Elution Test

Results
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Elution test result after mixing incinerated

ash in Sayama City 1
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Elution test results after mixing incinerated

ash in Sayama City 2

MEEA HAR Mi

FER194F12H 04 H

B A 7 T3 (8K & A RFEE T TR
/g 02 )

HREEREKO LIV @ELET, RBREMES AP N
REHE AEHIRABR ] I
BEmAT | FAIERRI A I AN PLE
| BRIEUEA AR | —4E—A—H —K—% KkiR: —C =R: —<TC xE: —

i R 2 |11 | TR B2 1 SHR: — BT -
W W B R OB O R | M e s E R
SR 0.08 il |mg/1 HRFNAS 4 BREE/T 5 S50 5 0. 8mg/1LLF
i THEME AR R UEA  0.02 mg/1 HEFRAGAEBRBEF T &R 59 5 | 10mg/1LATF

TR

ERE S 0.1 HKid  |mg/1 B4 BREE T SR 59 5 1mg/1EAF
*LUF A B

WES . SHOERAORETE TR ; REHEMR
EEAUEL100g A K 1000m LI R L. THRMMIRTHRER. TORMAZMT LI 7
L‘Aimﬂuﬁﬁrﬁ;ﬁ;ﬂmﬁo. 45 g mAY7" FITAM—-T O B Zaiﬁ%/z_}v? L




[ BXHEF IR

Current status and problems of
contaminated soil

Pollutants are heavy metals, VOCs, pesticides, etc., and soil contamination is a
serious environmental problem worldwide. In Japan, the number of lands found to
be soil contamination has increased dramatically since FISCAL 1996, and it is
estimated that soil contamination has occurred in about 320,000 lands.

In addition, it is said that various environmental problems including soil
contamination have occurred in the Asian region in a complex way due to the rapid
industrialization in recent years.

It seems that contamination by three items of hexavalent chromium, arsenic, and
PCB is serious that is important at this site. The treatment method that can treat
the contamination of heavy metals and pesticides at the same time is currently
only a method of replacing contaminated soil with clean soil, but | think that it is
difficult with this property scale because of the high cost.

At present, the replacement method, soil cleaning, shielding, and insoluble
treatment of harmful substances are common due to the problem of treatment cost.
Although it is processed by each processing method, the value and usage method
of contaminated land will change depending on the treatment method. From a cost
point of view, there are few places where soil is replaced, and there are many
places where insoluble treatment is performed, and 100% of contaminated land is

not effectively used.



¥ One of class 2 specific hazardous substances
(heavy metals, etc.)

Nature
applicat
ions

Toxicity

n the so
And now

Metal chromium itself is harmless, and chrome plating is usually
used for plating such as tableware. However, it comes to have
toxicity when it is oxidized and it becomes an ion of trivalent and
hexavalent. Hexavalent chromium is artificially produced and has
been widely used as a strong oxidizing agent for metal plating,
tanning, pigments, etc. In recent years, it has become regulated
for use in consideration of human body effects, and the
development of alternative products and alternative treatment
methods is progressing.

When hexavalent chromium is applied to the skin, it is said that it
not only causes dermatitis and tumors, but also has a suspected
carcinogenicity. Moreover, since hexavalent chromium is easy to
vaporize, it is easily absorbed from digestive organs, lungs, skin,
etc., and when touching a solution or inhaling very fine vapor,
limbs and face become red, heart oscification occurs,
inflammation occurs.

Chromium is considered an essential element for many
organisms, but long-term ingestion of hexavalent chromium is
known to cause chromium ulcers, nasal septal perforation (a
condition in which a hole is drilled in the nasal septum between
the right and left holes), photosensive dermatitis, lung cancer, etc.
The International Agency for Research on Cancer classifies
hexavalent chromium compounds as group 1 (carcinogenic to
human).

Hexavalent chromium which enters the soil is easily reduced by
the reaction with the organic matter etc. in the soil for a small
amount, changes to trivalent chromium (There is not so toxicity),
and it is thought that it becomes shape which is not soluble in
water when entering in large quantities, exists in the soil like
hexavalent chromium, and may enter underground water.



hat is arsenic?

% One of class 2 specific hazardous substances
(heavy metals, etc.)

Nature | Itis used for agricultural chemicals and wood embalming, using
.4 its strong toxicity to living organisms. Salbarsan, an arsenic
applicati . )
n compound, was a treatment for syphilis before the discovery of
ons the antibiotic penicillin. In Chinese medicine and Korean

medicine, it is often blended into formulations as antidotes and
anti-inflammatory agents. In the old days, arsenic was used as a
tool for assassination because it was a tasteless, odorless, and
colorless poison.

