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PROCEEDINGS  

The network meeting 2003 on the Mate Declaration on 'Control and Prevention ofAir 
Pollution and its Likely Transboundary Effects for South Asia' was held in Dhaka on 6-7 

October 2003. The meeting follows a continuation ofthe process, which began in 
Bangkok in March 1998 where a policy dialogue concerning regional air pollution in 

South Asia was initiated. The first network meeting after the adoption ofMate 
Declaration was held in Kathmandu during 22-23 February, 1999 and the network 

meeting 2001 was held in Colombo on 29 June. The network meeting for the year 2002 
was held in Kathmandu during 18-19 July. Each participating country in South Asia 

nominated the National Implementing Agency (NIA) and National Focal Points (NFP) to 
follow-up activities and implementation ofthe Mate Declaration. Phase I activities on 

baseline studies and national action plans to monitor air pollution and its transboundary 
effects were successfully completed with active participation ofcountries. Phase II 

activities were initiated in March 2002 aimed at building capacity in each participating 
country for generating dry and wet deposition data in order to carry out the assessment of 
transboundary air pollution. The network meeting 2003 was organised in order to review 

the progress made since the last network meeting, and to chart out the future plan of 
action. 

The meeting was attended by the Ministries of Environment and National Implementing 
Agencies (NIA) of the participating countries, members of Monitoring Committee (MoC), 
SACEP, SEL UNEP, some experts and an independent facilitator. A list of the participants is 
enclosed in Attachment 1. 

The meeting was organized by llNEPfRRC.AP, in collaboration with DoE, Bangladesh, 
SACEP and SEI. The meeting was funded by Sida as a part of the Programme on Regional 
Air Pollution in Developing Countries (RAPIDC). 

1. Opening session 

The network meeting 2003 for Male Declaration was inaugurated on 06 October 2003. The 
inaugural session was addressed by H.E. Shajahan Siraj, Hon. Minister of Environment and 
Forest (MoEF), Sabihuddin Ahmed, Secretary of MoEF, Omar Faruque Khan, Director 
General, DoE, Mahboob Elahi, Director General, SACEP, lohan Kuylenstiema, Director, 
SEI-Yand Surendra Shrestha, Regional Director, UNEP ROAP / RRC.AP. 

Dr. Omar welcomed the participants and outlined the accomplishments of phase I 
implementation ofMaIe Declaration in Bangladesh. He informed that the monitoring station 
under the Male declaration will be soon established in Bangladesh for monitoring the 
transboundary air pollution as part of the phase IT activities. 

Mr. Shrestha called for a proactive approach and briefly elaborated the achievements of the 
Male Declaration. He informed that the current phase (phase II) is focusing on capacity 
building for monitoring transboundary air pollution and in the future there is a need to 
provide our policy makers with mitigation options. He also provided an update on the 
similar initiatives in East Asia (EANET) and ASEAN countries (ASEAN Protocol on 
Transboundary Haze). Lastly, he thanked all the participating countries and agencies for 
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their commitments and active cooperation with regard to the implementation of Male 
Declaration and Sida for its financial support. 

Mr. Elahi in his opening remark emphasized the significance of transboundary air pollution 
and said that the Male Declaration provides a framework to allow countries to work 
together on transboundary air pollution. 

Dr. Johan Kuylenstierna in his speech informed that SEI is providing technical support to 
the implementation of Male Declaration and expressed satisfaction on the progress thus far. 
He explained that some of the scientific activities of the RAPIDC programme can be helpful 
to the Male Declaration. 

In an opening speech, H.E. Mr. Shajahan Siraj expressed that air pollution as an emerging 
environmental issue is becoming a matter of great concern for Asia. He informed that the 
Government of Bangladesh has taken various steps to control air pollution and these actions 
have resulted in significant improvement in the air quality of Dhaka. He mentioned that 
Bangladesh has been undertaking phase-wise activities toward implementation of the Male 
Declaration. 

Mr. Sabihuddin Ahmed touched on the national level implementation of the Male 
declaration in Bangladesh. He also mentioned that holding the Male declaration meeting in 
Dhaka will pave the way to undertaking further initiative in controlling air pollution at 
national level as well as undertaking studies to assess and combat transboundary impacts of 
air pollution at regional level. He thanked UNEP, SACEP and SEI for the initiative. 

2. Review on progress made 

Mr. R. Rajamani, former Secretary of Ministry of Environment and Forests, Government of 
India was invited to facilitate the proceedings. In his introductory remarks, Mr. Rajamani 
briefly elaborated the objectives of the meeting and requested participating countries to put 
forward issues ofconcerns that could be the discussed in detail at the meeting. 

Mr. M. Iyngararasan of UNEP-RRC.AP presented the progress made since the last network 
meeting held in June 2002. The various activities carried out in the period included: 
Development of training manuals; formal contracts with equipment venders; development 
of in-country training programmes; holding the in-country training programs and 
installation of equipments in 5 countries; organizing of a technical training program at 
regional level for wet deposition monitoring; a national level stakeholders meeting in India; 
and information exchange through a newsletter and news groups at 
www.rrcap.uneo.org/md/webboard for information exchange. He also outlined the proposed 
activities to be developed for phase III, which include: monitoring and science/capacity 
building; (ii) impact studies; (iii) policy setting (se Attachment ll). 

3. Country presentations 

Bangladesh: Mr. Hashmi presented the progress in Bangladesh (Attachment N). Summary 
of the presentation and major discussions include: 
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• 	 Selection of monitoring station and land procurement are completed. The 
construction of monitoring site will start in one month time at Shamnagar in the 
Sathkhira district. 

• 	 Equipment has been received and the in-country training program will be held 
during 19 -23 October 2003. 

• 	 Linkages with relevant programs/institutions in Bangladesh have also been made. 
• 	 A ten member national advisory committee has been established. 
• 	 Sample analysis will be carried out at the laboratory at Kulna and the national 

database will be located at the DoE. 
• 	 DoE are finalizing an air quality index for Dhaka 
• 	 A National stakeholders meeting will be held during phase II 

Bhutan: Mr. Nedup presented the current status of monitoring station ill Bhutan 
(Attachment V). Summary ofthe presentation and major discussions include: 

• 	 The monitoring site is operational since mid-June. 
• 	 NEC is working to include the data to the national environment information system. 
• 	 Sample analysis will be conducted at RNR laboratory and the national level database 

will be located at NEC. 
• 	 Identified electricity, security and communications as the major obstacles in 

operating the site. It is expected a permanent power supply line will be established to 
minimize the power failure. 

• 	 Further training was requested for the improvement of data quality. 

Iran: Dr. Saeed Motesadi presented the progress in setting up the monitoring station in Iran 
(Attachment VI). Summary of the presentation and major discussions include: 

• 	 9 potential sites have been identified for the establishment of monitoring stations 
under the Male Declaration. 

• 	 DoE have purchased the land for the establishment of 1st monitoring site at Chamsari 
and the constructions have also been initiated. The site will be operational by 
November 2003 and the first set ofdata will be available by mid-December. 

• 	 National database will be located at DoE in Tehran. 
• 	 Delays due to the war situation in the neighbouring countries are identified as a 

major constraint. 
• 	 More financial support, regional data bank through the internet and meteorological 

studies were suggested for the consideration. 
• 	 Iran expressed its interest to host the next network meeting in Tehran. 

