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APPENDIX 1 INTRODUCTION

1.1  Current Situation of Water Quality Monitoring and Issues (Law system, monitoring system,
analysis technique)

1.1.1  Current situation of water quality monitoring

Water quality monitoring is clearly described in Chapter V, Law on Environment 2005. MEPP has
already enacted National Environmental Monitoring Strategy and National Environmental Data
Management in which monitoring organization, monitoring procedure, parameters and monitoring
report, etc are described. In order to secure data accuracy, national monitoring plan is given the first
priority. At the time of enactment of new Law on Waters, municipalities shall establish local
monitoring network in cooperation with national water quality monitoring network and all data will be
reported to MEPP information center.

There are two kinds of water quality monitoring; one is to monitor environment and another to
monitor pollution sources in the form of domestic and industrial wastewater.

(1)  Environmental monitoring
Environmental monitoring of river, lake, etc, has been improved by EU’s assistance in the form of
supply of analyzer and equipment, training and information center project, etc.

As for environmental water quality, MEPP information center has established a database using the data
transmitted from HMI (Hydro Meteorological Institute) under MAFWE (Ministry of Agriculture,
Forest and Water Economy) and CHPI (City Health Protection Institute) laboratories under Ministry of
Health. HMI is also analyzing groundwater quality and the data is transmitted to MEPP information
center. Vodovod’s laboratory sends data to MEPP information center through the City of Skopje.

MEPP information center has been preparing a pollution map of each water body, white paper. The
data information can be accessed by internet.

(2)  Pollution source Monitoring (Sewage, Industrial wastewater)

As for sewage and industrial wastewater monitoring, monitoring system is so far not sufficient
compared to environmental water quality monitoring due to the concept of self-monitoring by each
enterprise. Sewage and industrial wastewater quality analysis have been conducted mainly by MEPP
central laboratory and Vodovod’s laboratory. MEPP central laboratory has been analyzing them only
after report of any accident by inhabitants such as fish is dead. In such cases the inspector visits the
site and collects samples to be analyzed by MEPP central laboratory. If the cause of the accident is
identified with the analysis result, MEPP has been entrusted to conduct administrative disposition over
the factory causing any such accident.

MEPP information center has been collecting and establishing a database using the data obtained from
MEPP central laboratory, from the enterprise or out-sourcing laboratories. However, this kind of data
is still very limited. With the start of IPPC system, regular industrial wastewater monitoring has just
started in 2008. An inspector is scheduled to collect samples once a month in principle.

MEPP information center has prepared cadastre of pollutants of each installation to show main
polluters on Auto CAD with the information of existing analysis results and quality and quantity of
kinds of pollutants including toxic substances.

Vodovod regularly collects samples of outlets of sewage and industrial wastewater along Vardar River
and its tributaries and analyzes them. However, in the laboratory of Vodovod, AA (Atomic
absorption analyzer) is not available to analyze heavy metals. Tendering process to purchase this
equipment has already been finished and Vodovod expects to have this equipment around June 2008.
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Alkaloid (Chemical industry) and OKTA (Oil refinery, located out of area of this Study) are the only
industries that can conduct self-monitoring of its own industrial wastewater through analysis in its own
laboratories and send the results to MEPP information center.

1.1.2  Reliability of Monitoring

Regarding the monitoring system or network of environmental monitoring, HMI has been
implementing surface water quality monitoring based on the designated type of water body; not with
all parameters designated by the law. The data is sent to MEPP information center. ~Although, the
issue will be how the City of Skopje and other municipalities can involve themselves in monitoring
with financial background in future, the data by the laboratories of HMI, CHPI and Vodovod will be
enough for the time being.

MEPP central laboratory is equipped with ICP, GC-Mass, liquid chromatography, UV/photo mater,
TOC analyzer, etc. granted by EU. EU also carried out training on how to use the analyzers.
However, at present there is no staff in MEPP central laboratory to handle GC-mass and TOC analyzer.
Biological test is not conducted. This laboratory has a potential capacity of analyzing complicated
industrial wastewater quality; but it seems there is lack of personnel resources including number of
staff members.

The laboratories of Vodovod, HMI and Republic Health Protection Institute are also analyzing
industrial wastewater quality. As mentioned earlier, Vodovod can not analyze heavy metal because
its laboratory is not equipped with AA at present.

The laboratory of Republic Health Protection Institute is the only one laboratory accredited in
Macedonia for analyzing drinking water quality. It analyzes industrial wastewater quality only upon
request. HMI also analyzes industrial wastewater quality upon request.

Analyzers are common in analysis of environment, sewerage and industrial wastewater quality.
However sewage and industrial wastewater contain very complicated matrix. That is why in-depth
knowledge and abundant experiences of analysis, in particular, of pre-treatment of industrial
wastewater sample is required. As an overall impression of existing level of sewage and industrial
wastewater analysis in various laboratories, basic knowledge and training are insufficient and the
followings should be improved.

. Insufficient understanding of accuracy management

»  The analysts understand general analysis procedures; however, knowledge and equipment for
pre-treatment of sample in sewage and industrial wastewater analysis are insufficient.

» Lack of the concept of accuracy management. Except MEPP central laboratory, laboratories
indicate the analysis result as “O” or meaningless four or five effective figures.

» Insufficient knowledge of advantages and disadvantages, limits, application conditions of
analyzers

» Insufficient knowledge of the meaning and amount of reagents to be added

In this Study, thirteen (13) points of river water quality, three (3) sewage outlets and two (2) outlets of
industrial wastewater quality were analyzed twice. Based on the replies of the analysts to the
questions of the Study team regarding the results, the above issues were justified.

o No unified analysis standards of sewage and industrial wastewater

As for quality analysis of drinking water, there is a law “Sampling and Laboratory Analyses of
Drinking Water 1987”. On the other hand, there are no unified analysis procedures for sewage and
industrial wastewater quality analysis. Each laboratory refers to the procedure above or uses other
procedures.

. Absence of appropriate analysis manual
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In analysis manuals, the procedures on preparation of reagents and amount of ml of reagents to be
added are written. However, detailed pre-treatment procedures or what needs to be paid attention to
during analysis procedures are not described. In addition, there is no clear flowchart showing the
procedures, and in most cases the manuals have been prepared by themselves and only simple
procedures are written. Even the analyst could not answer such simple questions that how he/she
conducted pre-treatment or how many ml of reagent was consumed to get such a low value.

. There is no accredited official laboratory for sewage and industrial wastewater analysis

HMI and MEPP central laboratories are aiming to get ISO 17025. However, only MEPP central
laboratory seems to have the potentiality to get it from view points of analyzers and accuracy
management. Furthermore, there is no doubt that MEPP shall have the initiatives in environmental
problems. From the roles of the MEPP central laboratory, it is expected to become an accredited
official laboratory in Macedonia.

