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Presentations from the seminars at NILU
During the visit 24 - 29 April 2006

1 Introduction

Regarding the remaining fund from the HEIA project supported by NORAD it
was suggested that the money would be used for organizing one study tour for 3
Vietnamese persons to Norway. The programme should include Air quality
monitoring and management. The participants of this study tour will include
leaders from DONRE, Mr. Chien, Mr. Hien and Dr. Tuan. NILU organized the
tour and prepared the programme

In addition NILU suggested that HEPA need to improve the application of the air
quality data collected for modelling purposes. This is necessary in air quality
planning, impact assessment and support to the ADB “Air Pollution, Poverty and
Health (APPH)” project. We have suggested that the modelling expert at HEPA,
MR Dam, spend two weeks with a group of NILU experts at NILU in June 2006.

The programme for the three Directors from DONRA was developed as presented
at the next two pages. The schedule included seminars at NILU and visit to the
Norwegian Pollution Control Authorities. The visit was organized as lectures and
presentations, demonstrations, visits to laboratories; field visits and visits to
national authorities. The content of the lectures was be related to the daily
activities and tasks undertaken by NILU and related to the air quality management
programme undertaken by the authorities in Ho Chi Minh City.

2 Participants
The following persons from DONRE participated in the seminars and visits
during their stay in Norway:
= Mr. Nguyen Van Chien - Vice Director of DONRE HCMC
= Mr. Tran Nguyen Hien - Director of PIU of VIE1702 Project (Component:
Air Quality)
= Dr. Nguyen Dinh Tuan - Director of HEPA

3 Air quality understanding and future applications

An important part of the training at HEPA/DONRE has been the understanding of
air pollution. In the presentations at NILU we also included elements important
for the follow-up and sustainability of the programme developed by the NORAD
funds. Several presentations included air quality assessment, understanding of
atmospheric processes and dissemination of data end information.
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In the continued use of the data it will be possible to evaluate the relative
importance of the impact from selected sources or categories of sources. Also the
comparisons between measured air pollution levels and the air quality limit values
as presented by the Vietnamese authorities have been important. Finally we hope
that HEPA will be able to perform abatement planning and action plans to reduce
the air pollution load in HCMC.
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Three Directors of DONRE/HEPA, HCMC Vietnam

24 — 28 April 2006

4 Draft Programme

Monday 24 April

Arrival Lillestrgm at 11.00

Monday 24 April

Trainer

13.00-13.15
13.15-13.45

Topic 1-2

13.45-14:30
14.30-14.40
14.40-15.10
15.10-15.45

15.45-16.00

Welcome address at NILU, Kjeller
Presentation of NILU

Introduction to AQM, AirQUIS
The air Quality Management system
Tea/Coffee break

AirQUIS a modern GIS based planning tool

Technical tools for AQM: emission
inventories and modelling
Questions, summary and discussions

Gunnar Jordfald
(Director)

Bjarne Sivertsen

The Nguyen Thanh
Herdis Laupsa

Tuesday 25 April

Topic 3 Air Quality Monitoring

9.00-9.45 Presentation of Air Quality Monitoring in Britt Ann Hgiskar
Norway

9.45-10.45 AQM in Asia, with examples from China Steinar Larssen

10.45-11.15 Tea/Coffee Break

11.15-12.00 Quality Assurance and quality control Kjersti Karlsen Tarnkvist

12.00 Visit Reference laboratory, KjK, Rolf Dreiem
Questions and discussions

12.30-13.30 LUNCH

Topic 4 Air quality monitoring and
management in HCMC

13.30-14.30 Air Quality monitoring system design Bjarne Sivertsen and
Content and status of AQM in HCMC The Nguyen Thanh

14.30-14.45 Tea/Coffee Break

14.45-15.30 AQI, reporting and future work at HEPA DONRE team and

NILU team
15.30-16.00 Any other business
19.00 Dinner in Oslo
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Draft Programme (cont.)

Wednesday 26

April
Topic 5 Visit to SFT and station
9.15-10.15 Introduction to the work undertaken at the  SFT representative
Norwegian Pollution Control Authority (SFT)
10.15-10.45 Coffee Break
10.45-12.30 Presentation of work at SFT Maren Wikheim
11.30-12.15 SFT as technical advisor to NORAD Maren Wikheim
12.30-13.30 LUNCH at SFT
13.30-14.30 Visit to air quality monitoring station in Rolf Dreiem
Oslos
14.30-15.00 Transport to Oslo — Coffee Break
15.15-16.00 Visit to NILU laboratories Ole-Andres Braathen

Leif Marsteen/BAK

Thursday 27 April

Topic 6 Data dissemination and information
systems

9.15-10.15 Air Online presentations and Britt Ann Hgiskar
demonstrations

10.15-10.45 Coffee Break

10.45-11.45 Data dissemination systems and Geir Endregaard
applications

11.45-12.30 NILU in media, information and public Stig Martin Solberg
awareness

12.30-13.30 LUNCH

13.30-15.30 Administrative issues,
Final discussions

15.30 Closing the programme Gunnar Jordfald

Friday 28 April

Leaving Norway

The participants from Vietnam are:

Mr. Nguyen Van Chien - Vice Director of DONRE HCMC
Mr. Tran Nguyen Hien - Director of PIU of VIE1702 Project (Component: Air

Quality)

Dr. Nguyen Dinh Tuan - Director of HEPA
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Welcomes three Directors from HEPA/DONRE Vietnam
Mr. Nguyen Van Chien - Vice Director of DONRE HCMC

Mr. Tran Nguyen Hien - Director of PIU of VIE1702 Project
(Component: Air Quality)

Dr. Nguyen Dinh Tuan - Director of HEPA
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Vietnam visit

Introduction to
NILU

Gunnar Jordfald
Director

11

INILU

wwyw.nilu.no

24 April 2006

i‘ I Norwegian Institute for Air Research www.nilu.no

NILU

NILU’s mission statement

NILU’s task is to establish quantitative
relationships between:

Emissions « Dispersion ¢ Deposition
Air Quality * Exposure ¢ Effects

y Exposure

. Industrial pollution

. Urban air pollution

. Toxic compounds

a b~ W N

radiation

‘, I Norwegian Institute for Air Research www.nilu.no

INILU

Work areas

. Acid rain and Surface Ozone

. Climate change, Ozone layer and UV

6. Coastal Zone Management

www.nilu.no

Norwegian Institute for Air Research

NILU’s organisation

Tromsg

@HuAE

ILU

Products AS

NILU's key numbers

« Founded in 1969
< Independent foundation from 1986
< Annual turnover 16 mill US$

www.nilu.no

145 employees

% 70 scientists

% 42 scientists with a
doctoral degree

k I Norwegian Institute for Air Research

INILU

jorw. Pollution Control Authority

L
Norw. Radiation Protection Autharity

www.nilu.no
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NILU's business philosophy

International knowledge company

g Publication
u Competence

"I The research

Science based
Q services

Products

Money

Competence

Research needs




Vietham visit 24 April 2006

Research goal Services and products goal

www.nilu.no
www.nilu.no

NILU shall be an international recognised NILU shall be an international oriented and

EU-research 2004:
Member of 41 projects

Coordination of 10

research and development institute within competitive supplier of services, systems and
atmospheric issues, air quality and g products of high quality towards authorities and
toxic/hazardous compounds. On selected areas 3 industries.
we shall be the best in Europe. <

z

b I Norwegian Institute for Air Research

-~
NILU| NILU|
- Knowledge dissemination goal = International and innovative concern
: NILU shall have an active -
5 dissemination of 5
2 scientific knowledge by 2
¢ high number of < ! l_
5 publications and be in the 5 MU Products AS] |Campus Kieller AS
E fore front of utilising new g
E information technology. [ | !
qg:“ %’ Unilab Analyse NILU Polska NILU Abu Dhabi
E : 49% 90%
-~ Py
INILU| NILU|

www.nilu.no

The end

k I Norwegian Institute for Air Research

INILU
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Bjarne Sivertsen, NILU
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Todct Parnyay Aoododcer

The complete integrated analyses
i‘ - Identify sources
Emission inventory

Meteorological data
Dispersion and turbulence

-

Dispersion modelling
S02, NOx, PM +

-

Concentrations,
Exposure

o

Exposure/response
functions

o

Effect / cost data

.
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AQ) Managzmzar Modz] Conezor

Developed for the

World Bank by Dis
persion I
NILU 1997 modelling Monitoring
o Air Quality
Emissions (Air pollution
concentrations)
Exposure
assessment
smenrt T conr
options
regulations
Damage
assessment
Cost
analysis

.
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A comolzrz Alp Qualfiy
Meanagz iz

=Monitoring (AQ+met)
=Data retrieval
=QA/QC

=A database (GIS base
=Models

=Asessment tools
=Planning tools
=Forecasts

BSINILUIAQM SystemKjeller Apri2006.ppt v NILU.no |NTLU)

|Map data ||Backgmund daﬁl

‘E - Monitoring| =

SirSolton P\I Emission

[ ="
".“'ﬂ ‘l Inventory

Dispersion

Exposure
models

Abatement Strategy | .
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e X o I v A —~
Elzmznrs of tnz AOMNS
O Sources — Emission inventory

O Measurements — AQ + Meteorology

= — O Models

' O Impact assessment

WD Applications

.
BSINILUIAQM SystemKjeller) Apri2006.pt wawwNILU.no [NTLUJ




Presentasjoner - Forskningssjef Bjarne Sivertsen

o Tyolcal souprczs apz:
Ty[@ﬂ@@ﬂ @H@@@@@ @ﬁ SOUCES Traffic, small indusirizs, ogzn die Durning

and “narueal” zmizsions
+ Traffic and “nerupal -xmuun.,“
- local problems
- hot spots
-+ Domestic sources / energy
- regional
*+ Industrial sources
— local, hot spots
- toxic
- specific impact
+~ Regional and large scale
- “background”

.
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Emission Dardg Basz AigQualityaionitering

D =z

‘ Geographical Information System (GIS) ‘

t

v’ Site selection
v’ Select indicators

‘ Calculation of Emission Fields H Modelling v Limit values
v Frequency and period
v Instruments
| | | | v Statistics
Industry Traffic [ Population Consumption v’ Compare to meteorology
- stacks sroad information I . v From which sources?
* process road type/class « distribution . emisé’gn OIS v Im CTS?
« consumption svehicle class in sub areas « temp. variation
* component «emission factors « areause P-

8 e " « time variation
« time variation «time variation
sy NILU no [RTLUJ s NILU no [RTLUJ
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Alr Pollurion Tndicarors

Not all compound
in the atmosphere
can be measured !

First priority pollutants

*'SO, (Sulphur dioxide)
* NO, (Nitrogen dioxide)

* PM,, (Particles with aerodyna
diameter < 10 micromete

Provide a general picture

Be easy to interpret

Respond to changes

Provide international comparisons

Be able to show trends over time

Identify Needs for and Support the Design of Control Strategies
Support Input to Management and Policy Changes

Limit values developed for

other indicators:
Ozone
Benzene (BTX)

.
wwwNILU.no |NILUJ

-y
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Tondicarors for FICNC
ale qualiiy
imoniroring
Sulphur Dioxide (S0,)

Nitrogen Dioxide (NO,)
SParticulate Matter (PM,,)

Ground-level Ozone (O3)
Carbon Monoxide (CO)

BSINILUVAQM System Kelert Apri2006.ppt wouw.NILU.no_[NTLU]

—
LT

AQ) Guidzlinzs and srandapds

Pollutant | Averaging Time | WHO (ug/m®) | TCVN-2005 (ug/m°)
SO, Annual Avg. 50 50
24 Hours 125 125
1 Hour 500 (10min) -
co 8 Hours 10000 10000
1 Hour 30000 30000
NO, Annual Avg. 40 40
24 Hours 2 o
1 Hour 200 200
O 8 Hours 120 80 (24h)
1 Hour S 120
PM10 Annual Avg. 20 50
24 Hours 50 150
Pb Annual 05

Instruments

Mery Kinds:

Simple passive samplers

High volume samplers

Sequential samplers

Automatic Monitors (in situ)
Monitors for remote measurements
Mobile stations

Automatic weather stations

.
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Al qualiry
Monirors
SO, = fluorescent signal exiting SO, with UV
NO, NO, = chemiluminiscent reaction NO/O3
O3 = UV absorption analyser
CcO = non-dispersive infrared photometer
Reference instruments

PM ,,: = Measurement on filter tape using
the principles of beta attenuation

All air quality monitoring programmesxinclud'é —~

leteonologicalimeasurements

Wind speed (3-dim) NILU automatic weather station
Wind direction
Temperature (two levels)
Relative humidity

Use, dd:tsx Taav 693

Precipitation
Turbulence
Net radiation
Pressure =
Y (DD'-ddy*
[] TN
F]
10m
5 min
online

.
BSINILUVAQM System Kjeller\ Apri2006.ppt voww.NILU.no [NTLUJ
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A ryoledl moniroring starior

Sl 4 oy 1 v

Urban background site in HCMC

.
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Quallry Assurasnc
] planned and systematic activities WhICh are
needed to assure and demonstrate the
predefined quality of data

A

1) Monitoring Objectives 3) Equipment selection
Determine use of data, e.g. Results must fulfil the DQO.
monitoring of trends Select best measuring

2) Data Quality Objectives practice
Determine necessary data 4) Site selection
quality to fulfil the Monitoring Must be representative for
Objectives the Monitoring Objectives

BSINILUVAQM System Kelert Apri2006.ppt wouw.NILU.no_[NTLU]

Cualiry Asszssimzar

Determining the actual quality of the data and if
the data fulfils the Data Quality Objectives

« Audits
— System Audit: Inspection of QA/QC plan and documents

— Performance Audit: Instrument response is checked at the
station using a test standard

« International intercomparisons
— Instruments measure a test standard in parallel
« Round robin tests

=
i —
— Atest standard is measured at each laboratory %

BSINILUVAQM SystemKjller\ Apri2006.ppt v NILU.no mLu

Tal PP -
j”‘ Qualiry Conirol

9 b5 0w

Operational techniques and activities that are
undertaken to fulfil the quality requirements

« Calibration and maintenance plan

« Standard Operations Procedures (SOPs)
— Describe how to perform and document all

operations
— Maintenance, calibration, repairs, data validation,
et.c. No.§9/= /
« All operations are documented in forms \7 i .
* All forms are stored in files for later reference_ "WéQ

= Z 703 NS

BSINILUIAQM SystemKjeller Apri2006.ppt v NILU.no |NTLU)

AT

Dispzrsior) UUJ 2]l

* Spatial distribution of
pollutant concentrations

e Source contribution
quantification

» Effects of suggested
measures

e Exposure Estimates

* Forecasting

.
BSINILUVAQM System Kjeller\ Apri2006.ppt voww.NILU.no [NTLUJ

P pellutien Dispersion:-Medels

A planning tool

Sources

Planning
Tool

.
BSINILUIAQM SystemKjeller Apri2006.ppt v NILU.no |NTLUJ

Tnz Saussian olumz 'chJ'J

PILTme / N ; :

Ti Q:>v

Stack H= hS + Ah
height

|

Release rate
Wind speed ¢ dispersion

BSINILUIAQM SystemKjeller) Apri2006.pt o NILU.no

Concentration =
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R ——
’ C e Concentration
Caneznirdarion .. (ugim’) Q=10kgh
& 0 u=3mis
ar ground |zvz| Neutral
alang tnz wind 100
dirzcrion
100
10
0.2 0.5 1 2 5 10 20
Distance (km)
=
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L,
~a 5 g
~— T ) ~)~ \
oTreet canyon
<« Me ¢ Back

Lex i
Primary
vortex
Q S,
Ug 4
S

Traffic lane
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Moclzls i Airtot
Wind
Meteorological pre-processor
Wind field models
Emission Model
Traffic and stationary sources
Dispersion Models
Urban scale grid model
sub-grid point source model
street and road models
Effect Models
Population exposure
Impact on materials and buildings

LT

Poac nzrwork modzls

« Line source (HIWAY) and Eulerian models used to
calculate concentrations at building sites.