Nepal: Md. Bidya Banmaly Pradhan presented the progress in the implementation in Nepal 
(Attachment VII). Summary of the presentation and major discussions include: 

• 	 The site established at Rampur is operational and the technical staffs conducting the 
monitoring are confident with sampling and analysis. 

• 	 Monitoring results for the first 4 months together with the site's details were 
presented. 

• 	 The participants observed that the PM10 concentration was relatively high for a 
rural station like Rampur. 

• 	 Requested for an automatic met station and the site for the met station has also been 
allocated close to the air quality monitoring station. 

• 	 Wet deposition monitoring equipment to be installed at Rampur by end of2003. 
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Sri Lanka: Mr. C. K. Amarathunga presented the progress in implementing the Male 
Declaration in Sri Lanka (Attachment VITI). Summary of the presentation and major 
discussions include: . 

• 	 Site selection completed and the passive samplers are already installed at the site. 
• 	 The site will be fully operational by the end of October 2003. 
• 	 A 7 member advisory committee has already been established which is to meet once 

every three months. 
• 	 The national level database will be located in the CEA. 
• 	 A limnology study will be set up in near future, depending on funding. 

India: Dr. Sengupta presented the current status of air quality monitoring and the progress 
in implementing the Male Declaration in India (Attachment IX). Summary of the 
presentation and major discussions include: 

• 	 Proposed to establish 9 sites for monitoring transboundary air pollution. 
• 	 The first site has already been established at Port Caning and it will be further 

strengthened with the equipments from Male Declaration. 
• 	 Presented preliminary results from the site at Port Caning. The results are currently 

being reviewed by the national advisory committee and will be submitted to llNEP 
as soon as it is cleared by the national advisory committee. 

• 	 A nine member advisory committee has already been established and will meet 
every 6 months. 

• 	 A terms of reference for the advisory committee has also been developed. 
• 	 Recommended inventory of sources; validated air quality models; scientific studies 

for site selection; study of emissions from neighboring (non participating) countries; 
and road map for improvement of fuel quality. 

4. Further improvement of monitoring network 

A discussion on further improvement of monitoring network was held with the aim of 
strengthening the monitoring network under the Male Declaration. Major discussion 
includes: 

• 	 Quality of the data needs to be improved through the implementation of QAlQC 
programs. 

• 	 Characteristics of particulate matter could be useful for source characterization. 
• 	 The type of analysis (parameters) is important and the ideal is to have fewer high 

quality sites rather than a larger number of poor sites. The optimum number of 
monitoring sites required depends on what the data will be used for. Monitoring and 
modeling need to be closely linked. The monitoring at the first sites established 
needs to be of the highest quality possible before the establishment of further sites. 
Some countries requested for more sites to get an idea oftransboundary air pollution 
and in the future this should be considered using advice from modeling approaches. 

• 	 Study of local situation is important for the site selection. Although it is difficult to 
select regional representative site, optimal site should be selected. Site selection 
criteria have recently been relaxed by MoC. 

• 	 Facilities for monitoring meteorological parameters need to be included; if there are 
no met stations nearby. 
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• 	 It was informed that the technical details including manuals are already available 
under the Male Declaration for monitoring the impacts like soil, aquatic 
environment and vegetation monitoring. NIAs are encouraged to initiate the impact 
monitoring, after getting data on work already done by networked agencies in fields 
like agriculture, health etc. . 

5. Further improvement of technical manual 

The technical manual has been updated with the comments made in the network meeting 
2002 and the experiences in conducting the monitoring thus far. Mr. Sagar Dhara of the 
MoC presented the technical manuals. Major discussions on technical manual included: 

• 	 Guidelines for HVS roof design need to be included in the manual. 
• 	 If flow rate of HVS becomes low during sampling period and is not adjusted then 

sample should be disregarded. 
• 	 Installations of wire mesh cover was recommended to protect the samplers from 

wild animals. For HVS and passive sampler the cage will not affect the sampling. 
• 	 In order to minimize the moisture differences, filter papers should be kept in the 

same condition (desiccator at room temperature) and timing before and after the 
sampling. 

• 	 In order to avoid overflow of wet only collector a bigger collection bottle (10 1) was 
suggested. MISU now have a recommended design for modification to increase 
capacity to 10 litres or more. 

• 	 The technical manual should provide alternative methods for sample analysis. 
• 	 Preservation of filter papers for further analysis could be included in the manual. 
• 	 To improve sensitivity of active S02 and N02 sampling can have two impingers in 

parallel. 

The manual will be updated based on the comments and suggestions from the meeting. 

6. Parallel activities on emission inventory and integrated modeling 

Mr. Mylvakanam Iyngararasan and Mr. Rohana of UNEP RRC.AP and Dr. 10han 
Kuylenstierna and Mr. Harry Vallack of Stockholm Environment Institute (SEI) presented 
(Attachment X) the parallel activities on emission inventory and integrated assessment 
modelling (lAM) that has been initiated under Male Declaration for assessment of 
transboundary air pollution. In addition to the emission inventory, a preliminary version of 
lAM was also demonstrated. Major discussions include: 

• 	 The main objective is to have an lAM tailored to regional needs and all decisions on 
structure etc to include consultations with NIAs (e.g. similar to the process ofderiving 
emission regions) 

• 	 Local emission factors should be used wherever possible. 
• 	 Emission factors for small industries should also be considered in the inventory. 
• 	 PM2.5 could be included in the inventory in the future. 
• 	 The lAM, which is a graphical tool to link emissions with mitigation options, 

includes an atmospheric transfer model (MATCH) which takes the best 
internationally available emissions inventory and calculates deposition values that 
can then be compared to some indicator of impacts. The MATCH atmospheric 
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transfer model was developed for European conditions but has now been adapted for 
Asian conditions and includes all major topography (on 40 by 40km grid so not so 
accurate for complex terrain). SMHI has reasonable confidence in the model 
performance but this needs to be backed up by validation with Male monitoring 
results and the results can only be considered to be preliminary until countries have 
produced their own emission inventories and have satisfied themselves with the 
performance of the MATCH model in South Asian conditions. 

• 	 A main menu with well-defined input and output facilities should be developed for 
running the model. 

7. 	 Other issues 

Means of data sharing was discussed during this session. Major discussions include: 
• 	 NIAs will maintain the data at their national database. 
• 	 NIAs will send the data to UNEP on a monthly basis and UNEP will verify the data 

with the expert team before inputting into the regional database. The National Advisory 
Committee will give their advice on the data in parallel. 

• 	 Regional database will be made available for the network through the Intranet. 
• 	 E-mails and web based discussion forums will be utilised as much as possible for the 

information exchange among the network members. 
• 	 The network will always be consulted regarding analysis and publication of monitoring 

data. 

8. Closing session 

Mr. Rajamani, facilitator, summed up. In his summary, he expressed that the presentations 
and discussions were in high standard and it shows the development of the network with the 
establishment of the monitoring network. He expressed the hope that study of impacts and 
mitigation options will be worked out by NIA's. The involvement of all stakeholders was 
important. Requested the NIAs to try and get national support for more efforts, do not wait 
for external support. The meeting ended with the representatives from SACEP, SEI and 
UNEP thanking the facilitator, participants and organizers. 
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Attachment 1: Male Declaration on Control and Prevention ofAirPollution andits Likely  
Transboundary Effects for South Asia  

Annual Network Meeting 2003 

6-7 October 2003 
Participant List 

Bangladesh 

1. Mr. Md. Mizanur Rahman 
Assistant Chief 
Ministry of Environment and Forest 
Room# 1330 Building 3 Building#06 
Bangladesh Secretariat, Dhaka 
Bangladesh 
Fax: 88028619210 
Tel: 88029570661 
Email: mazanforest@yahoo.com 

3. Mr. Md Saifullah Talukder 
Research Officer 
Department of Environment 
Paribesh Bhaban, Room No. 101 
E-16, Agargaon, Sher-E-Bangla Nagar 
Dhaka-1207, Bangladesh 
Tel:8802-9118682/ 
Fax: 9113328 (felefax) 
Email: saifullah<7i2doe-bd.orf! 

