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Topics of This Seminar

Background of the certified qualification
Required knowledge to become a certified environmental
analyst
Measurement law system in Japan
Problems of the current Japanese measurement law system
How to cope with the problems
What are necessary to keep accuracy
management in analysis of industrial
wastewater quality
Recommendations
Others

Pre-treatment apparatus
(TOYOTA Chemical Engineering)

3

Background ofBackground of Certified EnvironmentalCertified Environmental
AnalystAnalyst SystemSystem

To secure reliability and accuracy
in environmental analysis
An indispensable registration
criteria as personnel asset (full-time employee)
to open measurement certification
business of concentration of substances
in soot, water, soil or noise level,
At least one certified environmental analyst in a laboratory

Measurement certification report is legally required the
signature of the certificated environmental analyst.
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Required Knowledge andRequired Knowledge and
Responsibilities of CertifiedResponsibilities of Certified
Environmental AnalystEnvironmental Analyst

High degree of measurement knowledge and techniques

Comprehensive measurement management from plan and design of measurement

to implementation of measurement and evaluation of analysis results, such as;

- How to take a sample,

- Selection and decision of analysis or measurement,

- Evaluation of the analysis results,

- Maintenance and inspection of analyzers,

- Preparation of analysis report,

- Improvement of measurement methods,

- Education of the measurers,

- Others necessary to secure accurate measurement and analysis

Atomic Absorption (SHIMADZU)

5

How to become the CertifiedHow to become the Certified
Environmental AnalystEnvironmental Analyst

To pass Certified Measurer National Examination (once a
year) + Practical experience, etc.
Registration, Passing rate of the

examination is around 10 %.
Training course given by National Institute of
Advanced Industrial Science and
Technology + Practical experience +
Certification by Measurement
Administration Council (twice annually) Registration
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Required Knowledge for the ExaminationRequired Knowledge for the Examination

7

Required Knowledge for the ExaminationRequired Knowledge for the Examination
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Required Knowledge for the ExaminationRequired Knowledge for the Examination

9

Structure of the Measurement LawStructure of the Measurement Law
(JETRO, Feb.2007)(JETRO, Feb.2007)



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

Part IV: A3-55

10

RelatedRelated Institutions to theInstitutions to the
Measurement LawMeasurement Law

11

KeyKey Points of the Measurement LawPoints of the Measurement Law
Measuring instruments are needed fit for official
guarantee of accuracy
Specified measuring instruments must meet set
accuracy standards through methods such as
verification and/or periodic inspection to check their
conformity to set technical standards in terms of
structure and instrumental error.
Don’t use specified measuring instruments without
verification mark or periodic inspection mark.
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Verification and Periodic Inspection MarkVerification and Periodic Inspection Mark

Specified measurement instrument with periodic inspection
mark, conducted in 2007

Verification mark

Inspection year

Last figure to show the inspection year
For example inspection was conducted in 2005,
the figure is 5

2005

This figure to show the inspectionmonth

Name of Prefecture

Inspectionmark

13

Acceptable error of vessel for measuringAcceptable error of vessel for measuring
volumevolume

Mess Flask

Mess Cylinder

Mess Pipette

Burette

At 20
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Specified measuring instruments usedSpecified measuring instruments used
for certification of noise/ vibration levelfor certification of noise/ vibration level

or concentrationor concentration

Noise Meter (RION)

15

Parties not necessary registration asParties not necessary registration as
a measurement certification businessa measurement certification business
National and local public organizations
Some independent administrative institutions
- National Institute of Advanced Industrial Science and Technology,
- National Institute of Technology and Evaluation,
- National Institute of Occupational Safety and Health,
- Japan and National Institute for Environmental Studies
- Organizations registered under another law
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Classification of environmentalClassification of environmental
measurement certification businessmeasurement certification business

Relating to the concentration of substances in air,
water or soil, excluding specified substance (dioxins)
Relating to the concentration of dioxins in air, water
or soil Accredited certified measurement business
for specified concentration (only dioxins)
Sound pressure level
Oscillating acceleration level

17

Registration CriteriaRegistration Criteria
Arrangement of measurement instruments
Arrangement of certified environmental measurer
(analysts)
Copy of accreditation (only for specified
measurement certification)