BSINILUIAQM SystemKjeller Aprii2006.ppt v NILU.no |NTLUJ

e

Jumnzeical mocdzls

® Hourly gridded input data:
= Emissions
" Meteorology:

— Wind field (u, v, w)
— Temperature at ground level

— Vertical temperature gradient (stability)
— Mixing height

- Turbulence (o, and o)

.
BSINILUIAQM SystemKjeller Apri2006.ppt v NILU.no |NTLUJ
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RERISODES SRS

The Numerical Dispersion Medel in AfQUIS
Meteorological hourly gridded input data:
Windfield (u, v, w)
Temperature at ground level
Vertical temperature gradient (stability)
Mixing height
Turbulence (o, and g,,)

Nindfield

|

Oslo - 1 km grid

.
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Extimarzd 24-1y conczniraiiorn

bl L L A 1 1
< (‘) : @ TEST BVEFARE ] 206 1105 0000 201
) r q Less than 6143 1
2 T
= T8-1778
v Tm-AR H
A T-AES
A
o U
M oaE g
A ATAR ST
33 stacks Ginstoe B 5177 |
random
positioned
\J
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v

o) SN NS
e Modzl Aoolicariion
Existing and future single source impact
Siting of large single source impact
Stack height evaluation
Estimate of effect of cleaning device
Accident releases Y 4
Deposition problems

Odour problems
Photochemical oxidants é Wodl

Estimate of impact from remote sources \4—‘
10 Area planning

11 Traffic planning

12 Planning of measurement programs

13 Analysis of measurement data

14 Trend analysis

15 Forecast of episodes
BSIILUAGH SystemiKler Apri2008 ppt s ILUno [NILU)

Siting, Planning,
Environmental
Impact Statement

© 0N U WN P

lrnpaet
ESSESS-

Model
estimated
concentrations

.
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Dzyzloomzar of Ale Qualir/
Managzmznt Sieaizey Plan

® Sources Assessment
® Monitor

® Exposure

® Source - exposure

® Contributions to exposure
® Damage

® Control options Control
® Cost — efficiency/benefit

® Control strategy

® Investment plan

Surveillance

® Develop institutions
® AQ Information System

.
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Masterplan

Oorimal Aoarzmzny

— v

SiprgaizZey

-
}')Jf.!!] . & emissions ‘A
w\\ Measureménts
>0 W

Iden'hfy i Exposges Doss
actions to ¥

improve air
Control options

quality K e

Cost/ benefit analysis
A

Best Option:
Clean Air

most cost-effectiv ’dO,.)fl()l'l_»
BSINILUAQM System|Kjeller\ April2006.ppt www.NILU.no [NILU|
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Guaingzhol

=A.Q. Assessment
“+., | =Health impacts
i 7 = Abatement options
“J/ = Cost/benefit analyses
= Optimal abatement strategy

§0, Options
Cost -
effective Fon
so, =
options =
e
BSINILUAQM SystemiKiellert April2006.ppt woww.NILU.no [NILUJ

Aidqualitysforecast

1. HIRLAM 50 (Atlantic ocean north of 20 deg)
2. HIRLAM 10 (North Western Europe)
3. MM5 (regional scale 3 km res.)

(inner city, local 1 km res.)

24 h prognoses - 1,25 hours at CRAY T3E

"Better city air” -

B 1"

A

Important parameters:
+Topographical and surface features
«net radiation - surface temperatures
«clouds and snow cover

Uses NOAA Satellite data

NO, (ug/m?) 24h forward
DNMI

Ale Qualiry Managzinzear
Training nzzds

v/ Air Quality Assessment

v Environmental Damage
Assessment

v Abatement Options Assessment

v Cost Benefit Analysis or
Cost Effectiveness Analysis

v Abatement Measures

v Optimum Control Strategy

l T i i
BSINILUVAQM SystemKjller\ Apri2006.ppt voww.NILU.no |NILUJ
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Norwegian Institute for Air Research

www.nilu.no

NILU

POBox 100

No-2027 Kjeller i
Norway

Fax: +4763898050

E-mail: nilu@nilu.no

.
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The Air Quality Management System

§ ’ i,/

p 4

y

Presented by: Herdis Laupsa

-y
v NILU.no_[NTLUJ

Al Quality Managzizeny

r—tf ™~ Emissions

e ¢
A

Dose | response

\ Cost | benefit analysis /

P, |

.

<L L
Control options * \ !

| Best Option:
Clean Air

v,
NILU.no [NILU|

S

AlrQULS sofryarz

[Population Exposure

Point Sources Dispersion

Statistics Line Sources Emission

B — QAIQC Area Sources Wind Field
'ADACS

(Automatic Data. Measurement Eml==ll Models GIs
Acquisition System) Inventory

Monitoring software Modelling software

v,
NiLU.no [NILUJ

Aoplicarions

* Measurement module

— acquisition, validation and presentation
¢ Assessment

— Source contribution

— Source exposure
* Trend analysis
» Abatement

— Exposure

— Cost benefit and cost efficiency of control options
* Industry accidents
Forecasting/now-casting (Norway, Haifa)
Scientific research (e.g. EU/NILU)

o,
NiLU.no |NILU|

Norway: Stockholm,
Oslo Sweden

Sarpsborg . - thlrl\z_a:
Fredrikstad ) E i
Drammen Heilongjang

: Guangzhou
'r?-;ir::::n §) Katowice Shanxi (3 cities)
Bergen 4 Poland National Monitoring Center
Stavanger g Haifa, Israel v
Mo i Rana "

EU-projects:

IRENIE i
APNEE Durban,
Oscar South Africa
ENV-e-City
Urban exposure

-y
voww.NILU.no [NTLUJ

AlrQULS aoolicaiions

eKES®O

B e




Presentasjoner - Forskningssjef Bjarne Sivertsen

Mzasurzimznr daranasz

data

e Database: Retrieve, organise and store

= ¢ Quality control

m « Data presentation

¢ Graphics and statistics

« Data as input for model calculations

.
wouw.NILU.no_[NTLU]
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S

PM, s and wind speed

et 2005

Timz szrizs

Satd S 15
Date

‘ Mzasurzmznr daraoasz -
Uszpe Infizefacz
i | § - Stations

54 - Components
i - Time series

718 o saton 1 D s

v,
NILU.no [NILU|

Daily values of PM,,
RIIRIES i

WNzasupzmzar-ale qualiiy asszssmzor

Wind rose and b

o
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Tnz Emission Lavzrory

The atmospheric emissions inventory
is a compilation of all sources of
air pollution
within an area

.
wwwNILU.no |NILUJ




Presentasjoner - Forskningssjef Bjarne Sivertsen

Emission Lavzaroey Fzaiuezs

Point source emission - single activities
like industries, energy production linked to
single stacks

 Line emission - road traffic, ships

*Area sources - open air
burning, public and private
services, agricultural activities
etc.

.
wouw.NILU.no_[NTLU]

Emission Invzatory daraoasz

| Geographical Inforrmzation Systam (GlS) |

| Calculation of Ernission |->Mode|ing
T

Area sources

Point Sources

+ Industry + Static road data

« Consumption

. Stacks (Gengrzphy‘AmadclasAsmcalmn) - Emission

« Consumption * Dynamic traffic data « Production

- Emission 0 ElulEsen (s * Source sector

« Production © I VAN * Fuel /Raw material
+ Emission factors * Emission factors
* Time variation « Time variation
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AlpQULS Modzls

¢ Emission model

— Calculates hourly emissions from area, line and point sources.
Stores results as field, line or point data set

* Wind field model (MATHEW)

— Calculates 3-dimensional hourly wind fields from measurements of
wind speed and direction, temperature, gradient and topography

Dispersion model (EPISODE)

— Calculates hourly concentrations of pollutants in grids and
individual receptor points

* Exposure model
— Combines pollution concentrations with population distribution

&
N
wwwNILU.no |NILUJ
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Vispzesion modzlling - Air(7 U

* Spatial distribution of
pollutant concentrations

e Source contribution
quantification

» Effects of suggested
measures

PEORESN

e Exposure Estimates

e Forecasting

wouw.NILU.no_[NTLU] v NILU.no |NTLU)

Calculaizd conczatraiions Air quality forecest
. - §» .o T 1. HIRLAM 50 (Atlantic ocean rorth of 20 deg)
A SRR X997 5l b,

(inner city, local 1 km res.)
48 h prognoses - 1,25 hours at CRAY T3E

i
by

| r.uik

Important parameters:
«Topographical and surface features NO, (ug/m3) 24h forward

+net radiation - surface temperatures DNMI
«clouds and snow cover

% % Uses NOAA Satellite data
vownw.NILU.no_[NTLUJ wawwNILU.no |NTLUJ
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Model applications Norwegian Institute for Air Research

e Environment impact assessment
e Surveillance and management
® A.Q. forecasting and early warning

e Optimal abatement strategies NILU
. . POBox100 [ gt ¥ v
e A.Q. information systems N0-2027 Kijeller yyii Aiea
Norway nli““ll =

Fax: +4763898050

E-mail: nilu@nilu.no u“”JLulil'hLLl :\ | |

S = i =
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Air Quality Management in Asia

Methods and examples

Steinar Larssen
Norwegian Institute for Air Research (NILU)

The basic items of AQ Management

Plus information to
public: internet

- scenarios,
cost-effective ’ ‘
QM- i A5 STL 2 action plans www.nitu.no [NILU

The AQM loop:from Drivers to
cost-effective urban abatement -
control at what cost ?

Dispersion
models

(Societal)
Drivers

Emissions

\

Abatement
scenario options

Air quality/
concentrations

Optimisation of scenarios

based on cost/benefit H
Py
AQM-AsiaChins ApHIOS STL 3 www.niluno NTLUJ

Do we all have the same Air Quality goals ?

Present Air Quality Standards/Limit Values (ug/ms3)

S02 NO2 PM10 Ozone
Year Day | Year Day Hour | Year Day 1-8 hours

Europe 125@3) | 40 200(18) [ 40 | 50(35) | 120(26)8n
USA 80 |365(1) [ 100 50 | 150(1) | 1574)8h
Australia | 50 |200(1) | 57 225 (1) 50(5) | 160 (1)4h
Japan 105 (0) 75-115 100 (0) | 160 (0) 1h

SPM
China, cl.2 | 60 150 80 120 240 100 150 160 1h

India, res. 60 80 60 80 60 100

Ratio

ug/m? ~2.65 =ilg] 20

ppb

Vietnam 50 125 40 50 150 120 1h
nawasacnmaamiss« () Number of allowed exceedances per year www.nilu.no

Example: Air Pollution development in
Europe

Comparison of Growth Trends and Emissions, EU 15

00%

100%

- - - - -
- e www.eea.eu.int / click on /air or /traffic, etc Lw_mm_m NiLU

Example: Air Pollution development in USA
Similar in the other regions

2 Groweth Al

i 1 1
\j‘““
AQU-Asi-Chins APl STL & www.nilu.no [NILU




All success ?? Not quite

= Despite significant reductions in ozone precursor
emissions (NO,, VOC):

- Health relevant Ozone concentration indicators have
been almost stable the last decade

= PM10 and PM2.5 are hard to tackle:
- AQ standards are made stricter
- Secondary particles (organic and inorganic) on the
regional scale are difficult to reduce enough
- Road traffic is steadily increasing
- Particle resuspension from roads as well as natural

PM sources cannot easily be reduced
pase ey
ApiG STL 7 www.nilu.no INTLUJ

AQU-AsiChie-AprilG-STL &

What about Air Pollution in Asian cities ?

PM, s is the most significant pollutant
Other pollutants are Pb, VOC, CO, NOx, SOx
Impact on human health is serious

Major sources:
= transport, power plants, industries,
= bio-mass and refuse burning,
= domestic and commercial fuel burning,
= resuspension of road dust ...

.
www.nilu.no [NILU

Achievements to-date

= Ambient, Emissions and Fuel standards

= Unleaded petrol has reduced lead dramatically
= Control of Industrial sources is progressing

= Air quality monitoring is coming along

= Reduction in road and construction dust has been
achieved in some countries

= |/M Initiated in some countries but implementation
is not successful

= TSP, SOx, and CO levels are going down
in many cities but PM, ; levels are above standards

S
ww il [NILU|

AQUAsia China- ApIOS STL 9

Asian urban Air Quality compared to
rest of the world

Annual average SO, concentrations ‘
n

Annual average PM,, concentrations (pg/m?)

Hg/m3 Annual average NO; concentrations

“ HHH "

Max hourly ozone

AQM-Asia China-ApOB STL 10

|
www.nilu.no [NTLU

Key topics for improvement of
AQM in Asia

= |nvigorate areas and lines of responsibility:

- national to province/state to local !

= Continue to strengthen institutions:

- increase capacity, knowledge, experience
= Accumulate high quality data !