Bhutan 

4. Nedup Tshering 5. Mr.Jigme 
Program Coordinator National Environment Commission 
National Environment Commission (NEC) P.O. Box 466, Thimphu, Bhutan 
Royal Government of Bhutan Fax: 975-2-323385 
P.O. Box 466, Thimpu, Bhutan Tel: 975-2-323384/ 325856 
Tel (0): 975-2-323384/ 325856 Email: jigme@nec.gov.bt 
Fax (0): 975-2-323385 
Email: nedup@.nec.f!ov.bt 

India 

6. Dr. B. Sengupta 
Member Secretary, CPCB, 
Ministry of Environment & Forests, 
Parivesh Bhawan, East Arjun Nagar" 
Delhi 110032, India 
Fax: 91-11-22307078 
Tel: 91-11- 22303655, 00-91-9810043771 
Email:bsf!1951@.yahoo.com 

2. Quazi Sarwar Imtiaz Hashmi 
Deputy Director (Dev. & Planning) 
Department of Environment 
Paribesh Bhaban, Room No. 101 
E-16, Agargaon, Sher-E-Bangla 
Nagar 
Dhaka-1207, Bangladesh. 
Fax: 880-2-9118682/9113328 
(felefax) 
Email: hashmi<7i2doe-bd.ot:f! 

7. Prof Dilip Biswas,  
Ex-Chairman, CPCB  
40/14, CR Park, Kalkaji,  
New Delhi - 110019  
Tel.: 91-11-26463991/26287063,  
9810043774 (mobile)  
E-mail: biswasmala@hot11k.lil.com.  
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8. Dr. A.L. Aggarwal,  
President,  
Indian Association for Air Pollution Control,  
Delhi Chapter  
241A, Pocket-I, Mayur Villar,  
Phase-I, Delhi-91  
Tel: 91-11-31074668, 011-31074668 (mobile)  
Fax: 91-11-6811833  
Email: al agganval@hotmail.com &  

I dralal@vsnl.net 
Iran 

9. Dr. Saeed Motesaddi Zarandi 
Director General for Air Pollution Research 
Bureau-DOE 
Environmental Research Center 
Hemmat Highway 
Pardisan Park Tehran, Islamic Republic of Iran 
Tel (0): 98-21-8267996 
Fax (0): 98-21-8269920 
Email: motcsaddi@yahoo.com & 

motesadi@irandoe.ot!:!: 
Nepal 

11. Mr. Narendra Prasad Pokhrel,  
Senior Divisional Chemist, MOPE.  
Tel: 977-1-4245367(0); 977-1-4273395 (R)  
Fax: 977-1-4242138(0); 977-1-4260110 (R) 
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Email: pokhreIn@hotmail.com 

Sri Lanka 

13. Mr. Anura Jayathilake 
Deputy Director 
Ministry of Environment & Natural Resources 
'Sampathpaya', No 82, Rajamalwatta Road, 
Battaramulla, Sri Lanka 
Tel: 94-1-2887453, 94-74-412285 
Fax: 94-74-412285 
Email: coordinator@wow.lk or lasith@slt.ll{ 

I 	 15. Prof. O.A.Ileperuma 
Department of Chemistry 
University of Peradeniya 
Peradeniya, Sri Lanka. 
Tel: 94 8 2388693, 2389152 (official) 

94 8 2388848 (home)  
Fax: 94 8 2388018 or 2389026  
E-mail: olivcri@odn.ac.lk  

10. Mr. Sadredin Ali pour 
Project Expert 
Air Pollution Research Office 
Environmental Research Center 
Hemmat Highway 
Pardisan Park 
Tehran, Islamic Republic of Iran 
Tel (0): 98-21-8267996 
Fax (0): 98-21-8269920 
Email: 
sadreddin1975@~ahoo.com 

12. Ms. Bidya Banmali Pradhan 
Environment Officer, MENRIS 
International Centre for Integrated 
Mountain Development (ICIMOD) 
P.O. Box 3226, Kathmandu, Nepal 
Tel (0): 977-1-525313 ext. 566; (R): 
977 -1-253044 
Fax: 977-1-524509/536747 
Email: bbamnali@icimod.orQ:.nD 

14. Mr. C. K. Amaratunga 
Deputy Director (Environmental 
Pollution Control) 
Central Environmental Authority 
104, Robert Gunawardana Mawatha 
Battaramulla, Sri Lanka 
Tel: 94-1-2873452/3 
Fax: 94-1-2872605 
Email: ck@cea.lk 
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Regional Facilitator 

16. Raghunathan Rajamani 
Ex-Secretary, Ministry of Environment & 
Forestry 
Government of India 
8-2-585/A/l, Road No.9, Banjara Hills 
Hyderabad-500034, India 
Fax: 91-40-2335 5480 
Tell: 91-40-2335 8320 
EMail: rraia9(Q!,vsnLnet 

Monitoring Committee (MoC) 

17. Sagar Dhara 
E-303 Highrise Apts, 
Lower Tank Bund Rd 
Hyderabad 500 080, India 
Tel: 4027536593, (40) 55137296 
Fax: 40 2780 8808 
Email: sagdhara@hdl.vsnl.net.in 

SACEP 

18. Mehboob Elahi 
Director General, South Asia Cooperative 
Environment Programme (SACEP) 
#10 Anderson Road, Colombo 5, Sri Lanka 
Fax: 94-1-2589369 
Tell: 94-1-2589787 
Te12: 94-1-2589376 
Email: melahi@eureka.lk 

19. Pradyumna Kumar Kotta 
Project Coordinator, South Asia 
Cooperative Environment 
Programme (SACEP) 
#10 Anderson Road, Colombo 5 
Sri Lanka 
Fax: 94-1-2589369 
Tell: 94-1-2589787 
Te12: 94-1-2596443 
E-Mail: pksacep@eureka.lk 

SEI 

20. Dr. Johan Kuylenstierna 
Director, 
Stockholm Environment Institute York (SEI
Y) 
University of York 
York YOlO 5DD, UK 
Tel: +44 1904432897 (general), 432892 
(direct) 

+44 1904432898 
Email: ickl{a}vork.ac. uk 

21. Harry Vallack 
Research Associate 
Stockholm Environment Institute 
York (SEI-Y) 
University of York 
York YOlO 5DD, UK 
Tel: +44 1904432897 (general), 
432894 (direct) 
Fax: +44 1904 432898 
Email: lnvvl{a}vork.ac. uk 

22. Dr Kevin Hicks 
Research Associate 
Stockholm Environment Institute - York 
University of York 
York ,YOlO 5DD ,UK 
Tel +44 (0) 1904432 896 
Fax +44 (0) 1904432898 
Email: khicks@york.ac.uk 
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23. Dr Magnuz Engardt 
Swedish Meteorological and Hydrological 
Institute (SMHI) 
S-601 76 
Norrkoping ,Sweden 
Tel +46 11 495 85 82 
Fax +46 11 495 80 01 
Email: Magnuz.Engardt@smhi.se 