GC-MS
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Required documents for registrationRequired documents for registration

19

List of analyzer, facilities and equipment forList of analyzer, facilities and equipment for
measurement of concentration and specifiedmeasurement of concentration and specified

concentration of water or soilconcentration of water or soil
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Issuance of RegistrationIssuance of Registration

FumeHood

21

Items to be regulated in the businessItems to be regulated in the business
regulationsregulations
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OnOn--site inspection by prefecturalsite inspection by prefectural
measurement verification centermeasurement verification center

23

An Example ofAn Example of MinimumMinimum Limit ofLimit of
Determination and Significant FigureDetermination and Significant Figure--11
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An Example ofAn Example of MinimumMinimum Limit ofLimit of
Determination and Significant FigureDetermination and Significant Figure--22

25An Example of Measurement Certificate
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PrProblems of Current Measurement Lawoblems of Current Measurement Law

27

Schematic Representation of Traceability System (JETRO)

Calibration using specified standards (direct calibration through national measurement standards (JETRO)
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Accuracy management in environmentalAccuracy management in environmental
measurementmeasurement

29

Attention in using measurementAttention in using measurement
instrumentsinstruments
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Calibration CurveCalibration Curve

31

Attentions in MeasurementAttentions in Measurement
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Attentions in MeasurementAttentions in Measurement

33
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What to be paid attention to in analysisWhat to be paid attention to in analysis
of industrial wastewater (Additional)of industrial wastewater (Additional)

35

What to be paid attention to in analysisWhat to be paid attention to in analysis
of industrial wastewater (Additional)of industrial wastewater (Additional)
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Preparation of Seed LiquidPreparation of Seed Liquid

37

An Example of Analytical FlowchartAn Example of Analytical Flowchart (Hg)(Hg)
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RecommendationsRecommendations

39

Schematic flow of ICP-MS by Jenna Worley and Steve Kvech

Thank you for your attention. See you again
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3.1.4 Industrial wastewater treatment

1

Industrial WastewaterIndustrial Wastewater
ManagementManagement --33

Industrial Wastewater TreatmentIndustrial Wastewater Treatment

Catalog of Chemica lAnalysis Consultant Ltd.

16 October 2008, IZAWA Tetsuo

2

Topics of This Seminar

Planning of Wastewater Treatment
Countermeasures to reduce wastewater generation and
pollution load
Selection of Treatment Process by Experiment
Flow measurement
Biological Treatment
Treatment of Hazardous Substances
Analysis of Hazardous Substances
Sludge Treatment for reuse, recycle
Others
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Planning of Wastewater TreatmentPlanning of Wastewater Treatment

4

Concept of Material BalanceConcept of Material Balance

Im (Raw Materials)

R (Rycles)

Iw (Water Use)

Io (Others: Sub-matrilas,
Chmicals, etc .)

Ow (Watewater)

Oo (Others: Waste, etc.)Op (Products)

Input

Process

Output
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Countermeasures to reduce wastewaterCountermeasures to reduce wastewater
generation and pollution loadgeneration and pollution load

Water Saving Tap

6

Countermeasures to reduce wastewaterCountermeasures to reduce wastewater
generation and pollution loadgeneration and pollution load
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Countermeasures to reduce wastewaterCountermeasures to reduce wastewater
generation and pollution loadgeneration and pollution load

8
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Counter Flow CleaningCounter Flow Cleaning

Counterflow Cleaning with Multi-Stage
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10

Study Procedures of WastewaterStudy Procedures of Wastewater
Treatment PlanTreatment Plan
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Selection of Treatment Process bySelection of Treatment Process by
ExperimentExperiment

BOD5and COD levels in the filtrate.
-

-

Below the target levels: BOD5 and COD can be removed by physical-
chemical treatment processes
Over the target level: Necessity of biological treatment. In general, in
case of BOD5/CODcr 0.3, wastewater will be treated by biological
treatment experiment

Organic Wastewater

Filtration by using
filter paper (No.5A)