= Continue to raise awareness of health risks:

- key info to policy makers, get support from the public

.
www.nilu.no [NTLU

AQM-AsiaChins-ApriOS STL 11

AQM-AsiaChins-ADIOB STL 12

Key topics for improvement of
AQM in Asia

= Use integrated assessment methods and tools to

develop urban AQ strategies

= Use cost-effectiveness as the primary criterion for

selection of abatement measures

= Strengthen compliance:

- build awareness, businesses and consumers

- strengthen enforcement provisions

= Speed up process to improve fuel quality !

= Work towards “state-of-the-art” vehicle emissions

regulations

.
www.nilu.no [NILU




Use Integrated assessment tools to
develop urban AQ strategies

= PC-based software tools have been developed
for urban AQM

= They have gone through several levels of sophistication

They exist on the market

Overview of European tools: look at:

http://aix.meng.auth.gr/saturn/finalreport/n-ch9.pdf

A special example: look at www.airquis.no

AQM-Asia-Chins- A6 STL 13

This conceptual, theoretical curve indicates that by innovation,
cost-effectiveness and utilising others' experiences, it should
be possible to take the top off the pollution curve
on the way to prosperity. But it still does have a cost.

~ Kuznet’s Curve, opportunities for cities to bypass a BAU future for
environmental and other benefits...

...by developing cost-effective analytical frameworks, exploring
innovative opportunities and learning from other city experiences...

Pollution

The Kuznet’s Curve

Per-Capita GDP

W mno.

AQM-AsisChin-AprIOSSTL 14

Air Quality Management Strategy for:
Bombay
Jakarta
Kathmandu
Manila

for the World Bank,,

AQMAsia China A6 STL 15

Urbair project

Categories of abatement measures

1. Improved fuel quality

2. Technology improvement

3.  Fuel switching

4. Traffic management

5. Transport demand management

AQU-AsisChins ApHIOB STL 16 www.nilu.no

Urbair cities: Costs of health impacts

‘Mumbat Vetro Jakarta | Kathmandu
Manila Valley
1991 1992 1990 1993
Exposure (%o0f pop.)1)
TSP>80 pg/m® 97% 67% >99% 50%
TSP>180 pg/m® 5% 15% ~50% 34%
Health impact from
PMy, (cases/10° inhabitants)
Mortality 279 155 459 79
Morbidity
Chronic Bronchitis 2000 1430 n.c 477
Restricted Activity Days (10%) 1870 1310 3265 448
Emergency Room Visits 7600 5360 13370 1835
Bronchitis in Children 19 000 13330 33,00 4575
Asthma attacks 74100 51900 130 000 17 800
Respiratory Symptom Days (10°%) 6000 4170 10 410 1430
Respiratory Hospital Admissions 400 238 714 93
Monetary value of health impact, | Mil.US$ | Mil.USS$ | MilUS$ MillUS $
Total city
Mortality 2) 227 188 497 057
Morbidity 3)
Restricted Activity Days 17.2 67.7 69.4 0.53
Asthma attacks 243 19.8 6.9 0.23
Respiratory Symptom Days 39.0 59.1 1.6 1.51

AQM-AsiaChins-ApriOS STL 17

Urbair cities:
Costs and benefits of abatement

Abatement ‘Mumbai (1991) Manila (1992) Jakarta (1990)

measure Benefiis  Costs | Benefiis Costs Benefits Costs
Mill US $. Mill. US § Mill. US §.

Unleaded NQ NQ NQ NQ 146 3

gasoline

Tow-smoke

lubrication oil | 4.9 10 na 16 15

for 2-stroke

MCs

Inspection/

maintenance, | 8.2 4998 | 3040 55 15 £

vehicles

Control gross

polluters a1 NQ 1620 001 12 Low

(small)

Clean vehicle

standards

- Carsivans 41 2.6 94-116 520 33 a

-McrTe 78 19.7 na NQ NQ

mproved

diesel quality | 2.6 98 10-12 10 29 Low

Cleaner fuel 16 18 1020 1020 NQ NQ

NQ: _ Not quantified.

AQM-Asia-China- AprilO6-STL 18 www.nilu.no [N




New AQM instruments bear promise ? Sharing experiences with the regions
which are further along

= Cost-effective pollution abatement for urban areas in How to continue in Asia ?

Europe (responsibility of municipalities) and Japan (and USA?) R - et 4
Effective sharing of responsibilities:

= Emissions trading "cap and ftrade” in USA
- Success of market forces?
- Will drive technology development?

‘ Federal or national: ‘ laws, standards, taxes and prices ‘

‘ States or provinces: ‘ environmental plans and control ‘

= Multi-pollutant, multi-scale integrated assessment
- as basis for cost-effective abatement

- in Europe, and also in USA (?) ‘ Municipalities: ‘ action plans, investments and control ‘
S, . . B . awareness raising,
- e.g. resulting in cost-effective region-specific ‘ NGOs: public participalio% process ‘

emission ceilings (Europe and Japan)

AQNAsiaChina ApriSSTL 13 www.niluno [NILU AQMAsi Chins A6 STL 20 www.niluno [NILU|

Thank you for your attention !

Py
AQM-Asia-China- April6-STL 21 www.nilu.no [NTLU




NILU and Air Quality meanagernert
in China

Steinar Larssen
steinar.larssen@nilu.no

NILU-AQM-China-Apri06-HCMC-STL 1 Norwegian Institute for Air Research

2lip()7 - GlS-pasad Alr Quality

Main objectives of the system -
L
% To enable - 4
on-line air quality data presentation \\\ P

Internet k b
< To provide complete ( \ Exposure  Dose
air pollution exposure information . . %
< To enable development of cost- C"""";”“""S
effective air pollution abatement G
strategies

Bost Option
Clean Air

NILU-AQM-China-Apri06-HCMC-STL 3 Norwegian Institute for Air Research

Oopiirrlal avaizent — Action glar)

€« Emissions ‘
" >
\. g 3

~ Measureménts.

)
& Modefling
Exposure / Dose
v

Control options <
' Dose / response

Cost / benefit analysis
A

Best Option:
Clean Air
Norwegian Institute for Air Research  |NjLU

NILU-AQM-China-April06-HCMC-STL 5

Alr Quality Manzagernent Mocdel

Dispersion

modelling Monitoring

Air Quality
Emissions (Air pollution
concentrations)

Exposure
Abatemen; Control
measures options
regulations
Damage
Cost
analysis

Norwegian Institute for Air Research NILU|

NILU-AQM-China-Apri06- HCMC-STL 2

bir1 Modules

) —

Exposure
Point Sources Dispersion
Statistics Line Sources Emission
mm— QAIQC Area Sources Wind Field GIS
(oioea  Measurement  EMission Models Gul
‘Acquisition System) Inventory Graphical User Interphase.

NILU-AQM-China-April06- HCMC-STL 4 Norwegian Institute for Air Research

AOMS [ AlrQUIS ir Criinel

« Guangzhou: Development of Air Pollution Action Plans 1996-2000

< Yantai: Establishment of AP monitoring and modelling
system 1996-2000

“ Yantai Consolidation 2003-2005

< Shanxi: Development of Provincial AP Master Plan.
AIrQUIS in Taiyuan, Datong, Yangquan 2001-2005

« China National

Env. Monitoring
Station (CNEMC): ENSIS as national environmental data base 2002-2005

Norwegian Institute for Air Research  |NjLU

NILU-AQM-China-APpil06-HCMC-STL 6




NILU Alr Quality Marzgernernt work ir

P.R. Chirlel
Air Quality Management:

- Guangzhou
- AirQUIS
- 2010 Scenario development
- Action Plans for SO2 and NOx
- Urban concentration/population exposure reduction

* Yantai
- AirQUIS
- Monitoring network - on-line
- Analysis of effects of control options on urban 7~
s taser sans 2 GQNCENTrALIONS St

Norwegian Institute for Air Research NILU

NILU Alr Quality Wanagermert work
in P.R. China

AQM: Shanxi Province

® Province-wide emissions inventory
- sector-specific
- partition into administrative districts

« Air pollution modelling in 3 selected cities

« Distribution of “total allowable emissions” between
districts

« Generalising city-specific action plans

S. Larssen: Beljing 20 Jan-02: AQ Chia 1 Norwegian Institute for Air Research

i~

NILU

Caiggories orr\Jr Pollution conirol ogtions
PR, Chire

« Economic structure  Co-generation and district
adjustment heating

* Energy structure
adjustment

« Ecological improvement

» End-of-pipe technologies

« Cleaner production (emission cleaning)

* Improving and implementation
of environmental laws and
regulations

« Process techn. improvement
¢ Industrial location adjustment
Most of these classes of control options can be analysed in

terms of cost-effectiveness using AQM tools such as
AirQUIS

]
. Larssen: Bejing 20 Jan-02: AQ China 1 Norwegian Institute for Air Research NILU

Analysis of Actions / Measures

What Description
Effects Reduced emission / exposure / damage costs
Cost Cost of measure

Feasibility  Technical feasibility / economic / political

How Policy instrument to start and carry out
measure
When When should actions be started

When can results be expected

Who Institutions / organizations responsible
or affected

NLUAQMChina APrIO6 HCMGSTL 10 Norwegian Institute for Air Research

Aciion Plan daveloorment for
Guangzhou, P.R.Chiirzl

N
Action plan 2001 eceon
¥’ Objective: reach air quality targets for SO,, NOx and TSP

« basis for the impact of

v Identify a least-cost package of control options
v Focus on concentrations rather than emissions

v Cost effectiveness analysis:
« rank alternative options in terms of their cost
« units used: costs per unit reduction of SO,, NOX concentration

11

Guangzhou Air Quality Action Plan 2001 e
NILU-AQM- NILU

Guarigznou — Cornirol ogtions
considerad

ecen

List of control options - SO

v Cogeneration - 9 industrial sources

v Shut down small power plants
« increase capacity utilization in big plants

v Sorbent injection (60 sources)

v Shift to low sulphur coal (60 sources)

v Wet flue gas desulfurization - 17 sources
v Fuel switch taxis (LPG)

v Fuel switch buses (LPG)

¥' Moving 20 factories

v Fuel switch 3rd industry (LPG/city gas)

Guangzhou Air Quality Action Plan 2001

NILU-AQM-CRTTa-ARI06-HCWC-STL 12 =]
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Main result of development
of air quality management strategy

Aciion glzr)
Prioritized measures (example, SO,, Guangzhou)

< Co-generation, power plants (PP)

«» Shut down, 9 small/medium old PP

% SO, cleaning ("sorbent injection”),
60 large sources

% SO, cleaning ("wet scrubbing”),
13 large sources

K3
o3

Norwegian Institute for Air Research  |NTLU

S. Larssen: Bejing 20 Jan-02: AQ China
- iing AQ

ACTION PLAN 2001, GUANGZFOU
CONTROL OPTIONS FOR S0O2
Prioritized according to Cost Effectiveness

Wil RWB
per percentage
point reduction
560
Target Target - max
annual average Fs3d daiyaverage
! Lindusty
40 ! H
' Wet FGD - 13 sources | FS-buses 1
35 H :
H L coal-c0soufces !
30 ' Moving 20 factories !
' FS -t H
% i i
20 : :
15 H H
10 1 S1-60sources H
5+  Shutdown9PPs - H
0 P Y L L L i >
10 15 20 25 30 35 40 45 50
il Concentatio
10 reducton (%) H
Py
-15 - cogen- 9 sources
15 NILU

FERE fE L P K ATE Je B v R LRI
Master Plan Against Air Pollution in Shanxi Province

< Cost-benefit analysis 1 £ :
fgﬁ SET RAAT R : Predicted 2010 Taiyuan
. S02 levels
4 Using AIRQUIS in 3 cities ke e
BT WAEE =T KR, £ £r,
i SR
«+ Best cost-benefit control * ey :
options: PRI HIVE e 1 E 1 a3 o
o District heating 4 fr it 381} 38 Brd 1) Vg
a Cleaning coal ¥4 t ¥ 3
o Natural gas KARAKIF %
o Desulfuration fisi d
o Shutdown and eliminate Taiyuan SO2 levels in F;'
out-of-date processing 2010 (district heating #| 1!
technologies 2epiied) . i 2 e
K LU BRI B A SR in

NILU-AQM-China-Apri06-HCMC-STL 15
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Master Plan against Air
Pollution in Shanxi

Steinar Larssen
Norwegian Institute for Air Research

11

wwyw.nilu.no
INILU

Master Plan against Air
Pollution in Shanxi

www.nilu.no

< A Sino-Norwegian cooperation project

| < implemented during 2001-2005 by the
Shanxi Environment Information Centre
(SEIC) and the Norwegian Institute for Air
Research (NILU)
< funded by Shanxi Provincial Government
and NORAD.

i‘ I Norwegian Institute for Air Research

www.nilu.no

Norwegian Institute for Air Research

Project objectives:

< The air quality of the urban areas should
conform to the standard of 2nd grade in
2015

< To build up the modern air quality
management system which is applicable
for Shanxi Province in Taiyuan, Datong
and Yangqguan, using the platform of
AirQUIS management model.

www.nilu.no

k I Norwegian Institute for Air Research

Concept drawing of the contents of
modules in the AirQUIS system:

I ?

Disparsian

Emission
Wind Field

AiIrQUIS - Air Quality Management and Information System developed by NILU - is a
software system with multiple functions to be used in the air pollution management.
The system has modules allowing for on-line transmission and collection of data from
air quality monitoring for disseminating this information to users via web applications,
and for using this information together with data on emissions and dispersion
(meteorology) for the effective quantitative analysis of the air pollution situation,

NILU contribution from various sources, and of the implementation of pollution control

strategies.

NILU
- The basic planning tool:
: Sub-syst Dispersion T
H I(l;opssysaﬁg] Mo'()iellin Monitoring
2 data elements g
e v h 4
S i Air Quality
§ Emissions f=——=—=—=———=03 (Air Pollution
& Concetrations)
Z
: L
]
% Abatement Exposure
£ Measurements/ Assessment
g Regulation
8
2 AN JL
2
Damage
’ ‘ Assessment
Py

H
=
<

The concept concerning the Air Quality Management System (AQMS)

3 cities in Shanxi Province

www.nilu.no

< The project mainly g
focus on 3 pilot ' :
cities: Taiyuan,
Datong and
Yangquan.