UNEPRRC.AP 
25. Mylvakanam Iyngararasan 

24. Surendra Shrestha Senior Programme Officer 
Director UNEP RRC.AP, Asian Institute of 
UNEPRRC.AP Technology 
Asian Institute ofTechnology P.O. Box 4, Klong Luang, 
P.O. Box 4, Klong Luang, Pathumthani 12120 Pathumthani 12120, 
Thailand Thailand 
Fax: 662 516 2125 Fax: 6625162125, Tel: 662 524 
Tel: 662 516 2124 6239 
EMail: Surendra@rrcap.unep.org EMail: iyngara@rrcap.unep.org 

26. Naw Wah Wah Htoo 
Programme Officer 
UNEP RRC.AP, Asian Institute of 
Technology 
P.O. Box 4, Klong Luang, Pathumthani 12120, 
Thailand 
Fax: 662 5162125 
Tel: 662 524 6234 
EMail: wahwah@rrcap.unep.org 

27. Rohana Deshapriya Rezel 
Research Assistant 
UNEP RRC.AP, Asian Institute of 
Technology 
P.O. Box 4, I<long Luang, 
Pathumthani 12120, Thailand 
Fax: 6625162125 
Tel: 662 5246492 
EMail: 

rohana.rezel@rrcap.unep.org 
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Presentation on Progress science network meeting 2002 
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Last Network meeting was held in July 2002 at Kathmandu 
reiterated the need for Capacity build ing th rough training 
and equipments 

Completed technical details for the equipments 

Male Declaration on CODtcOJ and 

Prevention of Air Pollution and 118 Likely 


TransbollDdary Effects fot South Asia

Technical Manual 


Training materials 


Equipments (site and lab) 


Consumables (site and lab) 


Venders:(formal contract) 


Envirotech, India 

IVL, Sweden 

MISU, Sweden 



Monitoring air concentration using HVS 
• Sampling 
• Analysis 

Monitoring air concentration using Passive sampler 

• Sampling 
• Sample handling 

Monitoring wet deposition 

Sampling by wet only collector 


• Analysis of rainwater for pH and EC 

QNQC and Data management 

OBJECTIVES: to familiarize tIle partiCipants with the 
handling of air monitoring instruments and 
laboratory equipment. 



Mon itoring station 
established in Chitwa n, 
l\J epal in March 2003. 
Trained over 15 technical 

xTo be established by Dec 2003 
(8 sites) 

• Locations identified for further 
(30 sites) 

Tra ined 8 technical 
personals during May 28
Jun 1 in Bhutan 

.. 




Trained technical personals 
dUling J JI1 23 - 28 in 

" Trained techniea i pe I 

during ,Ju l 28 - ,A,ug 1 in 
'Hanirnaadho 



~ 

Trained technical person 
during Sep 13 - 17 in 

'Tehrall 



objectives to provide useful inputs for decision
making at llocal, national and regional levels. 

Repoliing frequen cy: monthly basis 

PM ,o 
SO, NO, 
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Wet deposition monitoring 

- Weekly composite samples using wet only collector. 

-Weekly composite samples using bulk coilector. (Collector 
must be cleaned thoroughly at the beginning of each 
week to ensure that there is no dry deposition in the 
collector from the previous week) 

Gaseous samples: 24 hr samples [ 9 am - 9 am]; 
Sampling to be done for 10 days/month between 5th 

25 th of each month. 

Dust samples: 24 hr samples [9 am - 9 am next 
day].SampHng to be done 10 days/month between 5th 

- 25 th of each month. 

(Valid sample: when machine up time is >60% of 
sampling time) 

Diffusive (passive) samplers: Monthly 



wind direction/speed, temperature, humidity, 
precipitation amount and solar radiation 

(in accordance with the measurement frequency 
of the meteorological monitoring system of 
each country) 

Site details such as land use, potential contamination 
sources, geographical description, climate need 
to be documented using the reporting form 51 , 
52, and 53. 

'If the information submitted changes, the up-to-date 
information should be reported as soon as 
possible 



·4-9 Aug 2003, epeB 
Delhi 

• To familiarize the 
participants on 
analyzing rainwater 
for anions and ".!:>llnn,<r.5 



- - ----

National Stakeholder meeting was held in Delh i 
on 24 September 2002. 

Dissemination 

Recommendations : 

• clear scientific findings; 

• Locate the source of ~i~IIIII~IIIEIconcern and manner in 
which it can be addressed; 

• Capability building should 
receive priority; 

• Information sharing; 

• Review action plans; 

• Need financial support and 
countries to step up their 
investments, especially in 

Publication of Newsletters 

A discussion group for the Male' Declaration network is developed 

http ://www.rreap.unep.org/malewebboard 







Attachment III 

Preparation of national implementation plan by Bangladesh 
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Presentation on the National Monitoring Plan 
of Bangladesh 

By 


Quazi Sarwar Imtiaz Hasluni 


Deputy Director (Dev & Planning) 


Department of Environment 


Ministly of Environment and Forest 


B;lckground Infnr111:1tioll 

Phase J: Preparation of National Action Plan for 
Bangladesh on Control and Prevention of Air 
Pollution and its Likely Transboundary Effects 

g Na.tjonal l\njr)11 Plan 

iii National Datflbasc 


tl ProposcJ ]\lonilOring Sraljol1s 




I3ackground 111 formauon 

Phase II: Implclnentation of Male on Control and 
Prevention of Air Pollution and its Likely 
Transboundary Effects 

• Expanding Network 

• Capacify Building 

• Training 

• Supply and Installa60n of £(luiptncms 

• Est,'lblishmct1t of i\Ionitoring Stations 

• Studying the Transboundary Effects of Air Pollution 

Project .\ctiyity Status 

• Expanding Network 
• ~<:t11r \l;trif)f1 ~11 , \ dvj~ory CommilllT - ( :ol1lpil-rcd 

• .10111\ ~l'rr"I:l1Y, ~ I()I :1' 
• 1( l'prl',<:J1I:lIil" from H,\I!) 
• l{cprC:<"I1t:ltl'" fr"m 1>01; 
• I(q)r"'''I1I, II'''I' from 11,\1':(, 
• \{lrn'""lI:II;,,' fflnn ])cl"II'II111'111.11 :"'I"I1CC', 1-,.1' 

• l{q>r'>l't1l:tltlT fr"m Ikl':I<I,..,,'1I1 01' ( :hm;,lfI', ()\ I 

• Rc'pr",ulI:tI;' L' frnm 1) ,'p,lrllllllll 01' \/ '.-mil',,\,,;,,'" 1)\ 1 

• HL'J"TSl'I1LlI!\L I.."", I,\ IF!) 
• R",'pl"L.'~L:1\1 ,111\ L' frnnl ',1:&1. winJ.! o j PLlIlll t1lg ( :1 )lTlnlt....S;Of1 