To assist MEPP central laboratory to get ISO 17025, the following assistances for certain period will
be necessary;
»  Preparation of unified analysis manual by the central laboratory
»  Analysis accuracy management including preparation and storage of reagents, pre-treatment
procedure, detail manuals of what to pay attention to in analysis processes;
»  Data management
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APPENDIX 3. PART IV (AP/IW)

Implementation of Workshop and
Other CD related Activities






Table of Contents

APPENDIX 3 IMPLEMENTATION OF WORKSHOP AND OTHER CD

RELATED ACTIVITIES eeeeeeeeeeeeeeeeetuummmunnnnaeeereeeeiiinnnnn.. A3-1

3.1 Contents of Seminars by POWer POINt..........ccccvvveiiiriiiiiiecie e A3-1
3.1.1 An Experience of Toxic Industrial Waste Treatment .............cccoeceeverenieneneneneiceeee A3-1
3.1.2 Environmental Law System in Japan..........cccceecviiiiiiieiiieeiie et A3-23

3.1.3 Certified Environmental Analyst System in Japan: How to secure accuracy in analysis A3-50

3.1.4 Industrial WasteWater trEAtMENT ........cooveeeueeeeeeeeeeeeeeeeeeeeeeeee et eeeeeeeeeeeeeeeeeeeseeeaeeeeeeseaas A3-70






Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

APPENDIX 3 IMPLEMENTATION OF WORKSHOP AND OTHER CD
RELATED ACTIVITIES

3.1 Contents of Seminars by Power Point

3.1.1 An Experience of Toxic Industrial Waste Treatment

Part IV: A3-1



Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

Part IV: A3-2



Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

Lﬂrﬂhﬁtmm

Part IV: A3-3



Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

—
Classification of Waste

s ey = T = Water Treptment line

Averaged tank for the waste with high concentration of
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e S Aluminum waste 0.5 part

Waste carbide (2) Agitation: 3 hours, norual |
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After
confirmation of

leachate test,
dispose to landfill

(filtrate) into the o ischarging to sewer
line and disposi that time.
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objection to use industrial water a lot to dilute
the filtrate.
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Estimation of Leachate Quality of
Landfill

Waler

2008/10/20 22

Estimation of Leachate Quality

The process was only the one with the great help of
absorption by ferric and ferrous oxide. Most of all metals
and chelates such as ammonium and organic matters
absorbed on the sludge were dissolved again.

Particularly, the first leachate quality was as the table below.

L
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3.6
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.,
Conclusion and Recommendation

o The process was not completed, even though
the sludge disposed to landfill and filtrate
dumped into the ocean or sewerage line met
each criteria, considering the difficulty of
leachate tree and the risk of i

]

0 4 /
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The current Treatment System to
discharge all filtrate
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¢ Moreover, some kinds
are not found in i
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I EEEE—_————————,
Analysis

+ Understand the principals of the procedure and
characteristics of analyzer,

+ Official standards are not always adopted to
waste analysis. Sometimes other analysis
procedipeggafl b

\ 4
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Treatment

o Don’t satisfy to develop the system only
to meet the criteria.

F

¢ Open your eyes
-

d. The

|
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+ To solve environmental problem, wide variety
of knowledge is required. The knowledge
covers the fields of chemical, chemical
engineering, mechanical, electrical, civil,
geological, biological, etc. Therefore, men or
women from many fields should involve in it.

2008/10/20 32

+ Another technology such as carbonizer or
melting process should be studied, although
these processes need exhausted gas treatment.

o Cooperation of proper waste management by
discharging company and treatment company
is a must for good performance of treatment

2008/10/20 33
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- Drrain Valwe

Deodorizer, heat wind

v / generation fumace
Cathonized product freight conveyer

Diischarge blower
Eracket Converor

Carbonized
Cooler Cocler  prodnct hopper
Conveyer Conveyer

1. Heating gas : 600 'C

2. Cathonized product temperature © 400 to 450 1C

3.0 concentration in cathonizer : less than 1 %

4. 22 doesn't exist because exhaunst gas is led to deodonzer heat wind furnace without oxsgen.

5. In heat wind Parmace, exhaust gas from carbonizer is burmed in a moment, so that dioxin generates little.

{iu, n,_p,]rﬁn-m'h-ﬂﬂl
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Pictures of Lectures in Kenya

2008/10/20 36

Pictures of Lectures in Kenya

2008/10/20 37
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Pictures of Lectures in Kenya
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Pictures of Lectures in Kenya
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Monitoring Water Quality By Microscope

3) Green Algae
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Monitoring Water Quality By Microscope

2) Water Flea (magnifying 3 to 40)

Simocephalus

2008/1020 44

3.1.2 Environmental Law System in Japan

Industrial Wastewater
Management in Japan-1:

Environmental Law
System in Japan

Ist October 2008, IZAWA Tetsuo
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" JE
Topics of This Seminar

Background of enactment of pollution control laws
Pollution control law system

Required knowledge for certified pollution controller
Certified pollution controller system and ISO14001

Introduction of environmental management of some
companies

Current Environmental situation in Japan
Discharge standards into sewerage and water body
Waste generation and recycle

Sludge disposal evaluation procedure

Structures of landfill

Others

Minamata and Itai Itai Diseases

1

Mercury pollution caused this birth defect. The girl in the photo is 15 years old.

The crippled hand of a Minamata disease victim
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" S
Hazardous Pollution by Biological
Concentration

] P | At BV = il
Hazardous || Microorganism like
substances plankton

| .l. |Il I
| Smaller fish

F—

Factories,
Agricultural lands

Discharge of
|  hazardous
substances

Compensation for Minamata and
Itai Itai Diseases

m Minamata Disease: 6.2 million Euros as the
compensation to the designated 2,268 victims. But the
settlement has not been completed, yet.

m [tai Itai Disease: the average annual health expense
compensation in 1992, 33 million Euros.
Compensation for agricultural damage, a total of
annually 112 million Euros. Another 28 million
Euros were invested annually to reduce further
pollution of the river.
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~ Environmental Law System in Japan
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The Rolls of Local Government

In the Basic Policy of Environmental Preservation,

m  Ministry of Environment directs basic policy of pollution control plan, the
concerned governors formulate the plan and the plan is given acceptance by
Ministry of Environment

m The Government and local municipalities take necessary measures to
execute the plan.

m The expenses for measures to execute the measures by local municipalities
are compensated by subsidiary by the Government.