< The map shows
the Shanxi
province and the
three selected city
administrative
areas.
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Norwegian Institute for Air Research
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AirQuis Modeling Area in Taiyuan

The AirQuis Modeling Area in Taiyuan, with the model grid system, and location

NILU of main point emission sources
E Surnrnary of SO, and TSP Emissions in all
E 11 Cities and Prefectures in Shanxi in 2000
B
B

Norwegian Institute for Air Research

City SO, TSP
Numberof [ ¢ Numberof [ ¢
E Polluting | 2 | Average Polluting | "2 | Average
missions 21 with Emissions | ¢ with
™ | Sources in Cleaning ™ | Sources in Cleaning
(Ton/yean) | pigsion | SIeAMNE | pppiciency TV | "Emigsion | S0 | pficiency
v Devices y SO Devices
nventory Inventory
Taiyuan | 144423 247, 103 20| 103868| 221 203 98]
Datong 67245 212 33 16] 72738 88 73 97|
[Yangquan| 70983 143| 53 13] 141163 157 130 91
Changzhi| 44117 243 116 13] 71819 381 196 89
Jincheng 7933 164 143| 15| 14599 224 200 93|
Shouzhou| 80703 92 82 15| 57753 93 83 91
Xinzhou | 23284 103| 21| 11] 35268 85 70] 84)
Lulian, 24728 343 51 10| 85715 334 259 90|
Jinzhong| 40766| 435 126 12] 44767 367 124 85
Linfeng | 75029 407 168 13] 197870 639 579 72|
[Yuncheng| 81483 386 308 14] 131847 587 476, 87
Total 660694 2775 1204 14] 957407 317 2393 89

www.nilu.no

i‘ I Norwegian Institute for Air Research

NILU

Emission data

< This project investigated 2350 polluting sources
(including industrial plants and companies).

< Data were made available for 2775 SO,-emitting
and 3173 TSP-emitting smoke stacks.

< 43% of SO,-emitting smoke stacks and 75% of
the TSP-emitting smoke stacks have cleaning
devices.

< The emission inventory shows that in 2000 the
total SO, emissions from the key industries
(polluting sources with stack at or above 30
meters) were 660,694 tons, and TSP emissions
were 957,407 tons.

Norwegian Institute for Air Research www.nilu.no
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A strategy for air pollution control

A strategy for air pollution control was developed,
based upon costs of control options, and analysis of
costs of health effects

Air pollution modelling and projections

A full sequence of calculation of

air pollution concentrations in km? grids based upon the
complete emission inventories and collected meteorological
data,

population exposure and evaluation of health effects
estimation of costs of the control options used in the various
scenarios.

www.nilu.no

k I Norwegian Institute for Air Research

INILU

Control scenarios

< Implementation of the state industrial policies,
(estimate threshold and plans) production processes.

< Speed up utilization for natural gas.

< Enlarge the area of district heating system with
special attention on “villages in the city”.

< Further develop the clean coal technology and
increase utilisation.

< Control of dust pollution.

< To improve the efficiency of de-sulphurization and

particle control for the boilers within the city area, and

enhance the SO, emission trading, especially for

power plants.

www.nilu.no
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Principal features of
AirQUIS

< Urban Eulerian model (~1 km grid
resolution) with embedded subgrid line-
and point- source models for near
source description

< Includes Oz, NO,, NO,, PM,,, PM, 5, wet
and dry deposition

< MM5 meteorology, 1 km resolution.

< Extensively used for urban AQ and
policy purposes

< More details: http://www.airquis.com
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SO, modelling example in Taiyuan:

—~ .l'

» The results of modelling of SO, for Taiyuan are shown below,
for the basecase (2000 situation, left) and for the 2015 scenario
(right), where a full set of control scenarios was implemented.
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Cost benefit analysis

A comparison of cost-benefit of various control options for SO, and TSP in Taiyuan

so,

TSP

X n of cowt-bensfts of vark 1 options for 502 In Talyuan
Emission Concentration Cost-benefit Rank
| Reduction () | reduction (psg/m”) | ratio
Natural gas 20400 1879 52 2
utilization |
Desulfuration in 18460 647 115 4
power plants
Centralized 30000 5189 424 1
heating |
Implamentation 8280 575 5
of productivity 2000
Chean coal 345600 624 23 3
A son of cost-banafiits of varioas co ptions for TSP in Tatyuan :
Emission Concontration Cost-benefit | o
| | Reduction (1) | reduction (pg/m®) | ratio | B
Natural gas 21900 18.7 0480 2
| utilization
Centralized G400 80.28 1801 1
| haaling ]
Implementation 17000 18,57 5
of productivity am
policies
Clean coal 47100 8313 3
tachnology o0 |
Dust control 50 1.813 4

www.nilu.no
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Prioritized control scenarios

According to the cost-benefit analysis, the resulting ranking
of the emission control scenarios is

centralized heating,

natural gas utilization,

clean coal technologies,

implementation of productivity policies,
dust control,

improved desulfurization in power plants.

[ T S o

However, the implementation of the state productivity
policies is mandatory without preconditions, therefore with
the priority over others.




The 3 levels of QA/QC

It's in my head

www.nilu.no

Introduction to Quality Assurance
and Quality Control for Air Quality
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Fundamental aims of a quality
control system for ambient air (1)

A QA/QC system will ensure

What is quality?

It depends on your needs

www.nilu.no

Horse racing - Speed
+ Reliable data for intended use

+ Known measurements uncertainty and precision
« Reproducible data

« High data capture

> To get meaningful seasonally or annually averaged
measurements

« Comparable data from different sites and networks
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Norwegian Institute for Air Research ~ WWW.Nilu.no

’1 > Traceable calibrations through an unbroken chain to
Farming A = Q‘ international standards
e " .
- Strength i e em =+ Increased confidence by the public
Quality Assurance and Quality coontrol 25.04.06. Kiersti K. Tornkvist 3 Quality Assurance and Quality coontrol 25.04.06. Kiersti K. Tornkvist 4

Fundamental aims of a quality

?
control system for ambient air (2) Why QA/QC systems:

We want information not only numbers

www.nilu.no

+ Have documentation that explains in detail
how to perform and document all operations
necessary to run, maintain and calibrate the
instrumentation both in the laboratory and in
the field

« Have a system to ensure traceability

» Operations documented
> Results documented
> Easy training

- Documentation exists
Competitive edge

v

Reliable results with known quality

Norwegian Institute for Air Research
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Elements of the quality system

Quality Organisation

www.nilu.no
www.nilu.no

« Specify a quality organisation
« Specify tasks and responsibilities of the
participants in the quality organisation
> It is essential that the role of the individual

participants is well defined AND accepted
by all involved

Ral Quality Control

Norwegian Institute for Air Research
Norwegian Institute for Air Research

Quality Assurance and Quality coontrol 25.04.06 Kjersti K. Tornkvist 7 Quality Assurance and Quality coontrol 25.04.06 Kjersti K. Tornkvist 8

Example of different roles and
responsibilities (1)

SFT, Departmen
of environment

Quality organisation of the DONRE/HEPA Air
Quality Monitoring and Management System

Organisation of the DONRE/HEPA
Air Quality Monitoring and Management System

People
Committee

www.nilu.no
www.nilu.no

National reference
aboratorium

Other laboratorie

Network owner
Local authorities,Road
dministaion

| == Head of Division; Mr Dam

< <
2 2
g g
g g
2 2
g g
@ o
< <
8 8
2 e
=1 =
? b7
5 &5
& &
=) =)
H H
5 5
z z

Network operator

= Operation and instruments; Mr Tuan and Mr Dung

= Data and reporting; Mr. Huy and Mr Duc

| — Emission inventory and modelling; Ms Hang and Mr Dam

Quality Assurance and Quality coortrol 25.04.06 Kiersti K. Tarmkvist 9 Quality Assurance and Quality coontrol 25,04.06 Kerst K. Tarmkvist 10

Example of different roles and

2 2 li
g responsibilities (2) 5 Quality Assurance
= Task ) NRL | NO | CAL z
Maintaining the quality system X . — .
Measurment network design X All planned and systematic activities which are needed to
Selecting instruments X assure and demonstrate the predefined quality of data
g Instrument approval X g
& Selecting monitoring sites X &
= Maintaining monitoring sites X = 1) Monitoring Objectives 3) Equipment selection
5 Data validation X X 5 Determine use of data, e.g. Results must fulfil the DQO.
2 Calibrating instruments,working X X 2 monitoring of trends Select best measuring practice
3 gass standards _ Il 2) Data Quality Objectives 4) Site selection
E Maintaining nano_ngl reference std. X = Determine necessary data Must be representative for the
2 Providing traceability X 2 quality to fulfil the Monitoring Monitoring Objectives
§ Maintaining the central data base X § Objectives
= Audits, once a year X =

NRL: National Reference Laboratory, NO: Network Operator, CAL: Calibration
Quatty AstrAR SRR coonro 25 0406 Kjersti K. Torkvist 1

Quality Assurance and Quality coontrol 25.04.06 Kersti K. Torkvist 12
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Norwegian Institute for Air Research
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Norwegian Institute for Air Research

A

7 Quality Control

Quality Assurance and Quality coontrol 25.04.06

s %5 e o7

Operational techniques and activities that are
undertaken to fulfil the quality requirements

 Calibration and maintenance plan

» Standard Operations Procedures (SOPSs)

— Describe how to perform and document all
operations

— Maintenance, calibration, repairs, data vaIidation,/\/o'Spp,

etc. 7
« All operations are documented in forms S\'fwfé o)

« All forms are stored in files for later refereie'~Ss

Krsi K. Torkvit 1

Quality Assurance and Quality coontrol 25,0406

System audit

« Inspection of QA/QC plan and documents
« Check to see if

— The quality system is used as supposed

— Procedures are followed

— Results are documented and stored

— Station and instruments are in working order

Kjersti K, Tarnkvist 15

Quality Assurance and Quality coontrol 25.04.06

Standard Operations Procedures

SOPs on: b
> Quality control at station (weekly)
> Operating instruments

> Data transmition and data validation

> Reporting

> Calibration of gas cylinders and analyzers
> Quality Assessment

Kiersti K. Tomkvist 7

Norwegian Institute for Air Research ~ WWW.Nilu.no
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Norwegian Institute for Air Research ~ WWW.Nilu.no

com mummbbiESL,B1ANDAN is measured at each laboratory

o Quality Assessment

Determining the actual quality of the data and if
the data fulfils the Data Quality Objectives

» Audits

— System Audit: Inspection of QA/QC plan and
documents

— Performance Audit: Instrument response is
checked at the station using a test standard ——

* International intercomparisons
— Instruments measure a test standard in paralle

* Round robin tests

14

Quality Assurance and Quality coontrol 25.04.06

The Quality Manual

Part 1: Description of the Quality System
— The quality organisation
— Criteria for the individual participants in the quality
organisation
Part 2: The Quality Control Manual (Operational level)
— Site specific documentation

— Standard Operations Procedures (SOPs) including
schemes to document what is done and observed

— Instrument performance acceptance criteria
— Description of traceability and calibration standards

Kjersti K, Tarnkvist 16

Quality Assurance and Quality coontrol 25.04.06

Traceability and referances for
calibration (1)

To assure reliable and comparable data = periodically
calibration of the instruments

Not convenient to bring advanced calibration equipment in the
field

Solution!

Have a system for the calibration and documentation that
make it possible to have reference to a calibration standard of
high quality without being in direct contact with it.

Kersti K. Torkvist 18




2 Chain of traceabili Sl Chain of traceability - Gas monitors
E o0 E NIST/NMI
§ International traceability § Buying cylinders Intercomparisons
i, NRL
£ ‘ National reference standards ‘ S *Maintains national reference standars
g i g «Provides international traceability
< ‘ Primary reference standards ‘ hl Yearly audit Yearly calibration
e ISl Transfer standay reference std.
5 é 3 months f P
£ Travelling reference standard 3 | Network Operator Calibration Laboratory
g ‘ J. ‘ i3l | -Monitors Transfer std. |, cjiprators
g - v = ‘ £l | <Working standards Cal. new *Reference standards
s ‘ Working reference standard (at the station) s Weekly Z/S check Working Std. NS SRS
\' Monitor
Qualiy Astranc nd Qualy coonirl 250406 e — Quiliy Astarc nd Qualty conrl 250405 P — »

Zero/span check equipment

» Zero/span checks are performed to:
— Verify instrument response

— Calculate scale factors for adjustment of
measurement data

> "Normal” concentration gas cylinders
> Zero air generator

Basic checks and maintenance

> Gas monitors:
— Weekly zero/span checks
— Change inlet filters as necessary
> PM monitors:
— Change filter tape approx. 1 per year

www.nilu.no
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_ ee 3
> All: > — Monitor connected to:
— Check status parameters, warnings, alarms i 1. Inlet —normal operation
, , 2. ZAG — Check zero level
— Compare parameters with previous checks 3. Gas — Check span level
— Look for trends ZAG
: : Maintenance
8 The Necessity for Quality Control . > L
= Comparingyw:ekly?pan chchs Valid data requires maintained
g Site : 1099  Kirkeveien Comp: NO |n51'f'umen1's
§ ove g > Change consumables regularly
Span-verdier med middelverdiog 2 sigma- 599.7 . .
grenser idder > Clean air inlets and manifolds
7000 1 s > Clean outdoor sensors and inlets
650.0 - Nedre gr:

539.2

> Check instrument status
> Maintain air condition

> Keep station tidy

> Look at data every day

600.0

550.0 1./ T Y “sga—a Gr. %
d

+-53

500.0
450.0

0.0
Dato

Norwegian Institute for Air Research

S
PN
p 1 s
\Y

o
g
=
S
=
5
3
a
3
4
<
S
8
L
g
=
&
>
8
H
o
z
ey
RiLU

&l . . .
@ :\,\“Q No instruments will run without problems but
;‘“’“‘u periodic maintenance will prevent some of them
Quality Assurance and Quality coontrol 25.04.06 Kijersti K. Tornkvist $0Q 2 Quality Assurance and Quality coontrol 25.04.06 Kiersti K. Tornkvist 24
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Norwegian Institute for Air Research

www.nilu.no

Norwegian Institute for Air Research

The Reference laboratory
Tasks and Responsibilities

« Develop and maintain a complete quality system for
ambient air measurements

+ Develop and maintain a system to ensure traceability

« Guide the operators in use of the quality system, where to
put the station, what instruments to choose etc.

+ Measurement network design
+ Perform audits in the monitoring networks
+ Maintaining the central data base

« Store and maintain the national gas standards

Quality Assurance and Quality coontrol 25.04.06 Kjersti K. Tornkvist %

Thank you for your attention!