• Rl'j'l"l'S l'JIl atn 1...' fronl ( :1 ,~~ 
• Ihl'fl's""l:uIIl' f""111 1, 110 :1 
• tt"l"'C:ll'llI,lIln' from B, \it{ : 
• l(q'I'l"ctlt.llil l 1',."", :;1\1)1 
• PI'I ~I"("I I ),fCCI' ," 

l ' h i~ :I~h i~ I ~~' Olnl1nilll.t \\ III PI'II\'Hh. ,1\.1\"1:-:1 .r~ ....4..'f\'i(.·L.·s !() I Ill' 1 kJ';1f11nr..1lI of I'~nnnH1lllt'lll :111l..1 (llhl.,:r 
(lfg:lIli/.tlll H1~ ;11\ ' ,1\ l \ 1in Ill' 111 11. Iring '-"l'(ci:'l'. J I \\ ill ;11:,••.Ift .l~ :111 t11ff )1"I1l:11 il)\l C}, ';I ri ng h, 11I:'l... 

http:cl"II'II111'111.11


Projecr .\crh·iry S[atus 

• IvIonitoring and Capacity Building 
• lvlonitoring site is selected and land procurement is 

under process 

• Construclion will follow the schematic diagram 
proposed by j\Ionitoring COllUnlttee 

• Necessary I\{onitoring Eguipmems have already 
been transfer from UNEP and under clearing 
process 

• 	Two i\fembcr National Team has attended in the 
Training on Technical Issues eluling 20-24l\fay 2002 

-. 




Project .'\cti\Oity Status 

• lVlonitoring and Capacity Building 

• Local arrangement to install the monitoring st.-'ltion 
on g0111g 

• 	Recruitment of Technical Staff is in the final stage 

• 	In-country training programme will be organized 
during 19-23 October, 2003 

• 	Tn-count.ry training [epOl1 wilJ be submitted after the 
completion of training workshop 

Project \cti\"iIY S la I us° 

• ]\lonjroring and Reporting 

• J\loniroring and reporting will be carried oul" as per 
UNEP guideline and manual 

• Data will be stored according to the specified format 

II Digital uata will be sent 1:0 RRC.I\P for Lhe 

centralizeu uatabase 


~ Reb>ular Reponing as per scheuule 


http:Tn-count.ry




Attachment IV 

Preparation of national implementation plan by Bhutan 












Attachment V 

Preparation of national implementation plan by India 




IVfALE ' DECLARATION ON CONTROL AND 
PREVENTION OF AIR POLLUTION AND ITS 
LTKELYTRANSBOUNDARY EFFECTS FOR 

SOUTH ASL\ 

COUNTRY PAPER - INDIA 

Dr. B. Sengupta 
Member Secretary 

Central Pollution Control Board 
Ministry of Environment & Forests 

New Delhi 
Email: bsg1951 @yahoo.com 

Website: http://cpcb.delhi.nic.in 

Pa per presented at Male' declaration Network 1ecting to be held at Dbaka during 
6 - 8 October. 2003 

Male: Sub·Regional Response in South Asia 
.. , 

Male Declaration ... ~ 

On 
Control and Prevention of Air Pollution and Its 


L ikely Trausboundary Effects 

for 


South Asia 




MAJOR ENVIRONMENTAL ACTS IN I DIA 

R The Water (Prevention & Control of Pollution) Act, 1974 

• 	 The Water (Prevent ion & Control of Pollution) Cess, Act, 

1974 as amended in 1991 . 

• 	 The Air (Prevention & Control of Pollution) Act, 1981 

• 	 The Environment (Protection) Act, 1986 

• 	 The Public Liability Insurance Act, 1991 

• 	 The National Environmental Tribunal Act, 1995 

• 	 The National Environment Appellate Authority Act, 1997 

CENTRAL POLLUTION CONTROL BOARD 


APEX BODY IN INDIA FOR PREVENTION AND CONTROL OF 
ENVIRONMENTAL (AIR, WATER, NOISE, SOLID WASTE) POLLUTION. 
TECHNICAL AND SCIENTIFIC WING OF MOEF 
SET UP UNDER PARLIAMENT ACT ( WATER ACT 1974, AIR ACT 1981) 
SUPREME COURT/HIGH COURT EXPECTATIONS 
RESPONSIBLE FOR SETTING ALL STANDARD AND POLICIES FOR 
CONTROL OF ENVIRONMENTAL POLLUTION BASED ON SCIENTIFIC 
STUDY. 
ENVIRONMENT PROTECTION ACT, 1986 (SECTON 5, DELEGATED BY 
MOEF) 
NEW RESPONSIBILITIES GIVEN UNDER VARIOUS RU LES / ACTS 

T NOISE POLLUTION CONTROL 
,. BIOMEDICAL RULES 
). HAZARDOUS WASTE MANAGEMENT 
r MUNICIPAL SOLID WASTE MANAGEMENT 
,.. EIA - NOTIFICATION 
.,. FLY ASH MANAGEMENT 
T COAL BENEFICIATION 
,. VEHICULAR POLLUTION CONTROL 



M ~OR AIR POLLU ON 

SSUES IN INDIA 


1. 	 Major Cities (Vehicular Air 
Pollution) 

2. 	 24 - Critically polluted area 
(Industrial Air Pollution) 

3. I oor 

(ura rea) 


AIR POLLUTION PROBLEM IN INDIA 


I. MAJOR CITIES 

(DELHI , KO LKATA, MUM8AI, CHENNAI, AHMEDABAD, BANGA LORE, HYDERABAD, PUNE, 
KANPUR). ··.-VEHIC LES, SMALU MEDIUM SCALE INDUSTRIES 

II. PROBLEM AREA 

TYPE OF POLLUTING INDUSTRIES 

SINGRAULI POWER PLANTS, MINING, ALUMINIUM INDUSTRY. 

KORBA POWER PLANTS, AL UMINIUM INDUSTRY, MINING. 

VAPI I ANI<.A LESHWAR CHEMICAL INDUSTRIES. 

GREATER COCHI N OIL REFINERIES, CHEMICAL, METALLURGI CAL 
INDUSTRIES 

V1SAKHAPATNAM OIL REFINERY, CHEMICAL, STEEL PLANTS. 

HOWRAH FOUNDRY, RE.ROLLING MILLS, VEHICLES. 

DURGAPUR CHEMICAL INDUSTRIES, POWER PLANTS, STEEL 
PLANTS. 



AREAS 


\lANALI 
TA1\UL NADl : 

CHEvIBl;R 

1\ I Al\DJ 
COBINDGARH 

DUAl BAD 

PA I 

NAGAFGARH DRAIN 
BASIN 

ANGllL-TALCHER 

TYPE OF I~DUSTRY 

OIL REFINERIES, CllDHCAL 
INDlJSTRY.FERTlllZER lNDUSTRY 

REFIl\'"ERIES, POWER PLANT, 
FERTILIZER IJ\DUSTRY. 

SECONDARY STEEL INDllSTRY 

l\llNING, COKE OVEN. 

COTTON TEXTfLE, DYElNG. 

POWER PLANTS, VEHlCLES. 

'\Hl\INC, ;.\J~ lMI IlM PLANTS, 
THERMAL POWER PLAYfS. 