Analysis of Filtrate

Activated sludge treatment tester
(MIYAMOTO Seisakusyo) to get the
data of organic load and
performance, retention time, excess
sludge generation, sludge return rate,
etc.
Continuous activa ted sludge
treatment test facility equipped with
aera tion tank, electromagnetic-typed
constant quantity pump, a ir pump,
flow meter for air, sludge return

12

Selection of inorganic wastewaterSelection of inorganic wastewater
treatment processtreatment process
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Selection of Treatment Process bySelection of Treatment Process by
ExperimentExperiment

Water Treatment Experiment Equipment

14

Selection of Treatment Plant TypeSelection of Treatment Plant Type

Treatment capacity
Installation area

Easiness of operation and maintenance
Quantity of sludge generation and easiness of sludge treatment
Reliability of the manufacture (technical capability, after
service and achievements, etc.)

Construction and operation costs such as power, chemicals,
labor, etc.
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Improvement of concentration ofImprovement of concentration of
metal hydroxide by neutralizationmetal hydroxide by neutralization

Sludge Retu rn Neu tralization Proc ess (H DS: High Den sity Solid s Meth od )

M ining
wast ewater

A lmost ha lf o f s lu dge gene ra tion c ompare d t o
Conve ntiona l pr oc ess

Lime
Re action
tank Neutr a liza tion

So lid-Liqu id
Separ at ion Effluent Dischar ge

Sludge Slud ge
d isposalSludge Retu rn

M ining
wastewater

L ime

Conve ntiona l N eut ra l iza tion pr ocess

N e utra l iza tion
So lid-L iq uid
Sep ar a tion Efflu ent D isc harge

S lu dge Sludge disp osa l

Conven tional N eutralization Proce ss

16

Flow MeasurementFlow Measurement

Weir type

Measurement range 0.02 10 m3/s
Head loss 0.3 0.6 m

Accuracy roughly ±4%
Simple structure, small costAdvantage and

disadvantage

Principal

Instruments

Flume type

roughly ±4%

Accumulation of solids at
upstream

Almost no accumulation of solids.

Large scale and complicated shape

Upstream 4 to 5 times of weir
width of throat

Partial flume and level meter

To measure upstream level by
lessening the part of width of the
channel (throat)
0.002 2.5 m3/s
Less than 0.2 m in general

Triangle, rectangular, or full
width weir and level meter
To measure upstream level to
overflow by installing weir plate
in the course of open channel

Necessary length of
straight line of
channel

Upstream 4 to 5 times of weir
width

Prepare the relation figure of head loss (water level) and flow rate.

1. Measurement by Container
2. Measurement by Weir-Open Channel
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Triangle and Rectangle WeirTriangle and Rectangle Weir

Triangle weir Q = C Ht 5/2 (m3/s) at 90
degree triangle weir Rectangle weir Q= CbHt3/2 (m3/s)

Flow rate is proportional to Ht and C (Flow
rate coefficient) is calculated by B, b, W and Ht

18

Partial FlumePartial Flume
Water leveldetecto r tank

Partial Flume

Level switch

Water leveldetecto r tank

Throat
Width lessen ing part

Wid th expanding part

Upstreamwater level

Crest

Partial Flume Q K ham
Q Flow rate (m3 h), ha Upstream water depth (m)
K m Constant decided by shape, size and throat width of the flume

W

ha
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Flow Meter for PipeFlow Meter for Pipe--11

20

Flow Meter for PipeFlow Meter for Pipe--22
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Flow measurementFlow measurement--Open ChannelOpen Channel

MS-P
Measurement method: Level-Flow Automatic Calculation
Sensor: Ultrasonic Flow Distribution Sensor
(Pentough Corporation)

ONE-P
Measurement method: Time-Distance
Sensor: Ultrasonic Flow Meter
Applicable level: 0.15-2 m
(Pentough Corporation)

22

Figures of Flow Meters for PipeFigures of Flow Meters for Pipe--11

Magnetic FlowMeter

Manometer

Orifice FlowMeter Venturi FlowMeter
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Figures of Flow Meters for PipeFigures of Flow Meters for Pipe--22

Ultra Sonic Flow Meter

Vortex Flow Meter

24

Flow Meter for PipeFlow Meter for Pipe--33

Potable Flow Meter
(Ultra Sonic Flow Meter)