Contact information:
kjersti.toernkvist@nilu.no,
& +4763898177

Quality Assurance and Quality coontrol 25.04.06 Kiersti K. Tarmkvist 27
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Yearly service and calibration at Reflab
Tasks

1. Perform linearity test to document instrument
status after measurement period

2. Clean tubes, junctions, reaction cell, e.t.c.
3. Change spare parts

4. Perform two point calibration, adjust zero and
span, perform linearity test

5. Calibrate working standard gas cylinder

Quality Assurance and Quality coontrol 25.04.06 Kjersti K. Tornkvist 2
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Alr Qualiy Menitortng
System Deslign

Bjarne Sivertsen ;%’_:H'
' ' Norwegian Institute | [=
NILU@ For Air Research |

s

Tnz Montroeing
Programimz Dzsigr)

¢ Why do we measure?

e Where should we
measure?

« What should we
measure?

¢ How shall we measure?
¢ How do we store data?

e How do we want to
present the results?

BSIILUIAQ Monioring 12006 pot vownw.NILU.no_[NTLUJ

A pellifen Measuremens

IMELEGTGI»
Al ejucilisy
SEMPIENS

Nlonitors

Sources Measurements

Map air pollution

p Explain air quality
aing Input to models
Tool

% |
BSWIL 12006 pot v NILU.no |NTLU)

Hidaualityllonitorings

bjectives

v Site selection

v’ Select indicators

v’ Limit values and standards
v Frequency and period
v' Instruments

v’ Statistics

v’ Compare to meteorology
v" From which sourges?
v' Impacts?

voww.NILU.no [NTLUJ

BSWILU 12008 oot

Monitoring orogrammz dzsign
Characteristics of ambient air pollution :

v’ source mixture (local,
area or regional sources)

v air pollution vary
spatially on different
scales.

v annual and diurnal
variations

v’ depend upon winds

v" avoid random local
— impacts
] p

Iy
BSWILUAQ Monioing system design, Ao 2006 pol v NILU.no |NTLUJ

—
Qs

A r e 5 . + -
Alr Pollurion Indicarors
Not all compound

in the atmosphere
can be measured !

First priority pollutants

*'SO, (Sulphur dioxide)
* NO, (Nitrogen dioxide)

Limit values developed for
other indicators:
. Ozone

Benzene

HCMC:
PM,,, SO,, NO,,
CO, 0,

i

BSWILUAQ Moniring systom dosign, Agr 2006 pol

.
wwwNILU.no |NILUJ
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BSIIL

QT

AQ) Guidzlinzs and )r.md.u'ab

Pollutant | Averaging Time | WHO (ug/m® | TCVN-2005 (ug/m°)
SO, Annual Avg. 50 50
24 Hours 125 125
1 Hour 500 (10min) -
co 8 Hours 10000 10000
1 Hour 30000 30000
NO, Annual Avg. 40 40
24 Hours o 2
1 Hour 200 200
O 8 Hours 120 80(24h)
1 Hour o 120
PM10 Annual Avg. 20 50
24 Hours 50 150
Pb Annual 05

.
12008 pot wouw.NILU.no_[NTLU]

BSIILUAQ Monioring 12006 pot

Whnzrez do wz locarz sirzs?

= Regional background

- 3 km < x <50 km from build up
areas

= City background

- in cities

- away from local sources =

(streets, industries etc.)

" Traffic impacts

- curbside, along streets
® Industrial pollution

- downwind from industries

v,
NiLU.no [NILUJ

St

BSWILU

—
AT

Arza of pzopzszaiaiiviiy of
srarion classzs (ryplcal valuzs)

Station class

.

Radius of area

Traffic stations <10-15m
Industrial stations 10-1000 m
Background stations:

- Urban background 0,1-1 km

- Near-city backgr. 1- 10 km

- Regional stations 25-150 km
- Remote stations 200-500 km

.
12008 oot voww.NILU.no [NTLUJ

Moniroring Progeamimz Szquzicz

1A: Siting, planning and 4G Internett based on-line
design of the surveillance pPriesentations tomedia
programmes; and public

1 TaININg) in data:
analyses and date)
presentation;

1B Procuremens select,
purchase; evaluate andlinstall

1 EStablish quality.
(QA/QC) andi maintenance

procedures

1c; Stalt
Monitoringlandi sampling

10; Data retrievall,
datapaseand presentation

v,
NILU.no [NILU|

BSWIL 12006 ppt

Tyozs of Moniroring Srarions
Classification system:

Type of Description Type of
area station
Urban Continuously built-up area Traffic

Suburban Largely built-up area: continuous | Industrial
settlement of detached buildings

mixed with non-urbanized areas Background :
Rural Areas that not fulfil the criteria for
urban/suburban areas - Near city
- Regional
- Remote

o,
NiLU.no |NILU|

BSWILUAQ Monioring system design, Ao 2006 pol

2 Sampling Starion Dznsirty
LidedJzpznds upon szvzeal facrors:

types of data needed,

mean values and averaging times,
frequency distributions,

geographical distributions,

population density and distribution,
meteorology and climatology of the
area,

topography and size of area,
location and distribution of industrial

o

BSWILUAQ Moniring systom dosign, Agr 2006 pol

areas
N
wwwNILU.no |NILUJ
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) umoze of
monitoring

< Average
+“Region

5000

sirzs 1
nzzdzd iy o
ar) Urodr)

arsel

Mechanical-integrated
i 1sly operating)
(TSP, SO,)

Population, in Thousands

Automatic- L,
continuous

i (SO, CO,HC,

i NOy, Oxidants etc)

; Number of Stations.

5 10 15 20 25 30 35 40 45 50 55 60
-—y
wouw.NILU.no_[NTLU]

BSIIL 12008 pot

Samolze Locaiior

< Same height above ground

< Avoid buildings

<+ Away from local sources

<+ Away from vegetation canopies

v,
NiLU.no [NILUJ

BSIILUAQ Monioring 12006 pot

Uroan vaciground ane pzsidzprial-sitzs

District 2

n Son Hoa Thu Duc (res/ind)

Minimum numbers of sampling points for fixed measurement of
concentrations of SO,, NO, ,particulate matter and lead in

AMBIENT AIR

fixed measurement to assess compliance with limit values for the protection of
human health and alert thresholds (EU Directives)

urban areas

if maximum

threshold

1000 - 1499
2000 - 2749

BSWIL 12006 pot

v,
NILU.no [NILU|

Sirzs and
Locearions

Traffic and
road sidz
stations

Quang Trung
i 2008.ppt voww NILU.no [NILU|

BSIILUAQ onioring

BSWILUAQ Monioring system design, Ao 2006 pol

=

Hong Bang

_Thong Nhat

wwwNILU.no ..NII.U

Siring srudizs
v Define site locations
v Evaluate sources and
possible impact
v Perform simple
"model estimates”
" Investigate the area
= Select relevant indicators
= Complete report covering
"Instruments
= Sites
" Components

m design, Apri 2006 ppt.

.
wwwNILU.no |NILUJ
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Passive samplers for screening studies

—
QT

The p

BSIIL

Plastie tube Passive vs. active NO,sampling

o)

@

=2

&

S
Active NO,

assivie Sampler

-y
12008 pot wouw.NILU.no_[NTLU]

BSIILUAQ Moniring

PI. Catral Khar Yalla

12006 pot vownw.NILU.no_[NTLUJ

BSWILU

SUATES

Meiry kinds:

= Simple passive samplers

= High volume samplers

= Sequential samplers

= Automatic Monitors (in situ)

= Monitors for remote measurements
= Mobile stations

= Automatic weather stations

.
12008 oot voww.NILU.no [NTLUJ

Plastls fubs

[ -

\2/ Pro filer

*z
¢

ve sampler

BSWIL 12006 ppt

SO, e
in Cairo city centre
and industrial 3%

. o

Shoubra Calire g :;T:::

exceeded 2530000 Samping
00 pg/m3

3325000

33200004 | /

3315000

$0, concentrations
(ug/m’)

20
331000
320000 325000 330000 335000 340000 345000

o,
NiLU.no |NILU|

BSWILUAQ Monioring system design, Ao 2006 pol

Diffzrzai Tyozs of Tasirumzis,
Tnzie Avilitizs and Pricz

Instrument Type of data Data Typical Typical price
type collected availability averaging time  (US $)
Passive Manual, After lab
sampler in situ analyses v ekys AL
Sel al Manual/
q 3000
sampler
Automatic
Monitors Continuous, >15 000
in situ.
Rem Automatic
e_ Ot_e Continuous, >100 000
monitoring path integrat:

wwwNILU.no |NILUJ

BSWILUAQ Moniring systom dosign, Agr 2006 pol
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Semeniial sempler tor 02 ame ho2

Hu\w wld Hﬁ/\ 23
Minivol sampler

Kleinfilter
SEQ sampler

Dust track

& = s o
BSINILUWQ i 2006.ppt woww.NILU.no [NILUJ BSINIL i 2006, ppt www.NILU.no (NILUJ

ligny voluimz samplze
Filter and 3 ! ;\JIJ CJUQJJ‘I‘\/
Assembly -
& \ . .a_ \ -
e NS Monirors
Plowey SO, = fluorescent signal exiting SO, with UV
NO, NO, = chemiluminiscent reaction NO/O3
v O3 = UV absorption analyser
CcO = non-dispersive infrared photometer
Anderson type Reference instruments
TSP (total suspended particles) Flow :1-2 m3/min PM ) Measurement on filter tape using
% PM,, with size cut-off hood % the principles of beta attenuation

“)a‘:j Before final decisions: ©B’Jﬂ@ﬁﬁDW@§

2

Discuss monitoring oojzctives Reauirerents

Mapping the air quality
To judge compliance with ambient air quality standards; P t t k '
To observe pollution trends throughout the region; ermanen ne wor 1]

To evaluate progress made towards meeting standards;

To provide a data base for research evaluation of effects;

A database for urban, land-use, and transportation planning; Should map: 1. Highest concentrations and hotspots;

Basis for development and evaluation of abatement strategies; 2. Representative concentrations in areas of
high population density;
Data as input to and development and validation of models; o
3. Impact from significant sources or source
To activate emergency control procedures that prevent or alleviate categories;

air pollution episodes.

AN N N N N VRN

4. General background concentration levels.

% m
BSIILUAQ Moniring 12008 oot vowowNILU.no_[NTLUJ BSWILUAQ oni i wwwNILU.no |NILUJ
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All air quality monitoring programmes mclude [ ———

eteorolonicallimeasuiements

Wind speed (3-dim) NILU automatic weather station

Wind direction

Temperature (two levels)

Relative humidity Ugg, ddssy Taey 693(

Precipitation

Turbulence

Net radiation

Pressure =
Y. (DD'-dd)’

[] [] o

E— online

.
BSIIL 12008 pot wouw.NILU.no_[NTLU]

e — O
/ g W

[Stument

ShiElters
for completermoenitenng

NILU prepare and design complete
monitoring programmes for
international organisations and
authorities

o~ - —
“Containers” developed for Urban
areas and for WHO Emergency
respons support

BSWILU 12006 pot vownw.NILU.no_[NTLUJ

¥ AT, O
o I

QAVQLE sysiem)
to assure a predefined quality of all data

1. Quality Assurancz
2. Qualiry Jm'rr*ol
<
2

. Quality Asszssment
Define Follow-up Verify
objectives =) controls = Audit

'g‘~‘.(

Ar /I)Jf‘.&] monfropis) ngs Starior

.
BSIILUIAQ Moritoring systom dosic ign. Apri 2006 pot vowowNILU.no_[NTLUJ

% Urban background site in HCMC
——

e S
o

Rzfzezacz lavoratory Funciions

v’ Assure guality and consistency
Calibrate all monitors before
installed in field
Keep standards and distribute
standard gases
Perform Audits to the monitoring
sites
International comparisons and
tests

BSWILUAQ Monioring system design, April 2006.pot wawwNILU.no [NTLUJ
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Ridauality ==

Datalqualitym
11 'l |

Queality assessyient | ¥
@ . =

The riglht e'isions‘

\\\\\\
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Norwegian Institute for Air Research

NILU
POBox 100
No-2027 Kjeller yyit& ¥
Norway Ji“““ 5

Fax: +4763898050 |-

E-mail: nilu@nilu.no ¥ ”’“u m'h

.
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IT-solution for
Air Quality Management System
AirQUIS
in HCMC

Presented by
Mr. Nguyen Thanh The
Norwegian Institute for Air Research (NILU)
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T-soluon for HCMC - 25 Apr 2006

Alir)

wwwairquis.com

The elements of a modern Air Quality Management System

°
E (AQMS)
;
H
- Monitoring
S
g —
2 Emission
= data
© .
5 collection
% Dispersion
G and exposure
: models Users
g
® Abatement
g <«
s Strategy
PR Ay

wwwairquis.com

A modern and Integrated Air Quality Management System
Developed by NILU

www.nilu.no

iy —

Statistics
QA/IQC

Exposure
Point Sources Dispersion
Line Sources Emission

Wind Field

ian institute for air regmarch

Area Sources

T-soluion for HOMC — 25 April 2006

Public Awareness
Model results

Measurements

Air)

www airquis.com

AirQUIS Server

v Windows Server OS

v Oracle Database server
v AIrQUIS database

www.nilu.no

AirQUIS Client

v Windows XP OS

v Oracle client

v AirQUIS application (MS Visual Basic)
v GIS (ESRI MapObjects)

AirQUIS AirOnline (Data Dissemination)
v Windows Server OS

v Macromedia MX ColdFusion

v Macromedia MX Flash

v Oracle Database server

v AirQUIS database
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IT-soluion for HCMG - 25 Apr 2006

AirQUIS Software Platform

e .,

AirDl

www.airquis.com

www.nilu.no

Norwegian institute for air research
E—

T-soluion for HCMC - 25 Apri 2006

=5

AirQuIS
in
HCMC

Ay

www airquis.com

www.nilu.no

EEEEREES

HEPA —
Existing OPSIS.
Retrieval m

HEPA Web

A
Street Information Panel
Ben

Norwegian institute for air research
|

T-soluion for HEMC - 25 Agr 2006

a1

AlirDl

www.airquis.com




AIrQUIS - GIS

www.nilu.no

Ho Chi Minh City

i“l ot'exoﬁ

v Geographical Information
. LIS System (GIS) — Dynamic

v Import of GIS data by
Excel Templates

Norwegian institute for air research

AiriD
st o 25 Aur?
NILU i it com

Customized Data Retrieval Solution

www.nilu.no

I v OPSIS Data logger and Data Retrieval System by modem — Daily or
when needed

v AirQUIS Automatic Data Import with Basic Quality Control Flag or
Manual Import of measurement data by Excel Templates

Norwegian institute for air research

,l il )
NILU www.airquis.com

AirQUIS Measurement
OREFOERER
=HE.