AREAS 

BHAI>RAVATI 
I'ARNATAKA 

DlCEOI 

KAL,\ -Al\lB 

N,\GDA-RATU.,\I 

NOR'I H AReOT 

PARWANOO 

PATANCI-IERt
BOLLARA.M 

TARAPUI~ 

TYPE OF INDlSTRY 

IRO:'ll & STEEL, PAPER INDUSTRY 

OIL RFF'INEI~ V 

COTTON TEXTILE. DYE 

PAPEI~. ELECTROPLATING 

\ 'ISCOS£ I{AYON. C lie TIC, DYES DISTILLI::RY 

TANNERIES 

FOOD PROCES~Il\(' t ·i\JT ELECTROI'LATING 

ORG ;'III _CHEMICAL, PAINTS, 
PETROCHEMICAL INDUSTRY 

C IJEMICAL r DlJSl'RY 



lUi'tlfj:.ao, 

PROBLEM AREAS IN INDIA 

RE SO S FOR AIR POLLUTION IN INDI 

POOR QUALITY OF FU EL (COAL, DIESEL, PETROL, FU EL OIL) 

• 	 OLD PROCESS TECHNOLOGY (SPECIALLY IN 5 .5.1. ) 

• 	 WRONG SITING OF INDUSTRIES 

• 	 NO POLLUTION PREVENTIVE STEP TAKEN (EARLY STAGE OF 
INDUSTRIALISATION ) 

• 	 POOR VEHICLE DESIGN (2·STROKE) 

• 	 UNCONTROLLED GROWTH OF VEHICLE POPULATION IN ALL 
MAJOR CITIES I TOWNS. 

• 	 NO POLLUTION PREVENTION AND CONTROL SYSTEM IN 
SMALL! MEDIUM SCALE INDUSTRY (S.M.S) 

~ POOR COMPLIANCE OF STANDARD IN S.M .S 
I];[jUih 



MAJOR ENVIRONMENTAL 

ISSUES IN INDIA 


1. 	 Air Quality Problem in Major Cities (45) and Metro 
Cities (7) with respect to RSPMfPM JO and NOx. 

2. 	 Toxic Pollutants (VOC,Benzene,P AH) level in Seven 
Cities generally exceeding the guidelines. 

3. 	 Industrial Air Pollution Control - Major Issues: 

>- Thermal Power Plants (fly ash management, 
emission of SOzIPM) 

? Iron & Steel Industry (coke oven plants emissions, 
waste utilization, BOD plant performance) 

);> 	 Aluminium Industry (pot room secondary 
emission) 

~ 
litl"TIDi 	 Contd .. 

>- Paper & Pulp Industry (Emission from Chemical 
Recovery Plant, Odour issues) 


);> Oil Refinery (S02 emission, VOC emission~ Fugitive 

emission). 


>- Cu / Zn (S02 emission, Sludge disposal) 


5. 	 Pollution Control from Small Scale Industry 

(3 million). 


• 	 Stone Crusher 

• 	 Lime Kiln 

• 	 Foundries 
III Electroplating 

• 	 Rerolling Mills 
II Brick Kiln 

v 
(J\jnlli Conld .. .. 



6. 	 Coal Quality (Clean Coal Technology, High 
Ash) 

7. 	 Fuel Quality (Benzene, Sulphur) 

8. 	 Pollution control from in-use Vehicles 
impr"ovement of (I/M System) 

9. 	 Fly Ash Management (100 million tonne 
generation) 

INVE TORY OF 

DUSTR AL 

MISS 0 S I 
HE COUNT Y 



EMISSION ESTI TE 

C ement Others T hermal7% 1 % 

Sugar 
10% 

Power 
P la nts 

Share of Suspe nded Particulate M atter Loa d 
(tonnes/d ay) by D ifferent Categories o f 

Industrie s (With Control Device), Tot a l L oad = 
53 65 tonnes/d ay 

Share of Sulphur Dioxide Load ( tonnes/day) 


by Different Categories of Industries 


(Total Load = 3 715 tonnes/day) 


Sulphuric Acid 

Oil Refineries 
 Plants 

3'% 2% Others 

Steel 
5 % 

1 0 
/ 0 

Thermal Power 

Plants 


89% 




VEHICULAR POLLUTION PROBLEMS 

IN INDIA 


+ High vehicle density in Indian urban centers 

,.. Older vehicles predominant in vehicle vintage 

7' Inadequate inspection & maintenance facilities 

,.. Predominance of two stroke two wheelers 

-'}. Adulteration of fuel & fuel products 

+ Improper traffic management system & road 
conditions 

-1' High levels of pollution at traffic intersections 

Absence of effective mass rapid transport system & 
intra-city railway networks 

High population exodus to the urban centers 

INVE TORY 0 
V CU AR 


EMISSIONS N 

T E CO N RY 




ESTIMATED AIR POLLUTION LOAD 

IN M JOR CITIES 


CITY POLLUTION LOAD 
(TONNESIDAY) 

NUMBER OF ON
ROAD VEHICLES 

(LAKHS) 

Delhi 2686 34.25 

Mumbai 885 8.4 

Bangalore 971 12.4 

Kolkata 449 6.6 

Chennai 786 11.5 

Ahmedabad 638 7.8 

Hyderabad -
Secunderabad 

1123 10.99 

CONTRIBUTION OF VARIOUS SECTORS TO AMBIENT 
AIR QUALITY IN MAJOR CITIES 

I 0 Domest; c D In dust r; a1 0 ve hi cul a r I 



FUEL SHARE IN IN I 

GASOLINE 0 DIESE L 0 CNG 0 LPG/E LEC I 

UEL CONSU PT 0 IN METR 

CITIES(1999-2000) 


I 0 MS 0 HSD 0 cf\!Qj 
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GROWTH 0 MOTOR VEHICLES IN 

INDIA 
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NATIONAL AIR QUALITY MONITORING 

~ Started in 1984 - 7 Station ( Manual Station } 

~ By 2000 - Increased to 295 Stations (Operated and 
Mainta ined by SPCBfCPCBI Universiti es, etc. 
and funded by CPCB) 

~ Monitoring in Delhi 

2 Continuous AQMS (set up under GTZ assistance ) 

1 Continuous AQMS (CPCB) 

2 Mobile Vans (with GTZ assi stance) 

6 Manual AQMS 


~ Monitoring by Industry/Universities/ Other Institutes 

200 Stations (approx.) 

Air Quality Monitoring 

Parameters Monitore 

Criteria Pollutants - SPM, S02' RSPMfPM10 , NOx, 
CO, Pb 

Specific Pollutants - Poly aromatic Hydrocarbons 
Benzene / Xylene I Toluene 
Ground level ozone 
(24 hourly, 8 hourly, 1 hourly) 



CALIBRATION 

FOR ACCURACY 


OF DATA 


CALIBRATION 

• Calibration of a system in its original meaning 

is to check up of any any scale, reading or value, 
digital or analog by comparison with an 
absolute standard. 

• 	The calibration of any measuring system is very 
important to get meaningful results. 

• 	The response of most of the analyser bas a 
tendency to change somewhat with time (drift), 
the calibration must be updated (or the analyser 
response must be adjusted) periodically to 
maintain a high degree of accuracy. 



CALIBRATrON STANDARD 

• PRIMARY STANDARD 
Primary standard is certified to traceable to the 
NBS or SRM. 
Ex.: Static Injection System, Soap bubble 

meters, volumetric burettes etc. 

• TRANSFER STANDARD 
A transfer standard is a device that is certified 
against a primary standard. These standards 
usually travel to the monitoring stations. 

ZERO AND SPAN GAS 

• ZERO GAS 
Zero gas is defined that the gas which does not 
contain any type of impurities or external material. 
The concentration of zero gas must be zero in 
respect of pollutant being calibrated. 

• SPAN GAS. 
The span gas must be capable of providing an 
accurate, stable and reliable concentration of 
measured gas for at least five concentration 
equally spaced between zero and full scale. 