Turbine flowmeter
(Seil Enterprise Co.)
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Wastewater TreatmentWastewater Treatment--11

Schematic of conventional activated sludge process (top)
and membrane bioreactor (bottom)

Grid
Solid
removal

Wastewater

Pre-
treatment Aeration Zone Settler

Sand
Filter

Dis-
infection

Air

Effluent

Sludge

Grid
Solid
removal

Wastewater

Pre-
treatment Aeration Zone

Air

Effluent

Sludge

Memb rane

Return
s ludge

Return
sludge

26

Membrane Bioreactor
Installation of Membrane Unit

Backwash air Effluent

Wastewater

Zeon Hollow Fiber

Air supply for
Biological treatment

Membrane Unit (Zeon)



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

Part IV: A3-83

27

Biological TreatmentBiological Treatment

28

Characteristics of Biological TreatmentCharacteristics of Biological Treatment
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Characteristics of Biological TreatmentCharacteristics of Biological Treatment

30

Removal of Nitrification and PhosphorusRemoval of Nitrification and Phosphorus
by Biological Treatmentby Biological Treatment
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Characteristics of Removal of NitrogenCharacteristics of Removal of Nitrogen
and Phosphorus by Biological Treatmentand Phosphorus by Biological Treatment

32

Performance EvaluationPerformance Evaluation
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Quality MonitoringQuality Monitoring

34
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Treatment of Heavy MetalsTreatment of Heavy Metals--11

36

Treatment of Heavy MetalsTreatment of Heavy Metals--22
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Treatment of Heavy MetalsTreatment of Heavy Metals--33

38

Treatment of Heavy MetalsTreatment of Heavy Metals--44



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

Part IV: A3-89

39

Chelating AgentsChelating Agents

40

Effects of Substitution treatmentEffects of Substitution treatment
(Ni(Ni--EDTA complex)EDTA complex)

Substitution method is applied at acid side due to an ion reaction as principal.
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Sludge TreatmentSludge Treatment

42

Examples of metal recycles, etc.Examples of metal recycles, etc.
including in the stage of R & D.including in the stage of R & D.
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EcoEco--Cement System FlowCement System Flow

Eco-cement SystemFlow

Rawmaterial
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was te

W as te factor y
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dust

Subs idiary mater ial (L ime , e tc .)

Me tal, Glas s, etc

Chimney

Tank

To recycle

Drying
crusher

Nox r emoval

Equal iz ation Tank

Cyclone

Me tal Recycle Syste m

Bug filter

Reuse

To sme lting facto ry

Bug filter

Shipment
Tank

Crushe r

Plas ter

Clinke r

Ro taryKiln
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Lead
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Foundation impr ovement

Taiheiyo Cement Corporation

44
Waste Treatment by Kawasaki Eco-Town
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TreatmentTreatment of Hazardous Substancesof Hazardous Substances--11

46

Treatment of Hazardous SubstancesTreatment of Hazardous Substances--22
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Treatment of Hazardous SubstancesTreatment of Hazardous Substances--33

48

Treatment of Hazardous SubstancesTreatment of Hazardous Substances--44
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Treatment of Hazardous SubstancesTreatment of Hazardous Substances--55

50

Treatment of Hazardous SubstancesTreatment of Hazardous Substances--66
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Treatment of Hazardous SubstancesTreatment of Hazardous Substances--77

52

Treatment of Hazardous SubstancesTreatment of Hazardous Substances--88
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Treatment of Hazardous SubstancesTreatment of Hazardous Substances--99

54

F removal by combination of F-absorption Resin

CN removal by Formulation of Insoluble Salt by Cu-salt
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Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--11

56

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--22
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Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--33

58

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--44



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

Part IV: A3-99

59

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--55

60

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--66
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Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--77

62

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--88
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Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--99

64

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--1010
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Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--1111

66

Analysis of Hazardous SubstancesAnalysis of Hazardous Substances--1212
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Characteristics of DehydratorCharacteristics of Dehydrator

68

Belt press Filter

Centrifuge (Tanabe)
Filter Press
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Thank you for your attention.Thank you for your attention.
See you again.See you again.
IZAWA TetsuoIZAWA Tetsuo

Oxidation Ditch Process

Natural Pond Process
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