=

www.nilu.no

v Automatic calculation of Air Quality Index (AQI)
v Final Quality Control of data
v Statistics

v Reports
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Air)

AirQUIS Emission Inventory
OREFOERER
=E.

=

www.nilu.no
L]

Establishment of Emission inventory

v/ Emission data from Point, Line and Area Sources
v Emission Factors

by Excel Templates
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AirQUIS Modelling

www.nilu.no

I Perform Dispersion and Exposure Scenario Calculations based on

Meteorological Data
Measurement Data
Emission Data
Population Distribution
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AirQUIS Data Dissemination - AirOnline

www.nilu.no

Presentation of Air Quality Data
using Internet Platform
Powered by NILU

=
e
<1
5
@
]
©
s
2
2
7]
=
c
©
=3
@
2
S
z

Air)




HEPA - AQI on web Norwegian Institute for Air Research

www.nilu.no
www.nilu.no

www.hepa.gov.no

NILU

POBox 100

No-2027 Kjeller
Norway

Fax: +4763898050
E-mail: nilu@nilu.no
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Nily,

. irguis.com NILU i airquis.com

Norwegian institute for air research
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Bjarne Sivertsen, NILU

Rzourting
rzgulrzmzars

v’ Daily (AQI)
v Weekly (printouts)
v Monthly

(data summary results)
v’ (6-months summary?)
v Annual report
(status, assessment)

BSINILUIAQ ReportingAprii2006.0pt v NILU.no_[NTLUJ BSINILUIAQ Reporting\Aprii2006.ppt v NILU.no |NTLU)

Monitoring programmz opzraiions

v'Data collections
v'Calibrations
v'Data QA/QC
v'Verification
v'Data assessmentt
v'Data reporting

‘Wi‘l‘h good quality da'ra‘ I:> ‘Cor'recf decisions‘

X [ % [ [x

9 QT lQuang Trung [Urb Bkg

30 instruments !
— i
BSINILUIAQ ReportingApril2006.ppt www.NILU.no [NTLU] BSINILUIAQ Reporting|Apri2006.ppt www.NILU.no |NTLU]

Monitoring
station

Dafa Flow, scaling and coppzerions i @@]@Hﬁﬁy Index (A@H))
QAEG o

Import
Ray data

RAW database

SCALING

ppb to ug/m3
SCALING
zero-span

v’ Generated automatically every day
v’ Displayed on board at Benh Thanh
v’ Presented daily on Internet

ENVIMAN Import

Collect calibration

Nosb2 data from station

pan

Automatic
flags

scaled, corrected

o —
. Print data
every WEEK
Control . Manual and flagged
“by finger” flagging
o ——
Print-outs
and approval!

. .
BSINILUIAQ ReportingAprii2006.0pt vowowNILU.no_[NTLUJ BSINILUAQ Reporting\Aprii2006.ppt wawwNILU.no [NTLUJ
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Dl

Pollutant concentration
AQl =
Pollutant limit value

Is of Colors
ern

...as symbolized
by this color:

x 100

AQIY, = Max,(CY, /5%)

Air Quality Inde:
(AQI) Valu

conditions are:

51 to 100 Moderate

20110300 T

BSINILUAQ Reporting\Aprii2006.0pt

Alp Qualiry Todze (AQT)

The daily index, AQI%, is calculated as:

* 100

yovw.NILU.no ..MLU

\ L 3 —
TR A | gz RS
Moninly and annual rzgoris
TIME PERIOD2005.08.01 - 2005.09.01 AVEAEE —
IE R AR R E R I R IR EEEE ]
1n_DOSTENGZ  1h_DZNOZ(NO?) 1h_BC-NOZ (NO2) TIME PERIOD: 2005.08.01-2005.09.01
1 DOSTENO2  1n_D2NOZ (No2)
:
o /. é
;
71 :
2
!
——— i
2 4 s 70 100

A.Q). Indze fop FICNC (ACIT)

Hourly AQI(h): AQ|(h,j) = MaXh (C(h,i,j)/S(h,i))*100

The daily air quality index will be selected as
the higher of the two (hour and day) indexes:

Max(( AQI(h,j),AQI(d.j))

1= boSTE Traffic:

o AQl(traffic) = (AQI(1)+AQI(2)+AQI(8)+AQI(9))/4
4=Thu Duc Urban/residential:

5 = District 1 Zoo

6= Quang Tung Softvere ciy  AQUl(urban/residential) = (AQI(3)+AQI(5)+AQI(6))/3

7= District 2 PC
W NILU.no .

8 =Thong Nat Hospital
9= Binh Chanh Educ Centre

BSINILUAQ Reporing\Aprii2006 ppt

ENVIRONMENTAL PROTECTIONAGENCY (HEPA)
P A (e

T TRUGNGHE. HO COf 1
MDI TRUONGTP, H Ing'S F 5

Chi cuc Bio Vi Més Treimg Déng aée v bodin 5o 43 Wabsite

Hi théing quan b Tin twe

Tl nguivin wi
i treiey TR.HCR: X ¢

ém et lromg. thg thém & nhebm m erdmg

Vi nguyie vi

il Tai bufi toa dim wié chit lugng xing diu wi tinh hinh & nhidm
i brairey

méi trrng trén &ia bin TP sdng 17-1, nhidu nhi khos hoc
cho ring, x&ng dau kém chdt luong dang I3 nguyén nhian

it o v

i Trrang chinh gdy & nhifm méi trudng, dnh hudng x8u dén sire khis
ngu dén,
e 4 A ki b 20 .00 [ Unbaens
14000 Bét chip ndng nng, khd b hay phai les tréo in cao..., o [ reaa

£ nghié cia ho 15 thim Sng kafim tra mitc @6 6 nhelbm mi trudng
hiséng dlin, quy dish “J, 9 g

BSINILUAQ ReporingAprii2006.ppt

Annual pzgoer

Average concentration levels

Exceeding of standards

Trend analyses; is it better or worse than before?

Statistics on Air Quality Index values

NN NRENEN

Air quality versus meteorology, identify adverse
meteorological conditions.

<

Major source impact evaluations

AN

Discussions on source contributions

v/ Estimate of exposures if possible

wwwNILU.no '

BSINILUAQ Reporting\Aprii2006.ppt
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BSINILUIAQ ReportingAprii2006.0pt wouw.NILU.no_[NTLU]

rlEPAT Modzlling die vollgrion

1
1l

Need input
data:

v Emissions i
v'Meteorology X EEName
v'Measurements " EASEEs!

SR

Emission of ;
1O along i \
1138 poads

UH
H

- area sources / )
- point sources
- industries etc.

Total = 14 692 tons/yr

BSINILUAQ ReportinglAprii2006.0pt

2EORESLHON

BSINILUAQ Reporing\Aprii2006 ppt v NILU.no |NTLU)

Furuez dzyzloomzar
and asszs

S3N200T3

Improve QA/QC procedures
Follow-up instrumentation (spares)
Complete emission inventories
Meteorological data for assessment
Test the models for HCMC

Perform dispersion modelling

AQ assessment and source impacts
Prepare reports

Prepare abatement plans
Information dissemination (Internet )

.
BSINILUIAQ ReportingAprii2006.0pt vowowNILU.no_[NTLUJ

WodektesEandhielification

Emissions

model test
verification
.

Meteorology

‘thi

ot | Operational dispersion model

Nedelling
Furinze worx

i3 nzzdzd

v’ Improve input meteorology
v Stability formulation for HCMC

v’ Emission factors for motor bikes in HCMC
v’ Complete emission inventory

g @A
. I
&
BSINILUIAQ Reporting\April2006 ppt www.NILU.no [NILU|
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IimpacH

= H QASISIEISISH
RigQualityalanagement
@
When all data have been verified and the model { Emission
works for HCMC then HEPA is ready to develop
o A T
Plans for " L
better | \
Air quality = :
Model
estimated

concentrations

.
BSINILUIAQ ReportingAprii2006.0pt wouw.NILU.no_[NTLU] BSINILUIAQ Reporting\Aprii2006.ppt v NILU.no |NTLU)

Ouiimal Abaizimzat Siraizgy Aidquallitysforecast
A~ 1. HIRLAM 50 (Atlantic ocean 20

oley) LG e 4 ot B

@ \-\ i 24 h prognoses - 1,25 hours at CRAY T3E

~ Measureménts

TITED)
H

frt

'":rIH’—

) iu
5 =t
rentity ||| g LW gaf e
actions to ( v o 8=
improve air . @ < g L

T

Control options

quality X

Dose / response

Cost / benefit analysis
A

TR

/ i
=FEL = % . 2 e
Best Option: Important parameters: )
Clean Air +Topographical and surface features NO, (ug/m?) 24h forward

«net radiation - surface temperatures DNMI
«clouds and snow cover

ot rOcF.affariiva i e Uses NOAA Satellite data
most cost-effeciive options
BSINILUAQ Roporting Apri2006.ppt sy NILU no [RTLUJ BSIILUIAQ Reporting Apri2006.ppt s NILU no [RTLUJ

Ale Qualiry Managzinzer
Training nzzds Suminary for fuiurz gossinilivizs
Air Quality Assessment
Environmental Damage

Assessment

Abatement Options Assessment

v

v HoChiMinh €0 3 Ajr quality assessment
v

v’ Cost Benefit Analysis or

v

v

¢« . [ . andplanning

' » Air pollution and health
-~ studyin HCMC
,h} > Air pollution

“Bh cost/effective abatement
- %0 > Moreinformation to the

m =] 4 | ) .
==) Training ST public (ntermer
BSINILU\AQ Reporting\April2006.ppt v NILU.no (NILUJ BS\NILU\AQ Reporting\April2006.ppt www.NILU.no (NILUJ

Cost Effectiveness Analysis gl
Abatement Measures B
Optimum Control Strategy -,.'ff




Presentasjoner - Forskningssjef Bjarne Sivertsen

—

Norwegian Institute for Air Research

L
NILU N
POBoX 100 i?.' ik
No-2027 Kjeller yyiE&
Norway j““l“l'l
Fax: +4763898050 1

E-mail: nilu@nilu.no ﬂ“”JLu lil'HLBl . \ L

LN

BSINILUIAQ ReportingAprii2006.0pt wouw.NILU.no_[NTLU]




Dissemination and
presentation of air
quality data

Britt Ann Kastad Hgiskar
NILU

27 April 2006

wwyw.nilu.no
INILU

Such solutions can give

< Information to public
Direct AQ-status with health warnings
= Forecasts/episodes
= Relevant facts
| *+ Information to non-expert managers
Comparisons between cities/areas
Overviews towards regulations
= Trends
< Support tools for AQMS managers
= Status for network
Easy overviews of all latest measurements

Advanced messaging systems (SMS, MMS
etc.)

www.nilu.no

i, I Norwegian institute for air research

NILU

ID&P stages

ID&P = Information Dissemination and Presentation

www.nilu.no

1. ID&P correctly AQ status
and forecasts

2. ID&P so that people use
the information

3. ID&P with purpose of
reducing health impacts

4. ID&P to reduce pollution
episodes

L I Norwegian institute for air research

INILU

Research lessons

11

wyww.nilu.no
NILU|

APNEE - Air Pollution Network for Early warning and
on-line inforrmation Exchange in Europe

www.nilu.no

@5 ELTE
2 2 storm

}, I Norwegian institute for air research

INILU

Dissemination options

Pull services

www.nilu.no

| Information |B]

Push services

i, I Norwegian institute for air research

Early warning, alarms
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Studies into new options Objectives APNEE Field trials

« Test and validate the adjusted < Fine-tuning towards
dissemination solutions, covering efficient information

= all the adapted new technologies dissemination to citizens
= fine-tuning of the various

www.nilu.no
www.nilu.no

contents towards end-users = They will use the services
+ This means that we tested all = They will understand Air
possible ways of giving the public Quality information
information on air quality they can = They will gain knowledge
grasp and understand, (as basis for individual
< and evaluated actions)

= which methods worked best

= under which conditions it worked
or did not work
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k. I Norwegian institute for air research

RNiLU
. What tested . What tested
: :
France Germany Greece Norway  Spain France ~ Germany Greece Norway  Spain
§ Status X X X X X fg Text/No.
8 Forecasts X X X X X ¢ Sound
g AQI X X X X X g Colours/lcons
5 History X X X X ®
g s Maps
7 Statistics 2
z X X < Graphs
5 Articles/Links (D% X X X X &
> 2 Animations
H X X X 2
E 2 Photos
X X
P -
NiLU NILY
What tested 5 key issues evaluated

. Extensive use of on-line data

www.nilu.no
www.nilu.no
=

France ~ Germany Greece Norway Spain

Int it
nterme X | X X X 2. Use of forecasts
WAP X X X X X
| [P X X X 3. Geographical referenced content
E-mail X X X
SIS X X X X X 4. Concept of push services
MMS X X

Voice X 5. Use of new dissemination techniques

St. panels

X

Technical implications

‘ In addition France and Norway tested geolocalization

Content implications
Evaluation based on end-user feedback

}, I Norwegian institute for air research
i, I Norwegian institute for air research

INILU

H
=
c
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Extensive use of on-line data

Technical needs

< Professional databases
< Powerful processing

< Automatic QA/QC

< Efficient data exchange

Content needs

< Health related
information

< Understandable effect
descriptions for non-
experts for all data

Pollution level
@ Little
Some
A lot
@ Very much

www.nilu.no
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Extensive use of on-line data

End-user feedback
< Very positive
responses to AQI’s

< Visualisations well
received

Legende des Drsnmerts

nclusions
« Use of on-line data on air

quality is really important in
order to enhance the
understanding and knowledge
of air quality.

< Itis technically possible to

build efficient, stable and
advanced dissemination
systems using on-line data

< Itis possible to make the end

results useful and interesting
for the general public as well
as expert users.

www.nilu.no

L I Norwegian institute for air research

INILU

Use of forecasts

Technical needs
< Air Quality

Management System

or Modelling
solution as basis

< Powerful processing

< Efficient data

Content needs

< Many different
visualisations
possible

www.nilu.no

exchange

Norwegian institute for air research

Use of forecasts

End-user feedback

< The most appreciated
function

= Especially for allergic
people

Conclusions
< Forecasts are the most

interesting piece of
information on air quality in
urban areas for the general
user in Europe.