Toxicity Single arsenic and most arsenic compounds are very harmful to
the human body. Acute symptoms when swallowed include
nausea, vomiting, diarrhea, severe abdominal pain, etc., due to
irritation of the digestive tract, which in some cases can lead to
death from a state of shock. Chronic symptoms include exfoliated
dermatitis, excessive pigmentation, bone marrow disorders,
peripheral neuritis, jaundice, and kidney failure. Single arsenic
and arsenic compounds are designated as quasi-poisons by the
Poisonous and Deleterious Substances Control Law. The 1998
curry incident with arsenic acid in Wakayama , which killed four
people, is fresh in my memory.

The International Agency for Research on Cancer classifies
hexavalent chromium compounds into group 1s (carcinogenic to
human).

On the other hand, arsenic compounds have very small amounts
in the human body and are considered to be trace essential
elements necessary for survival, but this is in the form of some
non-toxic organic arsenic compounds.

Arsenic is highly soluble in water and is susceptible to adsorption
In the saqil of soil particles. Arsenic is re-eluted when soil pH rises.

And now Hexavalent chromium and arsenic, etc. have relatively high
mobility in the soil and may penetrate deep into the stratum.
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What is PCB (POLYCHLORINATED
BIPHENYL)? ——

¥ One of class 3 specific hazardous substances
(agricultural chemicals, etc.)

Nature It is stable against heat, has high electrical insulation, and has
applica excellent chemical resistance. It was used in a very wide range of
. fields, including heating and cooling media, insulating oils for
tions electrical equipment such as transformers and capacitors,

plasticizers, paints, and solvents for non-carbon paper.

Toxicity On the other hand, it is highly toxic to living organisms and is
easy to accumulate in adipipotic tissue. It is carcinogenic and has
been found to cause skin damage, visceral disorders and
hormonal abnormalities.

Short-term exposure effects may irritate the eye. Long-term
intake may cause liver damage, edema, vision loss, numbness in
limbs, etc. Production was discontinued in 1962 due to the
Kanemi oil disease incident in 1967 (a health hazard incident in
western Japan, mainly in Fukuoka Prefecture, in which people
who ingested cooking oil mixed with PCBs and the like
experienced disorders). However, measures have not been taken,
already made before, and since around 2000, there have been a
series of accidents in the world in which liquids containing PCBs
leak from electrical appliances including PCBs, especially from
stabilizers of aging fluorescent lamps, and it has become a social
problem. In June 2001, the government enacted the PCB Special
Measures Law and amended the Environmental Business
Association Act to create a system to process it by 2016.

It is said that it remains in the soil for a long time because it is
chemically stable and biodegradable, even if mobility is small in
the soil and the degree of pollution diffusion is low. In addition,
since the bio-enrichment coefficient in seafood is very high,
groundwater environmental standards and soil environmental
standards say that they will not be detected.

n the soll
And now
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Overview of technical proposals

This technology proposal is a method for improving contaminated soil characterized by
mitigating pollutants themselves at the site, preventing the elution of pollutants, and lowering
the environmental standards for soil contamination under Notification No. 46 of the Environment
Agency, rather than disposing of contaminated soil as industrial waste.

As an improvement method, 15 mm or less is measured in a meter using the soil at the site and
the soil base and water are mixed with a mixer at the same time and buried back in the place
where it was drilled. Once the back-up is complete, the mixture solidifies and is improved to the
same soil as usual, where contaminants do not elute. In addition, since it solidifies, it is possible
to improve the road bed at the same time in the case of land that was insufficient in strength.

In site mixing, a dedicated mobile plant can be installed or soil improvement can be performed
with the same performance even with existing large mixers, sprayers, etc. (*"Based on scale.) )

Replacir?g the soll Industrial waste Industrial waste \
Processing o kel (reatment treatment site
Landfill treatment
ontaminated soil
Or - ;

. T . Contaminated soil .
Contaminated Purification of soil " Back-up process Site back-up
+ Purifier

Land
: M Contaminated soil ] Insoluble in the
Containment process [ .
Containment of soil Enclosing with a crit > field Processing

~——

/

Soil improvement [®ehRiEllEICEET]|  On-site improvemeriiialol{e)7=le Ke]|
It o kel treatment +Soil base Back-up Back-up
Or

Contaminated
Land

The same effect
as soil
replacement can

J

Comprehensive cost reductions for local governments and private companies 12
Contributing to environmental measures and image-up
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Flowchart

Depending on the number of square meters
to improve the soil, we sample several
locations (*about one place in 100 m?). If the
contamination condition is different
depending on the soil depth, sample by
depth. *Weighing costs are separate.

ﬂhe sampled contaminated soil is mixeh
with the actual "everyone solidified" and

solidified. It is weighed to see if the
completely solidified one meets
Environment Agency Notification No. 46
(Environmental Standards related to soil).
Since it is the first weighing test, it will be
a weighing test only for items that do not
meet the standard value. 3 We can
show you the result in about a week.If the
measurement results of the target items
meet environmental standards, the
weighing test will be conducted on all 26

reference values. If all weighing results
are met, the formulation will be adopted/

Sampling contaminated
soil

election of soyle base and
mixing and weighing soyle
formulation

this time.