The rolls of local government in the Law System are formulations of;

Nature Conservation Law by local government
Local ordinance of pollution control

Local ordinance of life environmental preservation
Environmental Impact Assessment Law
Conclusion of agreement on pollution control

" A
Financial Assistances

Name of Fund Facilities for Assistance
Fund Tor facility modemization of

medium and small sized enterprises
(Local government is the window),
with 50 %5 of investment cost and
less than 1.8 million Euros, No
interest, Period: 12 years for pollution
control facility (Period of deferment:
1 vear)

Wastewater treatment facility, Smoke or dust treatment facility, Noise prevention facility, Vibration prevention
facility, Specific substance treatment facility, Odor treatment facility, Sea water pollution prevention facility,
Waste treatment facility, Conversion facility for industrial water

Wastewater or waste liquid treatment facility, Smoke and dust or specific substance treatment facility, Noise
prevention facility, Industrial waste freatment facility, Industrial waste treatment business facility and recycle

Japan Finance Corporation for small |facility, Odor treatment facility, Conversion facility for industrial water, Rationalization facility to use industrial

and Medium Enterprizes water, Cost Liability by Companies based on Law Concerning the Pollution Control Cost Liability by Companies,
Recycle and reuse of Fluorocarbon, Factory move of medium and small sized enterprise for congestion dissolution
and pollution control , Fund for business change for pollution control

National Life Finance Corporation Same as the Smaller Business Finance Corporation

Organization for Small & Medium Common pollution control facility for wastewater, soot and dust, noise, industrial waste, odor, etc.,Lease for
Enterprizes and Regional Innovation |pollution control facility for the union members

Liquid natural gas receiving facility, pollution control facility like process change to non-pollution process, Soot
Development Bank of Japan control and wastewater treatment, waste treatment, smoke de-sulfide and de-nitrogen facility, Recycle of waste,
Move of factory, Commercialization of pollution control technicque

Okinawa Development Finance Same as Japan Finance Corporation for small and Medium Enterprises, National Life Finance Corporation,
Corporation Development Bank of Japan and Agriculture, Forestry and Fisheries Finance

Agriculhure, Forestry and Fisheries

: Treatment facility for cattle discharges
Finance

Japan Oil Gas and Metfals National | Mining waste treatment of stopped and abandoned mine, Cost Liability by Companies based on Law Concerning
Corporation the Pollution Control Coost Liability by Companies

9
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Tax Reduction System

Tax Financial Assistance Target Tax Target Facility Contents
Soot treatment facility inchuding high chimney, NOx reduction facility, Recycle 14 % of special repay of acquisition cost in the
Spectal repay of general polluton | Income tax, facility of designated substances (Benzene, tri-chloroethylene, tetra-chioroethylene), |first year (As for high chimney and structures
control facility Corporation tax Wastewater treatment facility, Dioxins discharge reduction facility and destruction  |designated by government ordinance, 10 % in
facility of specified Fluorocarbon the first year
- - S 5 - -
Special repay of volatile organic | Income t.ax Welatile orgaric compounds redustion faclity 14 % of special repay of acquisition cost in the
National Tax compounds reduction facility Carporation tax first year
Specified recycling and reuse praduction facility (Recycling of waste plastics, 14 % of special repay of acquisition cost in the
. " . I t i
Special repay of recycling Fality ncome tax, dsstruc.tmn and recycling facility nf:jwaste wood, segregation facility of mized first year i i i
Corporation tax Recycling and reuse production facility of waste glass, specified household waste, |23 % of special repay of acquisition cost in the
cardboard production from used paper first year
- - . - - -
Spesial repay of industrial waste Income t.ax High temperature and melting facility and treatment facility of polluted by PCB 14 % of special repay of acquisition cost in the
Corporation tax |shestos waste treatment facility first year
N0z reduction Fasiity ;taandard of assessment: 1/2, Superior renewal
Socttreatment facily g/taandard of assessment: 1/6, Supenor renewal
Specified substances discharge reduction facility Standard of assessment: 1/3
General polhuti
eneral pa u on Diins dischare reduction facilly Standard of assessment: 113, Supenor renewal
Contral Facility i
Specified faciity designated in water pollution control law or wastewater freatment | Standard of assessment: 1/6, Supenor renewal
facility generated from specified facility in designated area 23
Wastewater treatment facility generated from designated facility in Clean Lake Law |Standard of assessment: 2/3
Special exemption of fized property Croundwater purification facility Standard of assessment: 1/2
Local Taxes - -
tax Soil purification facility Standard of assessment: 1/3
Volatile organic Velatle orgaric compounds reduction facity Standard of assessment: 1/d, Superior renewal
compounds reduction 12
PCE treatment facility, Incineration melting facility Standard of assessment: 1/6
Waste od, waste plastics treatment facility, general waste treatment facility Standard of assessment: 1/2
Waste Treatment Superior renewal of incineration, car destruction, intermediate industrial waste Standard of assessment: 23
Facility treatrment facilities with a certain factor
Other facilities excluding the above Standard of assessment: 1/3
Ashestos waste treatment facility Standard of assessment: 1/3
Wrasts recycle and | Waste recycle and reuse facility The first three years: 34 (Parts of facilities: 2/3)
reuse facility

"
Water Pollution Control System
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Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

= S
Definitions of Words-1

m “Specified Facilities" :Facilities discharging polluted water or
wastewater meeting either of the following conditions, and
which are to be specified by Cabinet Order:

m (1) Containing cadmium or other substances to be specified by
Cabinet Order as substances which may cause harmful damage
to human health:

m (2) Being of a degree, that may cause damage to the living
environment, as chemical oxygen demand (COD) and other
substances, to be specified by Cabinet Order as showing the
condition of water pollution (including thermal pollution, but
excluding pollution by the substances as referred to (1)

12

= S
Definitions of Words-2

m "Effluent" : The water discharged from the factories or the
establishments ("the specified establishments"), which have
the specified facilities discharging to the public water areas.

m ""Polluted water, etc." polluted water or wastewater
discharged from specified facilities.