++ Forecasts have been proven to

be made by many different
technical set ups

> Forecasts can be

disseminated effectively in
many different ways, which
are all useful for the end-
users.

www.nilu.no

}, I Norwegian institute for air research

INILU

Geographical referenced content

Technical needs

< Modelling system as
basis

< Mapping tool
< Pull solution suitable

Content needs

< Maps

< Geographical areas for
subscription

< Good Geo-ID database

www.nilu.no

i, I Norwegian institute for air research

H
=
c

Geographical referenced content

End-user feedback

< Simple maps/location
services well received

< Some interest in more
advanced map use

< Experts more interested

Conclusions
It is feasible to make

advanced use of geo-
referenced content for the
various dissemination
techniques

« Expert user might get an extra

value of the services when
they have interactive maps

« It is questionable value for the

general public from
interactive maps
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Concept of push services

Content needs
< Nothing in particular
< Adjusted to service

Technical needs
< Many triggers and logs
< Subscription modules

Push services

www.nilu.no
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Concept of push services

Conclusions

< Push services is a very efficient
add-on information distribution
channel and works very well
towards specific interest groups of
the population (like people
sensitive to air pollution).

< The push techniques have proven
to be working well and the
concept is very well received for
those likely to be interesting in
such services.

End-user feedback

< Very well received

< Keep it simple

< Only when peak
episodes

www.nilu.no

L I Norwegian institute for air research

INILU

Use of new dissemination techniques

Content needs

< Very different content
suitable for different
techniques

< Simple text and colours

always work, and often

enough

Technical needs

< Many possible set-ups

< Rather easy if data
generating is working

www.nilu.no

Norwegian institute for air research

Use of new dissemination techniques

Conclusions

+ The new electronic
dissemination techniques are
very suitable for disseminate
and present air quality
information.

< For pull techniques, Internet
is the necessary solution
while WAP can be of interest
in some countries.

< For push services, SMS is
clearly the preferred solution.

< The interest in receiving
information through such
services varies greatly among
users in the different
countries.

End-user feedback
< Very positive to the
different solutions tested

< SMS the clearly
preferred solution

www.nilu.no

}, I Norwegian institute for air research

INILU

Conclusion &

< New techniques enhances information effect
= Internet, SMS + e-mail good pull/push combination
= MMS in some years time — too expensive now
= Variations between countries
< On-line data needs to be max 1-2 hours old
< Georeferenced data might be positive
= Interactive maps only for experts
+« Forecasts the most valuable content

< Simple text and colour symbols always work

“Planned” next steps in
Norway

B

wwwy.nilu.no
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Next plans in Norway

« Goals: People use the solution and health impacts reduced
= Use regularly
= Used by effected people
= Helps avoiding exposure

« Key: personalised information
= My web (combined weather)
« Personalised selected information
+ Public transport facts
« Area specific facts
= Subscriptions e-mail, SMS, for free

< New dissemination features:
= MMS
= Geo-localisation
= Information kiosks

www.nilu.no

Norwegian institute for air research

~

NILU

Next levels

Research ideas for Personalised ID&P:

< Combine with legal regulations, car numbers,
car types

< Combining with reduced public transport cost
< Combined with car specific data recording

< Combined with pricing, based on car type,
persons in car, roads travel and pollution status

< Free SMS/MMS as health care

www.nilu.no

L I Norwegian institute for air research

INILU

ID&P stages

ID&P = Information Dissemination and Presentation

1. ID&P correctly AQ status
and forecasts

2. ID&P so that people use
the information

3. ID&P with purpose of
reducing health impacts

4. ID&P to reduce pollution
episodes

11

NILU

New global dissemination
solution

www.nilu.no

www.nilu.no

}, I Norwegian institute for air research

INILU

Currently running in

«Durban, South Africa

“*Ho Chi Mihn City, Vietnam

www.nilu.no

Norwegian institute for air research

New solution for Cyprus




Overview of Internet solutions
developed by NILU

www.nilu.no

5 . Contact information:
< Norway:

http://www.luftkvalitet.info

< Durban, South Africa: Senio Scientist
http://www2.nilu.no/AirQuality/Durban/ Britt Ann K&stad Haiskar

< Ho Chi Mihn City, Vietnam bak@nilu.no,
http://www2.nilu.no/AirQuality/HCMC/ ®: +47 63898179

< Haifa, Israel
http://www.aironline.info/haifa

< Cyprus (to be opened in May 2006)
www.airquality.gov.cy

' v nilu.ne
NilU www.nilu.no

k I Norwegian institute for air research




NILU software
solutions

Geir Endregard
NILU

27 April 2006
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NILU’s ICT solutions

www.nilu.no

« Database solutions
| < Scientific coordination
< Management tools

< Education

‘, I Norwegian Institute for Air Research

NILU

Database solutions

3

www.nilu.no
INILU|

Databases — the backbone

www.nilu.no

< Hosting EMEP-CCC database since 1979

< Collecting data also from AMAP, HELCOM
and OSPARCOM

< Close cooperation with WMO-GAW data
centres

< Experience used to set up data centres for local
air pollution such as AirQUIS, Luftkvalitet.info

Norwegian Institute for Air Research

NILU|

Database architectures

www.nilu.no

k, I Norwegian Institute for Air Research
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Coordinating scientific work

wwwy.nilu.no
INILU




Profiling projects Information dissemination

www.nilu.no
www.nilu.no

& I Norwegian Institute for Air Research
i‘ I Norwegian Institute for Air Research
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The AirQUIS productline

www.nilu.no

eedbir)d

o
Management tools @OO AirQUIS Monitoring

o
@QO AirQUIS Modelling
o)
o . .
© AirQUIS Information
o

=
O AirQUIS Reporting

i‘ I Norwegian Institute for Air Research
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www.nilu.no
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INILU

Acid rain software New software company

S i
=T NiLU m AHIHA@ D SO

Environmental Impact Factor for assessment
of emissions to air

www.nilu.no
www.nilu.no

+ Tool to find the environmentally best options for
eemission reductions
« Current policy
— Total reduction per company/sector/.
~ Costeffectiveness
- EIF-A
— optimizing emission reductions at single installations
— prioritizing between measures at different installations in
different geographical areas
~ prioritizing between measures to reduce emissions to air and
discharges to sea

Al T

Norwegian Institute for Air Research
1
I

k I Norwegian Institute for Air Research
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Risk management — real time!

Risk management software

www.nilu.no

azardous releases

Product description

March 2006

‘, I Norwegian Institute for Air Research

NILU
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Education

www.nilu.no

The United Nations decade of education for
sustainable development

www.nilu.no

“TEDUGATION ror Sustainable Development
United Nations Decade 2065-2014
£ e @) Cotaits b (D fard B Sk

R ——Y

Norwegian Institute for Air Research

NILU|

www.nilu.no
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The Arctic POPs
project

The Arctic POPs project

www.nilu.no

< Investigate the distribution and level of selected POPs
in the Arctic region

< Increase the knowledge of POPs and general
environmental science in the involved schools

< Contribute to the documentation of
new POPs in the Arctic, needed for
international political processes

Norwegian Institute for Air Research

NILU|




Protocol developed

www.nilu.no

< Part I: Sampling

< Part 1l: Chemical analysis
< Part l1l: Evaluating results
< Part IV: Writing report

5 IIIJIL L Iill_ Ll

@ ME tEURE 1

i I Norwegian Institute for Air Research

NILU

www.nilu.no

i‘ I Norwegian Institute for Air Research

NILU

15 schools are in the project

www.nilu.no

Norway 3 schools
Sweden 2 schools
Finland 1 school

Iceland 2 schools

USA 2 schools
Russia 2 schools
Canada 3 schools

Norwegian Institute for Air Research

www.nilu.no

Norwegian Institute for Air Research

POPs investigated

< Brominated flame retardants

(PBDE 47=
2,2’ 4,4’-tetrabromdiphenylether)

+ PCBs as reference group

Brominated flame retardants

Used in electronic equipment, textiles, and

furniture to prevent fires

Electronic parts of colour televisions and personal computers
Textile coatings; sofas, in seats of cars, buses, and aircraft.
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School results

Tendency :
< European Arctic > American/Canadian Arctic

< Confirm other results in AMAP
= Wind direction differences, river outlets,
= Distance form source, different food webs (diets) etc.

< Our PCB153 and PBDEA47 data for cod are in
agreement with JAMP monitoring studies in Norway.
Burbot and salmon are comparable with some data but
much lower compared to lakes near local sources for
pollution (Mjgsa, Lake Michigan)
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The students made scientific reports

- e 840 .4 ST Chanseghin AL SELAZT

www.nilu.no

i‘ I Norwegian Institute for Air Research
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Arctic POPs project conclusions

< Successful as an education program — but very few
schools involved

< Contributed to the documentation of new POPs in the
Avrctic, useful scientific results

< Project execution worked rather well
but the project required quite much
work, yearly workshops and follow
up-systems

< Costly as education program, but not
as research program

www.nilu.no

Norwegian Institute for Air Research

NILU want this because

< Schools can efficiently contribute to real
science

< Students enhance their learning by hands on
real work

< International collaboration enhances learning

< Such projects helps recruitment to higher
education in natural science

www.nilu.no

Norwegian Institute for Air Research

Norwegian educational solutions

& sosTanivo

A support system for

An international support system for
Education for Sustainable B stainab
P

Education for Sustainable

W <t

NILU

P.O Box 100
NO-2027 Kjeller
NORWAY

Phone: +47-63 89 80 00
Fax: +47-63 89 80 50
e-mail: nilu@nilu.no

Internet: www.nilu.no

Geir Endregard,
Innovation and Marketing Director

E-mail: gen@nilu.no,
@: +47 6389 81 10
@: +47 958 46 220 (mobile)
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The AirQUIS productline

o
=) O AirQUIS Reportin
(B p 9
E=@)

This product ensures professional
reporting to national and
international bodies.

Either by utilisation of standard
templates consistent with US-EPA,
EU, EMEP, Airbase etc reporting

requirements or options to set up
different custom reports for client
e e specific needs.

AiriOl




NILU software
solutions

Geir Endregard
NILU

27 April 2006
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NILU’s ICT solutions

www.nilu.no

« Database solutions
| < Scientific coordination
< Management tools

< Education

‘, I Norwegian Institute for Air Research

NILU

Database solutions

3

www.nilu.no
INILU|

Databases — the backbone

www.nilu.no

< Hosting EMEP-CCC database since 1979

< Collecting data also from AMAP, HELCOM
and OSPARCOM

< Close cooperation with WMO-GAW data
centres

< Experience used to set up data centres for local
air pollution such as AirQUIS, Luftkvalitet.info

Norwegian Institute for Air Research

NILU|

Database architectures

www.nilu.no

k, I Norwegian Institute for Air Research
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Coordinating scientific work

wwwy.nilu.no
INILU




Profiling projects Information dissemination

www.nilu.no
www.nilu.no

& I Norwegian Institute for Air Research
i‘ I Norwegian Institute for Air Research

NILU NILU

The AirQUIS productline

www.nilu.no

eedbir)d

o
Management tools @OO AirQUIS Monitoring

o
@QO AirQUIS Modelling
o)
o . .
© AirQUIS Information
o

=
O AirQUIS Reporting

i‘ I Norwegian Institute for Air Research
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www.nilu.no
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Acid rain software New software company

S i
=T NiLU m AHIHA@ D SO

Environmental Impact Factor for assessment
of emissions to air

www.nilu.no
www.nilu.no

+ Tool to find the environmentally best options for
eemission reductions
« Current policy
— Total reduction per company/sector/.
~ Costeffectiveness
- EIF-A
— optimizing emission reductions at single installations
— prioritizing between measures at different installations in
different geographical areas
~ prioritizing between measures to reduce emissions to air and
discharges to sea

Al T

Norwegian Institute for Air Research
1
I

k I Norwegian Institute for Air Research

.
INILU NILU




www.nilu.no

& I Norwegian Institute for Air Research

INILU

Risk management — real time!

Risk management software

www.nilu.no

azardous releases

Product description

March 2006

‘, I Norwegian Institute for Air Research

NILU

3

INILU

Education

www.nilu.no

The United Nations decade of education for
sustainable development

www.nilu.no

“TEDUGATION ror Sustainable Development
United Nations Decade 2065-2014
£ e @) Cotaits b (D fard B Sk

R ——Y

Norwegian Institute for Air Research

NILU|

www.nilu.no

t, I Norwegian Institute for Air Research
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The Arctic POPs
project

The Arctic POPs project

www.nilu.no

< Investigate the distribution and level of selected POPs
in the Arctic region

< Increase the knowledge of POPs and general
environmental science in the involved schools

< Contribute to the documentation of
new POPs in the Arctic, needed for
international political processes

Norwegian Institute for Air Research

NILU|




Protocol developed

www.nilu.no

< Part I: Sampling

< Part 1l: Chemical analysis
< Part l1l: Evaluating results
< Part IV: Writing report

5 IIIJIL L Iill_ Ll

@ ME tEURE 1

i I Norwegian Institute for Air Research

NILU

www.nilu.no

i‘ I Norwegian Institute for Air Research

NILU

15 schools are in the project

www.nilu.no

Norway 3 schools
Sweden 2 schools
Finland 1 school

Iceland 2 schools

USA 2 schools
Russia 2 schools
Canada 3 schools

Norwegian Institute for Air Research

www.nilu.no

Norwegian Institute for Air Research

POPs investigated

< Brominated flame retardants

(PBDE 47=
2,2’ 4,4’-tetrabromdiphenylether)

+ PCBs as reference group

Brominated flame retardants

Used in electronic equipment, textiles, and

furniture to prevent fires

Electronic parts of colour televisions and personal computers
Textile coatings; sofas, in seats of cars, buses, and aircraft.
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School results

Tendency :
< European Arctic > American/Canadian Arctic

< Confirm other results in AMAP
= Wind direction differences, river outlets,
= Distance form source, different food webs (diets) etc.