FREQUENCY OF CALIBRATION 

An analyser should be calibrated (or re 
calibrated): 

a) Upon initial installation; 
b) Following physical relocation; 
c) After any repairs or service that might affect its 

calibration; 
d) Following an interruption in operation of more 

than a few days; and 
e) Upon any identification of analyser malfunction. 

CALIBRATION OF 

AUTOMATIC ANALYSER 


1) Static Injection System; 
2) Dynamic Dilution System; and 
3) Permeation System. 

? 



100 LITRE GlASS VESSEL 

STATIC INJECTION SYSTEM 


:zERo GAS SUPPLY 

I ... 
11"-1ECTJON INLET 

PREsSURE REGULATOR 
(_1)_(+i)bar 

o 

• 

----r-

DYANAMIC DILUTION SYSTEM 
(RING TEST FACILITy) 



Zero Gas 

Inlet Span Gas Permeatlon Tubes 
~ ~ 

Capillary 10 ml / min 
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Nati onal ~bient Air Quality Monitoring Network 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) 
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Sensitive areas - sensitive area may include the following: 

1} 	 10 kms all around the periphery of health resorts so notified by State 
Po ll uti on Control Boards in consultation with department of public health 
of the concerned state. 

2) 	 10 kms all around the periphery of biosphere reserves, sanctities and 
national parks, so notified by Ministry of Environment and Forest or 
concerned states . 

3) 	 5 kms all around the periphery of an archeologi cal monument declared to 
be of nat ional importance o r otherwise so notified A.S.1. in conSUltation 
with State Poll ution Control Boards. 

4) 	 Areas where some delicate or sensitive to air pollution crops/important to 
the agriculture/hort iculture of that area are grown so notified by State 
Pollution Control Boards in consultation with department of 
agriculture/horticulture of concerned state. 

5) 	 5 kms around the periphery of centers of tou rism and/or pilgrim due to 
their religious, historical, scenic or other attract ions, so notif ied by 
department of tourism of the concerned state with State Pollution Control 
Boards. 

Growth of Ambient Air Quality 

Monitoring Stations under N.A.M.P. 
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NON-ATTAINMENT AR AS 

Observed An nual Mean Concentration of 

a Criterion Pollutant 

Exceedence 

Factor Annual Standard for the Respective 
Pollutant and Area Class 

The Four Air Quality Categories are: 

• Critical Pollution (C): When EF is more than 1.5; 

• High Pollution (H): When EF is between 1.0 - 1.5; 

• Moderate Pollution (M) : When EF is between 0.5 
1.0; 

• Low Pollution (L): When the EF is less than 0.5. 

AIR QUALITY "'ATEGORY IN SOME CITl~S 

Pollutants - .. SOz 1\0, SPM 

Area Class -.. r R I R I R 

State f City ~ 
An dhra Pradesh 

Hydeloabad L L \] 
" M M 

Visakhapatnam L L L L L M 

Assam 

Gu wahati - L - ~I - H 
. Bihar 

Dhanbad L L L L M C 

.Jharia L - L - H -
Jamshedpur ~1 M 1\1 " M C 

Patn a - L - , - Cl:_; 

. Delhi 

DelJli L L \1 U M C 



Conrd.. 

Pollutan ts -
Area Cla<;s 

State / City ~ 

S02 NOl SPM 

1 p 1 R 1 R 

· Gujarat 

Ahmedabad L L L ,\1 - -

· Goa 

Ponda - L - L - M 

Vasco L - L - L -

· Hi machal Pradesh 

DamtalI - L - L - C 

Par>vanoo L L L L M C 

Paonta Sahib L - L - L -
Shimla - L - L - L 

· Haryana 

Yamuna Nagar L - L - M -

Contd .. 

Pollutants -~ 

.'\rea Class -State / City ~ 

S02 ,\°1 SPM 

1 R 1 R I R 

· Karllataka 

Banglorc L L L [\1 L C 

Mysore L - . 
L - L -

· Kerala 

Cochin M L L 1\1 L -
Kottaynrn L - L - L -
Kozhi kode L L L L L L 

Palakkad L - 1\1 - L -

Thi I·LlV<lntl1apUr<lnl L L I. L L L 

· Mabarash t ra 

Mumbai L L L ,\1 - -

Chandrapur L L \1 ,\1 L H 



Pollution Level Annual M ean Concentration Range (J.lg / m3) 

RSPM Levels 

Industrial (1) Residential (R) 

1.,,\1 (I ) () MI /1 -- Jf! 

iVlocierute (NI) 60-120 30- 6() 

lIigh (I I ) ]l()-ISO 6(1 1)1) 

('ritkll ! (e) > Jfi() > 9;) 

An'a Cla\s -. 
State / City t 

I R 

Andhra Pradesh 

HyclerJh,ld 1\1 H 

VIsJkh8patnam i\l C 

Assam 

GUII'ahali - C 

Del hi 

Delhi C C 

G ujar:Jt 

Ahmedabad C C 

Pollution Level Annual Mean Concentration Range (l1g / m3) 

RSPM Levels 

Industrial (1) Residential (R) 

Low (I.) () (If) 0- }() 

·l oderate (M) 60 -120 30  60 

High (HI 120 -180 MJ - 90 

Cr itical (C) >180 > 9() 

Area Cia!." -110 I R 

State / City t 
. lI imacha l Pradesh 

ParW31100 - II 

Karnataka 

Banglorc ;; 11... 
Mysore !\II -
. Kerala 

Koebi II <-

Kottayam I 1-1 



Pollution L evel Annual Mean Concentration Range (J.tg / m3) 

RSPM Levels 

Industrial (1) Residential (R) 

Low (L) 0 - 110 (J - .W 

M oderate (M) 60  120 30- 60 

High (R ) 12{)-J80 60 - 90 

C ritira l (C) >180 > 90 

Area C'1~lSS ~ I R 

State / City t 
K.ozhikode L [\1 

Thirlivanthapliram C C 

Pal ~kkad L -
. Madhya Pradesh 

Bhopal C C 

llld ore C C 

Jabal pur - H 

Nagda M C 

Pollution Level . Annual Mean Concentration Range (/lg / m3) 

RSPM Levels 

Ind ustrial (I) Re idential (R) 

L fm (L) () - (/11 ()  3fJ 

Moderate (M ) 60 -120 30  6() 

IJjgh (il) 120 - 180 60-90 

Critical (C) >180 > 90 

Area Cla!>s --+ 
State / City t 

I R 

Satna H C 

. Maharashtnl 

Mumbai M II 

N3gp ur M C 

Nashik M C 

Pune - C 

Solapur C c: 



TRENDS IN 

MEGA CITIES 
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Locations 1... 
Monthly Average of RSPM at Various Locations in 

Kolkata During January 2001. 
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BTX r file Duri'ng Winter in elhi 
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B-ENZENE LEVELS IN DELHI 
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Average Benzene, Toluene levels observed 
in Delhi During the year 2000 to 2001 
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CONCLUSION OF AIR QUALITY 

MONITORING (LAST TEN YEARS) 


Critical PoUutants (exceeded the standard) 

r RSPM (PM IO) 

);~ Carbon Monoxide 

jr Benzene (Major Cities) 

,. Ozone (some places) 

IT Polyaromatic Hydrocarbou (Benzo - a- Pyrene) 