13
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Wastewater Management in Skopje

Uniformed Discharge Criteria

Parameter et Effluent Discharge
Criteria to Water Body

Cadmiurm (O d) gl 0.1
Cyamide (O gl 1
Oirganic phosphorus gl 1
Lead (Pb) gl .1
Hexawelent chromium (O mgil 0.5
Arsenic (&S] gl 2.1
Total mercury (T-Ha) gl 0.00s

= Adley]l-Hg gl D

E Foly Biphenyl Chloride (FPCE) gl 0003

= Tri-chlorocthylens gl 0.3

= Tetrachlorocthylens gl 0.1

..-E'n Dii-chloromethane gl 0z

-E Butyl chloride carbon (CC,) mgrl 0.0z

= 1.2-dichlorcethane gl 0.0

= 1.1-dichlorcethylene gl =

- cis- 1.2 dichloroethylene gl O <

E 1.1.1-trichworcethanes gl =

g 1.1.2-trichroroethane mgil Q.05

:E 1.3-dichleropropene mgzrl 0.0z
Thiuram gl 0.05
Simazmine gl 0.03
Thickbencark gl 0.z
Eenzene gl 2.1
Selenium (Se) gl 0.1
Eoric _acid (B} el S0 (Sea arca 2300
Flucrine () gl 15
IE=, 202 and MOs compound®? mgil 100
Driomins™) pe-TEC/ 10

ITote)

1. DTHL-TT 3 0.4 + MC-1T + FO5-1T
2. by Law Concerning Special MMeasures against Dioxins

[ Different fiom the parameter or criteria for Pre-Treatment Criteria to Sewerage

14
“ J
Uniformed Discharge Criteria
. Effluent Discharge
P t Unit
arameter " Criteria to Water Body
- pH 5.8 to 8.6 (Bea area 5-9)
g Biochemical cxygen demand (BCODS) mgjl 160 (daily ave. 120}
g Chemical Oxygen Demand (CODNMR) © Sea area mg/l 160 (daily ave 120)
E Suspended selid (53) myzfl 200 (daily ave. 150)
?n n-hexane extract (MMineral o) mgfl 5
E n-hexane extract (Animal and vegetable oil) mygfl 30
?n Phenel mgfl 5
E Cupper (Cu) mgjl 3
E Zinc (Zn) mg/l 2
g Tron (Fe) mgjl 10 {soluble)
g Manganese (I4n) gl 10 (soluble)
k3 Total chromium (Cr) mg/l 2
g Daily Total Coliform chirml 2,000
FE Total nitrogen as 172 mygfl 120 (daily average 60)
Total phosphorus as 2 mygfl 16 (daily average &)
Mote) [ Different from the parameter or criteria For Pre-Treatment Criteria to Sewerage
2. To be adapted to marshes and lakes designated by Ministry of Environment where these parameters
may promote significantly growth of marsh and lake plant planktons and seas designated by Wimstry of
Environment where these parameters may promote significantly growth of sea plant planlttons and to be
adopted to water bodies that flow to these areas.
15
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Wastewater Management in Skopje

" J
Key Points of Discharge Regulation

m Wastewater from specified establishment with
the capacity of more than 50 m?/day is
regulated by discharge criteria to water body,

m Local government can use severer criteria,

m Discharge criteria to sewer (Pre-treatment
Criteria) are regulated by Sewerage Law.

16
" S

Specific Factory

(1) The objective industrial category
* Manufacturing industry including processing of articles
* Electricity supply
* Gas supply
* Heat supply

(2) Objective factory

* Smoke generation facility

* Specified dust generation facility
General dust generation facility
Wastewater generation facility
Noise generation facility
Vibration generation facility
* Dioxin generation facility

17
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Wastewater Management in Skopje

Pollution Control Organization

m  Senior Pollution Manager: Smoke
Generation of 40,000 m3/hour
. . PollutionControl Pollutim Cantrd
with wastewater discharge of Swerisor Suparvisor
10,000 m3/day average |
m Pollution Control Supervisor: not —
required official certification
m  Arrangement of pollution | |
Pollution Pdlufion Pollutim Pollution Pdlution
control manager is regulated in | Sl mr Conrol ‘ ‘ mr N?;“a;ff‘r
accordance with the classification
of pollution generation facility Gset e
m  One control manager at each
factory except the case for small
and middle class enterprises.
18

The Outline of Pollution Control
Organization in Specific Factory
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Wastewater Management in Skopje

" JE
Pollution Control Manager

m Not all the “Specified Establishments”, are required to arrange
pollution manager.

m Factories without facilities generating hazardous water
pollutants and less than 1,000 m3/day are not covered by the
law.

m Senior pollution control manager and pollution control
manager have to pass a national test, as a principal.

m There are 13 official qualifications of pollution control
managers, including senior pollution manager with the

capacity of the specified facilities.

20

Classification of Water Pollution Control

Manager

Type of pollution generating facility

Type of control
pollution manager

Type of qualification

Facilities generating water polutants mstalled m factories generating more than 10,000 w of
wastewater per day tchiding hazardous substances

First class water
pollution control
manager

First class water
pollution control
tmanager

Facilities generating water polutants mstalled i factories generating less than 10,000 0 of wastewater

Second class water

First and second class

Part IV: A3-33

da ot £ i Fund i i - uding hagardous b pollution control | water pollution control
per day of factortes speciic types of underground percolating water including hazardous substances manager manager
Facilities generating poluted water other than facilities generating water polutants metalled in factories Third Flass waer | Frstand ﬂwd class
. 3 o pollution control | water pollution control
generating more than 10,000 m” of wastewater per day, not including hazardous substances
manager manager
Facilities generating poluted water other than facilities generating water polutants metalled in factories Pourth‘ class water | Frstznd fo.urth clss
. 3 o pollution control | water pollution control
generating 1,000 to 10,000 m™ of wastewater per day, not incliding hazardons substances
manager manager
21