)

We will discuss the actual delivery form at
the site (delivery according to the
construction period) and how to perform
construction with what kind of machine.
Delivery form and machine selection (large
mixer, sprayer, dedicated mobile plant, etc.
* We will select the machine according to
the actual site.

Actual on-site
machine selection
meeting

construction period as of the delivery form

)
We will carry it in according to the
set at the meeting.

Material delivery

Materials delivered to the site are \
constructed using machines and

construction methods that are actually
selected.

The contaminated soil is placed in a

machine after drilling, weighed in a flui,

mixed with a soil base, and buried back in

the excavated place. Curing and

construction is completed until the
solidification reaction is finished.

On-site
construction

13
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Current flow of contaminated soil
< Contaminated soil >

Contaminated Contaminated . )
soil soil contaminated soil
on a part of the
Drilling Drilling excavated land.
Contaminated Contaminated Contaminated
soil soil soil

Concrete and iron
plates

Industrial waste
disposal

Contaminated soil

Purification

nclosing with etc.

o c @

Clean soil Purified soil Contaminated
soil
Site back-up Installation of
Site back-up Periodic observation wells
monitoring Periodic

monitoring
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Flow of contaminated soil

improvement of new technology

( Contaminated soil >

Contamin
ated soil

Contaminated soil at the site is equivalent
to clean soil

®

Improved
soil

Back-fill improved soil

Curing until the completion of the
solidification reaction
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Factory by-product flowchart

Sampling by-products

Selection of soyle base
and mixing and weighing

Actual on-site machine
selection meeting

It is sampled to select the blending rate to
determine how effective it can be to the
amount of waste generated in the factory.
2About 10kg

* Please show which item you want to be
below the reference value.

ﬁhe sampled by-products are mixed arh
solidified with the actual "everyone

solidified". It is weighed to see if the
completely solidified one meets
Environment Agency Notification No. 46

(Environmental Standards related to soil).

Since it is the first weighing test, it will be
a weighing test only for items that do not
meet the standard value. ¢ We can
show you the result in about a week.If
the measurement results of the target
items meet environmental standards, the
weighing test will be conducted on all 26
reference values. If all

weighing results are met, the formulation
will be adopted this time.

We will discuss what kind of plant
equipment will be used at the site where
actual processing is performed.

* We will select the delivery form and
machine.>¢ We will select the machine
according to the actual site.

~

)

-

-

Material delivery

We will carry in the delivery form set at the
meeting.

On-site
construction

Materials delivered to the site are processed

using actually selected machines and
processing methods.
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Elution test

Environmental Agency Noaotification No. 59
(Environmental Standards for the Protection of People's
Health)check to see if it meets .

How

For 100 g of soil
@ 1000ml pure water

@

\M/ Left untouched for 7 days
Filtered with a 0.45um
membrane filter




Elution test based on environmental
standards for soil contamination

We will investigate if it meets Environmental Agency Notification
No. 46 (Environmental Standards for Soil Contamination).

How
Sift dry soil with
® | 2mm mesh flui
o
LLO h XX
o
= o T o
W ®o° Q Shake
(]
.... ..... (] > . o °
@e
@ ° o/
Put 1000 ml of water for 1
100 g of saill

Filtered with a 0.45um
membrane filter
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*nclusion tes}

Find out how much heavy metals are in the soil itself.
By acid decomposition, the contained substances are dissolved.

How Decompose acid with mixed
water such as hydrochloric
acid and nitric acid

(Ratio of about 20 ml of

A /
O 4 mixed water to 5 g to 10 g of
OO OO

soil)

Heat for 2-3 days (boiling)
Hydrochloric acid, etc.
gradually evaporates.

Filter using 1um
filter paper
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Acceleratiorj test

This is an elution test method that evaluates the stability of insoluble treatment
technology.

It was thought that heavy metals could elute when insoluble soil is exposed to acids
or alkalis.

If you pass the following test, it is considered that elution of heavy metals etc. will not
occur even if exposed to some acids and alkalis after treatment.

When exposed to acid

Acid rain is 4.0 pH and rainfall is 2,000 mm. In search of annual rainfall,
100 years' rainfall (acid addition elution test 1) and 500 years' amount
of rainfall (acid addition elution test Il) were set. Sulfuric acid,
hydrochloric acid, and nitric acid are used as acids.

When exposed to alkali

Assuming exposure to cement, alkali is slaked lime. Set more than the
acid addition rate, slaked lime (slaked lime addition elution test I)
equivalent to 500 years of acid rain with pH 4.0, and slaked lime
(slaked lime addition elution test 1l) 10 times that.

How Sift dry soil with 2mm
[
LD @ 6 hours

Shake
M_
Put 500 ml of solution
for 50 g of soil

Filtered with a 0.45um
membrane filter AnaIyS|s 22
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BERHEFIE&ARAST

Exterior view of the factory

Exterior view of the factory
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Soil line

Soil line

urum
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Soil line
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