< Our PCB153 and PBDEA47 data for cod are in
agreement with JAMP monitoring studies in Norway.
Burbot and salmon are comparable with some data but
much lower compared to lakes near local sources for
pollution (Mjgsa, Lake Michigan)




www.nilu.no

NiLU ) e

i I Norwegian Institute for Air Research

The students made scientific reports

- e 840 .4 ST Chanseghin AL SELAZT

www.nilu.no

i‘ I Norwegian Institute for Air Research

NILU

Arctic POPs project conclusions

< Successful as an education program — but very few
schools involved

< Contributed to the documentation of new POPs in the
Avrctic, useful scientific results

< Project execution worked rather well
but the project required quite much
work, yearly workshops and follow
up-systems

< Costly as education program, but not
as research program

www.nilu.no

Norwegian Institute for Air Research

NILU want this because

< Schools can efficiently contribute to real
science

< Students enhance their learning by hands on
real work

< International collaboration enhances learning

< Such projects helps recruitment to higher
education in natural science

www.nilu.no

Norwegian Institute for Air Research

Norwegian educational solutions

& sosTanivo

A support system for

An international support system for
Education for Sustainable B stainab
P

Education for Sustainable

W <t

NILU

P.O Box 100
NO-2027 Kjeller
NORWAY

Phone: +47-63 89 80 00
Fax: +47-63 89 80 50
e-mail: nilu@nilu.no

Internet: www.nilu.no

Geir Endregard,
Innovation and Marketing Director

E-mail: gen@nilu.no,
@: +47 6389 81 10
@: +47 958 46 220 (mobile)
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The AirQUIS productline

o
=) O AirQUIS Reportin
(B p 9
E=@)

This product ensures professional
reporting to national and
international bodies.

Either by utilisation of standard
templates consistent with US-EPA,
EU, EMEP, Airbase etc reporting

requirements or options to set up
different custom reports for client
e e specific needs.

AiriOl




Norwegian directorate for
7 education and training

M \1LJOLARE.NO
' ET VERKTY FOR BAREERAFTIG UTVIKLING

A support system for
Education for Sustainable
Developrent

WEmilelane.no

e

www.miljolare.no

Field, classrom and compu

= Hands on training in
the field

= Working with results
in classroom

= All material, entering
of data and working
with data, available
trough the Internett

9

www.miljolare.no

Q\'} ot for P

Biodiversity

Climate and air quality
Consumption and production patterns
Conflicts of interest

Cultural heritage

Energy

Health, inndoor climate and school environment
Land management

9. Outdoor life and nature experiences
10. Participation and democracy

11. Waste and toxic chemicals

12. Water resources

PN OAWNE

>

www.miljolare.no

Pupils/students must -

« Basic factual understanding of
= Environmental issues
= Economy
= Social issues

«+To observe the environment and society
«+To analyse facts and figures

«+To combine different parameters and
disciplines in the evaluation

«»To discuss and "conclude”

v

www.miljolare.no

Who is making this?

«* Internet solution and
editorial work:
= University Bergen
= Norwegian institute for
Air Research

<+ Departments:

Ministry of education and
research

Ministry of environment
= + 7 other ministries

« Scientific advisors
= Directorates
= Scientific institutions

<+ Executing responsibility:

Norwegian directorate for
education and training

First page

The 12 thematic issues
Overview of registrations ‘
Most popular this year
New participants
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Thematic page

Intro description
Activities
[T~ Most popular this year
Latest registrations

Waste and recycling = ™= :

~ - \vieasure temperature in the classrooms

= — Physical changes in the coastal zone

|[Smal| animals in 1akes gy Miake eco-proTile Tor a nouse
i s e

Investigating air pollution Animal tracks S|

Better living cc=i~~~ B undere Improve outdoor area at school

... Old streets and names : _- B
Identifyiny cunuiar neiiaue <= Trv areololonv

. Deciding sustainability of products
Development in energy SOUITCeS y rianrs in 1ncal pranning processes

| Consumption and environment e |
Fairytales and old stories . 7 Your ecological quota
Fisheries and aql_Jacmture innare and Inneare of nlnhalisation
Make photo herbarium Identify the water quality

Check energy use at school , Local construction techniques

Local animals =]
1

Poverty and environment |

Ic_ientify signs "o.f.spring If_e_l_'lt__§‘us}§[q§b!g_”de\/‘e!g pmen E |"_] Norway

e When comes spring?

Purpose/Objective:

- Learn about seasonal variations in nature
- Learn about local plants and animals

- Learn about meteorological observations

Learning by doing — the field work
- Observe daily blooming of bi

- Look for arrival of “Linerle”

- Extend to other species

www.miljolare.no

Working with observations — classroom work

- Register all the findings

- Discuss the findings for this year

- Compare findings and scores with others results

- Evaluate yearly difference and/or area differences in Norway

N

e

www.miljolare.no

Activities

« Purpose/objective
= What should be learned

« Learning by doing - field
work
= Outdoor
= At school
= Different methodologies

«» Working with observations —
classrom work
= Own observations/
measurements/investigations
= Other students/schools data

www.miljolare.no

(
\

Purpose/Objective:

- Basic knowledge on the term sustainable
development

- Study sustainability concepts for products

- Create students own understanding of their
role as consumers in sustainable development

Learning by doing — the field work
- Identify product, collect a product from home/store
- Evaluate products based on questions given

Working with observations — classroom work

- Describe the sustainable aspects of the product, environment, social,
economic

- Give total score

- Compare evaluation and scores with others results

9

www.miljolare.no

N

Check energy use at s

Purpose/Objective:

- Learn definitions of energy, energy quality, fossil
and renewable energy

- Study the energy use at school and find the energy
sources

- Identify means to reduce energy use

- Knowledge of environmental impact of energy use

Learning by doing —the field work
- Measure the energy use (and outdoor temp) at school — weekly
- Plot data in graphs/tables

Working with observations — classroom work

- Study energy use patterns during the year — relative to temp/activity

- Find factors that decides the use of energy at the school

- Find examples on new renewable energy use that can be used at the school
- Compare energy use in different schools — why is there difference?

- Make plan for reduce energy at the school — test and verify




Data entry

Who, what, where
Date
"Smart” form

Results

Energy use per week
Specific use per week

Results

s ¥ g W

24-
Vang school
20-
[T
é 12
z
g E
=2
T
5 4
| AR A e SO SR SRS A
2 ] R B8 ] & [
Ukenummer
.

Resultater

Compare two schools

[t
Il"rN!‘-'\rr"‘d.'
Zavham Sisie

Comparison graph

Results
L { View options |
Ranos .
fz003
2002
EE »

Results

G B o s fpr— sl 038

Nirbommer virer e |

[ro—

—— Phenology

Map visualisation

Black, grey and white
bird, "Linerle”




Results

Phenology

Yearly comparison of
an area

Gbaemasion ] 200 | 200 | 2o | 2os |
Bekkekarse (Cardamine amara) Blomstring - - - 2705
Bldklokke (Campanuia rotundifolia) Elomstring - - 15.04
Blameis (Parus caeruleus) Ankomst - - 25.03
Bldveis (Hepatica nobilis) Blomstring - 30.03 31.03 29.03
Bokfink (Fringilla coelebs) Ankomst - 18.04 23.03 01.04

@ useinedvcation

5 Topics: IKT—educatif)naI tools
= _ Natural science - Learn!ng to use Intemet_
) + Physics — Learning to use Interactive
P ysic solutions
° * Chemistry — Learning database
= * Biology principles
e < Environment
;‘ _ Mathematics Working with projects
= Social sci = Many activities
s - >0cia S(_:Ience = Database of all results

- Geografi = Reporting tool

— Languages

e Schoole as resource -.
2 Municipality projects examples:
)
S | ¢ Investigating watersheed in Bergen
= | < Investigating indoor climate at Ringerike
=
=
<« Investigate childrens wherabouts locally in Oslo

u|

Participants

Map view,
areas in a county

Table overview

™
L 4
2 < lInvestigation of CO, in
o Norwegian classrooms
©
=)
E « Dust in air along school
= roads
s
=
« Bakteria in school water
150 — 700 schools
2 Robrrt fi
" |Lessons learned 1 -
L 4
© < Pupils experience that they are able to
@ contribute something useful to society. They do
IS “real work” and produce high-quality results.
o
El = Impressive concrete results can be achieved
g when many schools join together
=

+» Better learning and working environment when
the school leadership, maintenance people,
teachers and pupils co-operate.
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www.miljolare.no

Lessons learned 2 -

+» The Network gives legitimacy to
interdisciplinary, action-oriented teaching
methods. Teachers and schools receive the
support they need for these learning approaches.

++ Co-operation with “heavy” ministries and
research/scientific institutions lends credibility to
the school’s work.

+» The network creates win-win situations between
the schools and other parts of the society

www.miljolare.no/www.sustain.no

Contact information:
Astrid Sandés, Directorate for Primary and Secondary Education

Astrid. Sandas@utdanningsdirektoratet.no
W: +47 23301318

Geir Endregard, NILU

gen@nilu.no
@ +47 63808110

Wil jelareine




Product description

March 2006

IREIEZSES Of outdoer air born hazardous
CopoLnds from
Accidents in industry
=YAccidents in transport sector
= Terrorist triggered releases, wherever

Suitable for

— Industrial sites
— Urban areas

— Transport routes

T

ept — enhancing existing systems

Espmahr

|| Espmahr integrated
software

Weather on

demand

Advanced 3D
modelling

Compounds
facts database
Area specific

information
solution

Crisis management
software

Meteorology
measurements
; Emission
modelling

Compounds
information

Information
dissemination
solution

—

Information disseminated
status

R

“Evaluation and design of evacuation plans

T

HR core idea

{ESPMAHR is an add on to existing
4 solutions.

An add on that enhances existing
g solutions and provides better
factual knowledge for decision
making and better information
dissemination solutions

Cie a
dissemination pu——— information
solution solution




Kirkeweian

Input:

- Detailed weather
status + forecasts

- Facts about source
and release chemicals

Output:

- Dispersion model
results

- Population exposure
results

Integrated use:

- Informing people in
different areas

- Evacuation support

Integrated front-end

After: 8 hours

Vianagement Suppert System

ESPMAHR

NILU
“y
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EIF-Air
Environmental Impact Factor for assessment
of emissions to air

¢ Tool to find the environmentally best options for
emission reductions
« Current policy
— Total reduction per company/sector/...
— Cost-effectiveness
« EIF-Air:
— optimizing emission reductions at single installations

— prioritizing between measures at different installations in
different geographical areas

— prioritizing between measures to reduce emissions to air and
discharges to sea

"
TN ™

Total deposition

Ozone concentrations
AOT40 ppb-h

Sulphur deposition
2yr1

- el
!:: o
T w0

|

Source: Hole and Terseth, 2002; Solberg, 2002

e s

Critical loads

Critcal loads for vegetation

mgNm2yrt (meg m?yrl)
500 (35.7)

1000 (71.4)

W 500 (107.1)

B 5000 (1428)

™ L 3
RN ™

Exceedance of critical loads

Surface waters Vegetation Soils

Source: Larssen and Hagasen, 2003

™ "
s e

Integration of the different impacts under the current deposition:
Exceedances of the critical loads and levels

Tot.dep;., Tot.dep, Tot.conc,, Tot.deps.

GridCellValue, = . — -
waer  CTIL10A0 ogeipion  Crit.Limit,o,,  Critload

Crit.load

soil

SCENARIOA

™ "
s e

Integration of the different impacts from the emission to be evaluated:
Exceedances of the critical loads and levels

Additnl.dep, , Additnl dep, Additnl.conc,, , Additnl dep,
Crit.load Crit.load Crit.Limit,o;,,  Critload

GridCellValue, =

‘water

vegetation soil




3 SUSTAIN.NO
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Builds on Norwegian _

An international support system for
Education for Sustainable
Development

www.sustain.no

@ WIWMLsustain.no

"B Good mixture of them_
\ 4
o o . . . . o
c  +Biological diversity c OPTIGNS FOR THIS ACTIVITY:
c o ~1: . . c
‘® | <»Climate and air quality T [= Resd the quidsiines _ _
I ; @ \115 Tt carey o the sk 24 o ot an Scucason. 1 o €
5 | +Consumption and resources > : i yasep :
0 o .. . @ i Enter data
§ “»Democracy and participation g \];5 This = where partcipants log in to snter data.
; .:’Energy and renewable resources ; \; \S.;iha?t;’rvr;essl.:-\ltlt:for this activity
»Water issues ) Backaround meterial
\.’: Articles, links and background material relevant for this activity.

@ Reporting tool on cacHSSMl] [ Reporting tool on ezcHiSSNENN
T
| Choose step:
=} o Praface X fee=
E g Introduction X
E 3 Investigations E]
> D Results |
> > Results fi y #
2 ” S
g § Results from other [
les
; ; Fnevc:;t?gaticns
= Discussion of results [
Conclusions A
e R 1 References ar
(=
;._....._.a. Deliver report
_ . Fe— _ . Fe—




. Mapping tool for data- M. What is the internatio-
w w

o o

< <

% % i b Max values in Europe

- = . Min values in Europe

g g h Average values in Europe

7] (7] ur school energy use

s =

s - = s

= =1 |6 e

| A o
= — — =
Contact information: G SUSTAIN.NO

Astrid Sandas, Directorate for Primary and Secondary Education

Astrid. Sandas@utdanningsdirektoratet.no
@ +4723301318

Geir Endregard, NILU

gen@nilu.no
@: +47 63808110

Brage Frgland, School laboratory Univ. in Bergen

brage@uib.no
Wivesustain.no

B: +47 5558 24 15




NILU in media, information and
public awareness

D wwyw.nilu.no
INILU

www.nilu.no

i‘ I Norwegian Institute for Air Research

Good communications is essential in order to
succeed with our:

Objectives
Our vision
Our national responsibility

www.nilu.no

Good communications ensure NILU’s economy
through:

New assignments from Norwegian, European
and global companies.

Securing existing and even increasing funding
from Norwegian/European/Global authorities

Norwegian Institute for Air Research

NiLU
o
2
=2
<
2
H
=
E Good communications ensure NILU's future
2 through:
@
2 '
5 Attracting new employees
e Motivating existing employees
z
I3
£
g
>
8
g
(=]
z

11

H
=
c

www.nilu.no

What is good communications?

Ensuring that "everyone” knows about the work
NILU is doing, the quality of our work, and that
they know what we can do for them.

k I Norwegian Institute for Air Research

INILU

www.nilu.no

Norwegian Institute for Air Research

—aaln
NILU

Communication channels:

Scientific publications (NILU scientists)
Assignment reports (NILU scientists)

Lobbying (towards authorities/politicians)

NILU newspaper (external and internal)
Internett

Internal internett (for employees)
Brochures

Annual report

Media




www.nilu.no

b I Norwegian Institute for Air Research

NILU

The best way to present NILU to the outside
world is through:

Media
(Nobody presents stories better)

3

INILU

For more information

www.nilu.no}

www.nilu.no
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