Appendix 3, Part IV (AP/IW)
Wastewater Management in Skopje

"
Required Knowledge for the First Class
Water Pollution Control Manager

Title Coverage of the inath Contents
1) [Basic Law of Brwronment o [Ohbjectives the laws, law system and contents seven polutions), EL& ciculation society
Gonoraltios | 2) |Goneral environmontal ismues - [Tendency of recent pollution issucs, historical background: Global environment, Air, water, soil, noise, vibration.,
1| waste, reccle, cherical substances _
%) [Enviro « [FLL, Envirommental ervironmmental harmomons produchion, sk assessment and
4 [Ternational Assistance o« |Cverseas development assistance
17 |Law and regulation of water pollution control o [Environment standard in water pollition, Water polhution control law system and Pollution control manager system
2) | Current sitmation of pollution certrol o [Bistorical backaround of water polution, current siuation of recent water pollution, factors of water pollution
Outline of | 3) [Water pollution sources & [Water polhution causing substances and water aquality indicator
2 [Water 47 [fechanism of water poftution o [Mater balance n nature
Quality 5) [Effects of water pollution. o [Effects on healih, aquatic anmals, agrculural and or marine products by water pollution
gy |Countsmeasres of water pollution by the o |Financial assistance, Current situation of health damage, Pollution conflicts,
zovernment and local municip alities
1) [Plan of wastewater treatment ® |Wastewater treatment within the facto, procedure of treatrment plan, selection of treatment process
23 [Physical and chemical treatment - Outline of physical and chemical treatment, sedimentation, coagulation, floatation, filtration, pH adjustment,
oxidation and reduction, activated carbon absorption, ion exchange, membrane separation, shidge treatment
- > - [Cuttine of biclogisal treatment: Astivated sladge, bio-flter, anacrobic treatment, biological ritrification-
3 ] process, biclogival removal of phosphorus,
treatment
4y |Operation and maintenance of wastewater o |Operation and maintenance of physical-chemical and biological treatment Faciligy/equiptment
treatment facility/equipment
| matyeis - [|Sarapling, flow measurement, basis of analysis, analysis procedares of the substances regulated, including
hazardons substances, Finds of analyzer and characteristics
1y |Charactenistics of hazardous substances and o |Characteristics of hazardous substances and treatment regulated in the wastewater pollution control Law
4 [Hazardous treatment
substances [ |Operation and mamtenance of wastewaler - [Cperation and maintenance of wastewater treatment fasiits/equiprent for hazardous substances regulated in the
£ sipment for hazard poliution control law
o [Spread of substances m river, marsh and lake, sea
o [ertical distribution of water pollution substances
1) [Behavior of water poliution o |Density inct oF salt warer
- [Mechanism of accunmlation of water pollufion substances, 1 biclogical , 3
5 |Large-scale contatmination, bhus tide, poor owxygen water, water pollution in the sea and sirmlation
water o [Rationalization of water usage and renseirecycle of efluent plan
2) |Recyele, rense of effusnt o |Treatment process for reuss o reoytls of susm
o [Examples of recycle freuse of efftuent for cooling, dleaning and process
3 [Peasures of water poliution management in o |Actual cases of water polhtion management in large-scale enterprise
large-scale enterprise

22

" JE
Reporting of Specific Factory

(1) Name or appellation and address, and in case of a juridical
person, the name of the representative;

(2) Name and address of the factory or establishment;
3) Type of the Specified Facility using hazardous substances;

(4) Structure or construction of the Specified Facility using
hazardous substances;

(5) Method of using the Specified Facility using hazardous
substances;

(6) Method of treatment of polluted water, etc.;

(7) Method of percolation of Specified Underground Percolated
Water;

(8) Other matters stipulated by Order of the Prime Minister's
Office.

23
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Wastewater Management in Skopje

"
: The Relation of Pollution Control

Manager system and ISO 14001

m 20,317 enterprises got ISO 14001 in September 2007.
Pollution Control Manager: more than 500,000 in 2004

ISO 14001: Voluntary accreditation system mainly focusing on improvement of
environmental performance step by step by continuous improvement of management system,
not regulate the technical capacity of a person to be arranged.

m  Pollution control manager system: National Minimum to secure the necessary and least
organization and personal asset with technical capacity in order to execute the obligation by
arranging the pollution control mana ger.

= In 96 % ofthe enterprises that have ISO14001, most of all the pollution control managers play
a part in environmental management as intemal inspector and technical education.

m  [tis not appropriate to ease the legal restriction of pollution control manager system for the
enterprise that has ISO14001.

m  Recent pollution control manager is required to have the knowledge of the concept of ISO
14001 such as standards of evaluation technique for environmental performance, life cycle
assessment (LCA) to evaluate quantitatively environmental impacts of products on lifecycle,
environmental label to show environmental adaption design (DfE: Design for Environment)
or environmental characteristics of the product, etc.

24

" JE
Examples of Environmental
Management Reports

® You can find easily through internet:
"Environmental Management Report”

Environmental Protection Highlights
m Reduction of Direct Environmental Impacis

Wb Warmineg Preventran  WETE 10 Fiedood Shwvorvgnlally Hasarious Tl Laf s
W GaTe Feopcbng and aman Pamfawung

PN Environmentolly Conselous Produets

@ Dvveuiopursrn s Provmenn ol Ervemeereraally Commomis Procucts

Bt okl Wi vrryg Prisvwrticn: Mkiseus

taivinl Pt rces Reopckey  BEH s b Bebucs Eiranarmially Hataedous Suntroes

IR Feintorcemant of Sustainabla Managemant R = R ===
BHuniminlde Matingerrant Conoepl and Elfar

A Part of Environmental
Management Report (Pioneer)
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Wastewater Management in Skopje

"
Examples of Environmental
Management Reports

Major Envvimnmental Impact Reduction Measures and Benefits " - -

o d 3 Reduction of Combustible Waste 1o
T N v er—— | (18,200 Tons 1o Achleve the 2005
iy b prmedin )T dudd el Ut feer £ usrend smd Fannes | Goal Threa Years Ahead of Scheduls
Wkl i, LewsSwitcbibioais
e AL Baicetes s it CoIE»

T b i —
2 “ : 2 i
1 Tipuan v i b ]
il N i ST s a1 L . ki
A ] — a1 - EHRE T— | e
H T EFS pre
P . = ] & 1 ne ——
1 1 { JIL | i
T T ey | E | il
— —on A i | By L I |
[ gu—— 5 i\ | TH
- 4 SHE el
il Rk E 1] —-ai HE B
PR O\ AT
Emtrasm bl of Freriei 1 e 1 sl 2 e
e e s 2 o i al w 1 o
[ ————— | dise o= = ol
AN P R bR I o = Tiyota promated mecycling focusing on
#4061, o 01 re el | - o L B maasures (o reduce genernfion at the source
= i T E
. i ; I | and snsure thomugh sorting P30
S -
| I

— - - - - - A Part of Highlights of Environmental
A Part of Sustainability Report 2008 (Fuji Electric Group) Initiatives
in FY 2002 (TOYOTA)

26
" J

Current Environmental Situation

. Achievement
Ohject Ttem vate (%) Remarks

Enwironmental criteria relating to health 91 As, F, NO3-N + NOy-N, Dichloromethane and 1.2-dichloromethane exceed the
protection bke cadmium, ete. (26 parameters) environmental criteria

Publec water body Parameters related to bfe environment such as 914 0D i closed water bods th ol e
BODs, COD, e in closed water body exceeds the environmental criteria.
T4 O e ’
Cromdwater 037 4s, F, IO-N N.Oz N, tri-chloroethylens and tetra-chloroethylens exceed the
environmental critenia among 6.3 % of ground waters,
S Pollution sources were ofl (65.1%4), waste (22.6 %), industrial wastewater, efc,

(5.1%), red tde (4.9 ), harmfill bouwd waste (1.7 %), blue tide (0.6 %)

454 cases of violation by Pb. As, ti-chloroethylene and tetra-chloroethylene were
occurred in 2004 in city areas.

7,327 ha of agricultural land was polluted but 87.2 % 15 already coped with in
2005,

Soil environment

M Environ mental criteria performance of photochemical oxidants is less than 1%.

27
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" J
Strengthening Environmental Water
Quality Criteria

m The criteria is an advisable one, not the maximum allowable
limit or acceptable limit.

m Concerning aquatic animal life, discharge criterion of zinc was
strengthened from 5 to 2 mg/1 in 2006.

m Zinc is regulated as less than 30 ¢ g/L, regardless of fish living
areas in fresh water area. In sea area, it is regulated as 20 and
10 ¢ g/L, in general and specified sea area, respectively.

m Chloroform, phenol and formaldehyde are the observed
parameters and the goal levels are different from water area
and fish living area.

28

Reduction of Pollution Load
in Water Use

Industrail Water Use (Fresh and Sea Water)
Total: 183.71 million m*/d in 2005

Others
14%

Transportation
5% Chemical

35%
Paper. Pulp ’

8%

Oiland Coa
8%

Steel
30%

29
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= JEE
Reduction of Pollution Load
in Water Use

m Fresh water occupies 77 % of industrial water.

m Among which 80 % is by recycled water, followed by
industrial water supply system, other fresh waters, well and
water supply system in order.

m Among the recycled water, about 67 % is used in chemical and
steel industries which consume lots of water, followed by
machinery and equipment industry for export oil production,
coal production, pulp/paper and paper processing industries.

m These five (5) industries occupy about 90 % of the recycled
water.

m With the increase of recycled water, pollution discharge
amount became smaller.

30
" J

For Your Reference-1: N and P

m 1 mg of algae is equivalent to 0.5 mg of COD,,.

m | g of nitrogen and phosphorus produces about 12
and 154 g of water plankton, respectively.

m To get the effluent of less than 10 mg/1, 10 mg/l and
Img/l of BODs, T-N and T-P, respectively, eco-
engineering by using water plant, soil, etc., shall be
used with the consideration of the characteristics of
catchment area.

31
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For Your Reference-2:
Water Quality Indicator

I :_1‘1'_.',;:,1.5-;

BOD, and COD
Microcystin @
Biological Indicator of Pollution
Pollution by trace hazardous substances
like environmental hormone

32

For Your Reference-3

Water pollutant by industry: Refer to Progress Report
Appendix 5.4 and I will explain some examples in the next
seminar-Wastewater Treatment

Health Risk of regulated parameters, including temporary
guideline: In the materials I leave

Water quality criteria for Agriculture (paddy rice), fishery use,
acceptable level of Industrial water by purpose: In the

materials I leave

Concept of Environmental Management, Life Cycle
Assessment )LCA), Environmentally Conscious Design (ECO),
Design for Environment (DfE), Environmental Label, Laws
and regulations to realize Environmentally Conscious Products
(ECP), Risk Evaluation and Management: In the materials I
leave

Risk assessment: In the materials I leave

33
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Monitoring System

(1) Water Quality Monitoring System of Water Bodies

¢ Monitoring itself: by local and designated cities.

¢ Ministry of Environment assists them necessary expenses;
- to prepare measurement plans,
- toinstall automatic analyzers for continuous water quality monitoring of water

bodies or,

- to prepare analyzers for local pollution control institutes

¢ Ministry of Land Development and Transportation installed automatic water quality
analyzers at the points of the first class and major rivers based on the water quality
monitoring plans prepared by local government and designated cities and

established telemeter system. 34

Monitoring System

(2) Inspection of Wastewater
¢ Local govemment and designated cities can request factory and enterprise reporting and inspection
at the site in case of necessary.
¢ Based on the inspection, they execute the necessary administrative directive like improvement order
The number of site inspection was 47,393 in 2005.
¢ Among them, the number of improvement order regarding structure, use and wastewater treatment
was 43.

¢ The number of temporary order of stopping operation of the specified facilities was 4.
¢ The number of improvement order of structure, use and wastewater treatment of the specified

facilities related to underground inflation was 1 and,

¢ The number of temporary order of stopping operation of the specified facilities was 10.

35
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Wastewater Management in Skopje

"
Pre-Treatment Facility Discharging

into Sewerage

m Industrial pre-treatment facility: Facility to treat industrial
wastewater to meet the discharge criteria into sewerage

Law of sewerage can regulate water quality of all users as
principal. Accordingly, small sized restaurants and clinics
which are not regulated in water pollution control law are
regulated to install industrial pre-treatment facility such as oil

separator, plaster trap and so on.

Reporting to municipal government to manage municipal
wastewater treatment plant

" JEE
Pre-Treatment Criteria (Okayama City)

36
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Specalied Enterprise Other Esterprise
Parameter e More hun | Lessthen 50 | Moce than | Less thun 50
*.Jm"'.l'-'h'.l EJJ'-'l1'a '|II-.1'=:'|' ﬂ'.I m:'n' idary
5 [Tempiezabire T 45 45 25 45
Tl £ 5k ? Sk Sted
E. E E Ewlopeal oapgen demand (BOD:) mgf &0
E 'E = Su.:]tr-n-‘.r-*. pakd -:_SF?_) m,g,-"l - &00 -
a5 F [, . Mzeral o2 ] 5 5 5|
& g e Arimal and vegetste 1d] gl T
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T § B [Cupper (Cu) mgfl 3 3 3
Es § |22 Zo g 2 2 2
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T |5 G S Mugeese O) mgl 10 (achibde) | 10 (pchuble) | 10 {zokeble)
E Tetal chremaen (Or) mgfl 2 2 o
; (2 adrram (24) mgfl 01 o1
: Cyamds (CH) mgl 1 i
: E Cgueres: phesphonas mgil 1 1
= E Lesd () mg/l [T} 0.1
_!| 'E Hexarelont cheonaum (00 mgfl 05 05
o 2 [Arsemc (A5) mgl [} 0.1
- Tatal meseury (T-Hg) mgfl 01005 [
Alyl-Hg mgfl HI o]
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|
. . .
Pre-Treatment Criteria (Okayama City)
Sperified Enterprize Dither Enterprise
Parmneter More tham Lexr than 50
" 3 Y
Tr-chloroetyless 0.3
Tetraehloroedylene 01
Th-eldesomethics o2
Byl chlende carben (COL) oog
1 2-cuhloronthars (L]
E 1 1-dickicrostilene 0z
K| cig= | 2-dickloroethylens 04
[} E 1 1. 1 nacheogoesthase ]
E ] 1 1 2o beoacs thie 008
F - [ Tr—— .02
& & e 0.06
- - R - — L
E = Theobens b [[F]
i Beazene o1
= Selerwars (26} 01
Borc acd (B 10 2303
Fluonne (F) A k]
T-H as H
T-Fus P gl . .
Do pg-TEQ 10
(Mot
1. Cobsro@E—  drrct pursshment Cokxei—y regulnted crberua For poe-trratmend Facksy
2. Dapcharge wohame 15 the dady average
3, Créena n parenthees for boronic acid, Bucnne i ered m care menicipal wastewater drcharges s effuent o the rea or for depgnated areas
A, Criena of T-M and T-F the crienas = dengrated arens
5. The croenn of each parssster of posmble to chisge more sincier of sdd parsseters by local govermment
38

Contents of reporting

sew, remode] or extension of the facility, Name of enlerprise or faclory, Location of enlerprise or
faclony

Generul Informmtisn:

Industry category; Capitak Tolal area; Buikding area; Working arcac Date of starting operation;
Outline of Mactory or enterprise Bumber of employess; Operation hours; HoBdays, Person in charge of water quality management,
telephone numher; Main products and amoust of preduction; Flowchan of prodisction process

Clazzification of idustrial pre-trestment facility, Name of industrial pre-treatment facility; Location
of the fecility with figure; Comstnection, compéetion and start of operation date; Kind of the facility,
type, struchare, dimsensions, capecity and treatmend process with fgmes; Wastewaber collection

. mnid waber conducting with figures; Cutling of the operation time of tbe faciity and seasonal
FFastemmater treatment me(hod: fuchution; Cansumables per day by use necessary for wastewaber treatment, Wastewaler quantity
(meximusmn and nomsal) and quality (parsmeters and valoes) before and after restment; Shadge
and waste generathon per nvomth and freatment method; Way of discharge into public sewer;,
Nodes

Wastewnter quantity and qualiiy: IM-ELE::T}P:Ememqmmdnmmam.

Systematic Now of water and wistewater Flowchart of waber and wastewaber; Waber wie and wastewsler gemeraion by purpose

39
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Key Points of Law of Sewerage

(1) Site inspection of the operational conditions of specified facility, industrial pre-treatment facility, etc,
and order change or improvement of the operation of the facilities.

(2) Collection of reporting on situation of the establishment, industrial pre-treatment facility, etc and
wastewater quality.

(3) Selection of water quality manager who is responsible for maintenance of the facility or wastewater

quality

40

Key Points of Sewerage Law

(4) Obligation of water quality measurement
¢ Wastewater quality analysis results should be kept in 5 years (in water pollution control law, 3 years).
¢ Analysis method: By ministerial ordinance (Ministry of Land and Transportation)
¢ Frequency of analysis: Not regulated clearly. For example, everyday for temperature and pH, every two month
for BOD:s and S8, every two weeks for Cd, CN, Organic —P, Pb, cr', As, Total-Hg, Akkyl-Hg, PCB, Every
month for other parameters

(5) Sample and analysis: at the time to be assumed the worst, from middle of the water depth and at the point just
before discharging into public sewer

(6) Emergency Measures and reporting to municipal government
¢ Accident: Fire occurrence, stop of facility operation due to power failure, etc, damage of storage tank or pipe,
inflow of hazardous substances or oil into sewerage due to operation error
¢ Emergency Measures: Stop of supply of hazardous substances or oil to the damaged storage tank or pipe,
heaping-up of sandbags to prevent from outflow, spilt cil recovery by adsorption mat
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Waste and Recycle of Waste

[Responsihilities by Manicipality)

Creneral garbage
{Combustble waste, meombussble

—I'i.,'ﬂﬁ.n:e whshe I

——| General waste

Hurnan wite
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|
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Wastewater Management in Skopje

" JEE
Discharge Rate of Industrial Waste

Discahrge Rate of Industrial Waste (%),
Total discharge amount 417.17 milion ton/year, 2004

9% 21%

O Electricity, gas, heat, water supply

W Agriculture
O Construction
O Steel

W Pulp, paper, paper processing

O Chemical Industry
B Mining indust ry
O Food processing
W Ceramic, cement

[ Beverage, tobacco, feed manufact ure

0O Other indistry

19%
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Recycle/reuse Rate of Industrial Waste

m High recycle/reuse rate wastes: Animal waste, debris,
and mining residue, metal dust. The recycle/reuse

rates are 95, 92, 90 and 88 % of the discharged

wastes, respectively.

m Low recycle/reuse rate wastes: Sludge, waste alkali
and fiber dust. The recycle/reuse rates are 10, 23,
31 % of the discharged wastes, respectively.

m Wastes with high ratio of final disposal rate: Rubber
dust, glass dust, concrete and ceramic dust, waste
plastics and burnt residue. The rates are 44, 32, 32,
and 21 % of the discharged waste, respectively.

Part IV: A3-45
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Measures of Recycle/reuse of Wastes

To restrict waste generation
To reuse used products and parts: Material recycle

In case the material is not appropriate from view point of
environmental load,

m  To reuse the material as energy with the full consideration of
environmental preservation: Thermal recycle

And

m  Finally to conduct the appropriate treatment of the generated
waste

46

Evaluation of Industrial Waste

Inorganic waste including hazardous E
substances is called pean e

“Specially Controlled Industrial Waste”.

By leachate test in laboratory, the sludge is Water Contnets85%] [ Solidification |
evaluated how to treat and where to be
disposed of.

v

* If sludge contains CN or Hg and leacheate I@l

test result exceeds the evaluation criteria of
specially controlled industrial waste, v
the sludge should be solidified by concrete and [Within criterial [Over criteria |

leachate test shall be conducted again.

W h 4

I Conirolled Landfill I I Shield-type Land.ﬁ]ll
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" JE
Disposal of Organic Industrial Waste to
Controlled Industrial Landfill

Organic sludge: Rot, Organic sludge, Animal residue, Animal solid waste, Livestock excreta,
Dead animal and treated solid of these.) are treated as the followings and disposed to Controlled
Industrial Waste Landfill.

m Incineration to Ignition residue: less than 15 %
m Concrete solidification

m 50 cm of cover soil to 3 m of industrial waste with less than 40 % ofrots, 50 cm of cover soil to
50 cm of industrial waste with more than 40 % of rots.

Criteria for Concrete Solidification

m Material to combine is water hardening cement with the combination rate of more than 150 kg-
cement/m>-concrete solidification

m Concrete solidification strength: more than 0.98 MPa of one axis
m Shape and dimension

- Volume (m?)/area (m?): more than 1

- Theratio of maximum and minimum size: less than 2

- Minimum size: more than 5 cm

48
" J

Leachate test procedure

What it is for ordinary sludge,
0.5 to Smm for formed solid

Sample: Sludge

+— |Solvent: Pure water + HCl @H: 58 - 6.3)]

Y

Vessel H Z04%Hy

Shaking Shake width: 4 - 5 cm, 200 time s/min, Ha
6 hours, horizontal shaking hy shaker

Wi ater

Filtration| 1 & m glass filter

Analysis of Filtrate

49
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" JEE
Comparison of Leachate Test Procedure

Country Japan Germany France USA/Canada | Switzerland Holland
Test Procedure Notice 137 Notice 467 | DIN38414 54 AFNC;E Bl TCLP TVA Serial Batch Colum test Ava;]::tlllty
Preparation of Sample 0.5-5mm <2 mm <10 mm <4 mm <5.5 mm What it is <3 mm <3 mm <0.125 mm
Solvent Distilled water | Distilled water | Ion-removed | Ion-removed ai;iu:c?;fu(;r CO, Saturated | Ion-removed | Ion-removed Ton-removed
+HCl +HCL water water solution water water water + HINO3
solution
pH 58-63 5863 - - 2.8314.93 FH5.6) 4 4 Ttebe
mantamed
Sample (g) =50 =50 100 150 100 100 - 200 40 - 16
LiS 10 10 10 10 20 10 20 0.1-10 100
Constant
Temperature( "C) Normal Normal - temperature m 223%3
water bath
Extraction vessel* - - 3lfak |0 LEkO00)ppy e EBotile 1L PEborte | DR IERL | g
mm size) Length 20 cm
Mixing Heorizental shaking, 4 -5 cm, 200 Reverse shaking Vertical rotation | Rotation 30 2| CO, 100 Shaking Upflorw Stirer
times/tin 60 rpm i L frain
Leachate time (hour) & & 24 16 18 24 24 % 5 steps - lor2
Test numher 1 1 1to2 1t03 1 1o 2 1te 5 7 1te 2
Contact with air No No No Mo Ne Yes Ne - Tes
Centrifige 3,000 0.45 MF or Pressurized
S/L separation** 1 8mGFF | rpm, 20 mins + | 045 & mMF centrifiige filtration 0.6t | 045 umMF | 045 umMF | 045 LmMF | 045 pm MF
0.45 tm MF 22,000 G 0.8 tmGFF
What 1t 15 for Test for seil Solvent is Test to know the
Remarks powdered contamination - - determned by - - - mazmum soluble
sample and recyele pre-test levels
1) Hotice of Ministry of Environment
* PE: Polyethylene
** GFF: Glass Fiber Filter MF: Membrane Filter
50

* J
An Example of Comparison Result

Leachate Results ofa Eco-Cement

Parameter (ng'L)
Bho| o | As | Cd THg| Se | CN | Cu | F B | ZIn| Fe |T-Cr| pH
Motice 46 Japan NG | NQ | NQ | NG | NQ | NQ | NQ | NQ | NQ | 008 | 002 | NG | NQ | 128
TCLP T5A NQ | 028 | NQ | NQ | NQ | NQ | NQ | 013 | NQ | 037 | 25 | NQ | 024 | 64
TVA Switzerland | NOQ | 0007 | NQ | HQ | NQ | NQ | NOQ | 006 | NQ | 009 | 074 | NO | NOQ | 64
Avalabiity Test  |Holland NQ | 011 | NQ | NO | NQ | NQ | NQ | 15 | NQ | 033 | 41 |0 | 017 | -
Q: Less than Quantitative Low Litut

Procedure Country
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Leach ate Criteria of Specially
Controlled Industrial Waste

Parameter Unit Em“z‘:;fn’:ffmge Sludge #sh, Dust, Slag
Cadroiwm (0 mg/l 0.1 03 03
Crramade {(CH) mgil 1 1
Oirganic phosphors mgzfl 1 1
Lead (Pby rogil 0.1 0.3 0.3
Hexerelent chrormiura (0™ sl 0ns 1.5 1.5
Arsenic (As) gzl 0.1 0.3 0.3
Total mercury (T-Hgy mg/l 0.00s 0.005 0.005
£lkwl-Hg mg'l HD HND HND
FPoly Biphenyl Chloride (PCE) rogil 0.003 0.003
Tri-chloroethsrlene mgfl 0.3 o=
Tetrachloroethylens mgfl 0.1 0.1
Dri-chlorornethare mzfl o2 oz
Butwl chloride carthon (CCL) mzfl 0.0z ooz
1.2-dichloroethane gl 0.04 0.04
1.1-dichloroethsrlens mgzfl 0.2 oz
cis-1.2-dichloroethylene mgfl 0.4 0.4
1.1.1-trichroroethane mgfl 3 3
1.1 2-trichroroethane gzl 0.06 0.06
1 3-dichloropropens mzfl 0.0z ooz
Thriuram gl 0.06 0.08
Sirnazine rogil 0.03 0.03
Thicbencarb g/l 0.2 0.2
Benzene mgfl 0.1 0.1
Selenium (Se) gzl 0.1 0.3 0.3
Drinin pz-TEQI 10 3 nglg

1) Diischarge water criteria of the leachate frorm controlled Landfill
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Structure etc. of Controlled Landfill

| Le achate Treatment Facility

) |

Unde reround Water Monitoring'

Fence

Ventilation Facility

Open Channel

Re taining Wall, Embankme nt

111

L

Discharge ; | Ol [;e.achat_‘e_ o
— P e L e
" =
e
[ e h X \\ | Liner Syste m |
{ 3, by, !
| Signboard | b | Leachate Collection Syste m I
|
| Reservoir I ! Groundwater Collection Syste m |

| Landslide Pre vention Work

Ground Sinkage Pre vention Work
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" JE
Structure etc. of Shield Type Landfill

I [ Rainwater inflow Prevention Facility ]

to be inspected with Eyes
Fence

Structure
Open Channel ] |Il I
1// r |

I e >
ﬂﬂ Immﬂnmmmﬂmnnﬂmnmummmﬂnmﬂﬂmmunﬂmmnﬂmmmnmnmnmm

[Jﬂﬂﬂ "" -'I-
1 el
> '._.-'_' o
= 4
| =
| &
Y |
|
-,
‘--. | i
£ 1
| '
[ |
- [
Und d Wat M itori J
plcrgrounc watery ontoring | Structure ofO utskirts-D ividing
] Concrete with more than 25 N/mm” of one axis and
Cover by materials with wat | 35 cm ofthickness
resistance and corrosion resistance |
Landslide P t Work I Structure of Inside-D ividing
Concrete with more than 25 N/mm?* of one axis and
G ri d Sink age Prevention Work I 35 em ofthickness
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3.1.3 Certified Environmental Analyst System in Japan: How to secure accuracy in analysis

| |
- Inaus!rlal Wastewater

Management in Japan-2
Certified Environmental Analyst System

15t October 2008, IZAWA Tetsuo
1
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