,. O:\ides of Nitrogen (Some places) 

Within Limit 
r Sulphur Dioxide 
:r Lead 



STEP TAKEN SO FAR FOR CONTROLLING 
VEHICULAR POLLUTION 

Vehicle Emission Standards 

~ J991 Norms: First time introduced, very relaxed 
norms 

~ 1996 Norms: Norms made slightly tighter 
~ 1998 Norms: Passenger car with cat converter 
~ 2000 Norms: Tndia Stage 2000 (EURO - I) 
~ 2005 Norms: Bharat Stage - n (EURO - II) 
~ 2010 Norms: Bharat Stage - m (EURO - ill) 

turn-Ill (Country) 
Euro- (\ (metros) 

f.uI'H-1I (Country) 
2010

I' urn-III (7 megacities) 


Eurll-i equivalent (Country) 

,. ur. -Jl eqv. For cars (4 


_"d~lln.rl~ 

notified 

Emission norms for 
catalytic vehicles 

notified 

""199~ 
VEHICLE EMISSION NORM SCHeDULE IN INDIA 

http:d~lln.rl


GASOLINE BENZENE REDUCTION PRORAMME IN INDIA 

No Specifications 

Before 1996 

April 1996 

4 metros 

Unleded 

Country 


5% 

~ 

~% in Metro cities 

~ 
April 2000 

1 % in NeT 
& Mumbai

Low leaded Jan 
Entire Country 1999 

unleaded ~eb/.II 
NCR 2000 

Nov. 2000 

GASOLINE LEAD PHASE-OUT PROGRAMME IN INDIA 

DIESEL SULPHUR REDUCTION PROGRAMME IN 
INDIA 

..1.sulPhur 0.50 % 


~ metros & Taj 


April ~~ Sulphur 11.25 % 


1996 ~elhi & Taj 


August 199;~ Sulphur 0.25 % 

~~trOCities 
April1998 ~ 	 Sulphur (1.25% 

Entire Country 

Jan 2000 ~ S I h up ur 0(15". ./01 

Mumbai 

Jan 2001 ~ Sulphur 0.05% 
~ NCR 

June 2001 "'" Sulphur O.(J S"',o1.Chennai & Kolkata 
July 2001 



AL TERNATE FUEL 


• 	CNG - Norms notified more than 80,000 
CNG vehicles in Delhi 

• LPG - Norms notified, LPG kits 
approved 

• Gasoline with 5% ethanol from 2003 in 
sugar producing states & UT to be 
extended to other states and Union 
Territories. 10% to be introduced by 
2007 

• Bio - diesel (5 % 
) by 2005 & Bio - diesel 

(10%) by 2011 

STEP TAKEN TO CONTROL INDUSTRIAL 
AIR POLLUTION IN INDlA 

• 	 Enforcement of Standard in 17 categories of highly 
polluting industries. 

• 	 Use of Beneficiated Coal (340/0 Ash) in Power 
Plants. 

• 	 Pollution Prevention and Control Technology 
adoption in S.S.I. (stone crusher, brick kiln. etc.) 

• 	 Use of approved fuel in major cities. 
• Adoption 	 of clean process technology in major 

industries in India. 
• 	Formulation and Implemen tation of Corporate 

Responsibility in EnvironmentaJ Protection (CREP) 
Programme. 



t.l 

RESTRICTION ON GROSSLY 

POLLUTED VEHICLES 


o 15 YEARS OLD COO1ffiRCIAL 
VEHICLES PHASED OUT IN DELHI 

• CITY 	DIESEL BUSES PHASED OUT IN 
DELHI 

AGENCIES INVOLVED 


• 	Central Pollution Control Board 

o 	 Ministry of Environment & Forests 

Environmental Pollution Control 
Authority 

• 	Ministry ot'Petroleum & Natural Gas 

• 	Ministry of Road Transport & Highways 

o 	 Ministry of Industries 



IMPACT OF STEPS TAKEN 

TO CONTROL AIR 

POLLUTION IN DELHI 
NAl'IONAL CAPITAL OF 

INDIA 


AMBIENT POLLUTANT LEVELS IN TRAFFIC 

INTERSECTION IN DELHI 
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AMBIENT POLLUTANT LEVELS I TRAFFIC 

INTERSECTION IN DELHI 
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CORRELATION OF AMBIENT N02 LEVEL WIT H CALM 

CONDITIONS OF WIND IN DEL HI 

I I
-N02 CALM 

PROGRESS MADE 

TO IMPLEMENT 


MALE' DECLARATION 

IN INDIA 
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ECOLOGICAL SITE 

- Port Canning (Sunder bans) 

- Dumki 
Bongaigaon 

Laksbadweep Islands 

Narka tiaganj 

- Tanot 
- Patbankot 

Thirunelveli 

Andaman Islands 

Changele 

Molem 

Proposed Monitoring Stations 

Afghan'i5tan ~ 
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o 

China 
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Proposed site for ·fi rst station 

Port 
Caning 

Climate of the region 
• Tropical monsoon type climate 
• Average annual rainfall 1750 - 1800 mlTl 

• 	80% rainfall between June and September 
• Maximum and minimum temperature 

during summer 18 - 39°C 

during winter 13 -32°C 


• Humidity between 60 and 88 % 

• Dominant wind 	direction N to NE during 
winter and S to SW in summer 



I 

Sundarbans 
Indust ial Activities 
G No large or medium industry located in Sundarbans 
G Small scale manufacturing of cutlery and agricultural 

implements (Jayanagar and Mathurapur) 
• Candle manufacturing, cock briquettes, 	small printing 

press, leather, wooden furn it ure, plastic, rubber 
electrical and other miscellaneous 

S urce of Ai pollut" n 
• 	Use of Generator sets (Limited power supply) 
o 	 Burning of coal, briquettes, cow dung cake, wood, 

kerosen e, dry leaf in household 
• Water 	 based transport by mechanised boats and 

launches 

Port Canning 
dustrial Activities 

• Agriculture 

• 	Fishing (mechanical boats and launches) 

o 	 Tourist movement in Sundarbans (mechanical 
boats and launches) 

ources of Air Pollution 

• 	Burning of fire wood, coal, briquettes and 
kerosene 

• 	Running of generator sets 

• 	Plying of vehicles 



Air Quality at Port Canning 


Parameters Station I Station II 

RSPM 123 144 

SPM 131 229 

N02 14 24 

502 BDL 5 

Unit: fig / ru3, 24 brs. average values 

Strengthening of the Network 


• In addition to the proposed station at 
Sundarbans additional stations will be 
incorporated in the Male' Network by 
relocating of existing stations under the 
National monitoring programme or 
establishing new stations 



National.~nbi\:mt Air Quality M onitoring Network 

I' MJ1aTg Laaao 1 

() 

FlJTURE PLAN IN INDIA TO STRENGTHENING 
AIR Ql ALITY )\!10NITORING 

1. 	 Increase number of air quality monitoring station from 
295 to 1000 in phased manner. 

2. 	 Inclusion of Toxic and Hazardous air pollutants 
monitoring (Benzene, Poly Aromatic H ydrocarbon . 
Ozone, Metals etc.) in selected station in phased m anner. 

3. 	 Strengthening mon itoring of fiDe particulate matter 
(PM fO &PM 2.S )· 

4. 	 Periodically caJib r atioD of ajr quality monitoring 
allalysers. 

5. 	 Setting of Regional air quality monitoring calibration 
centres (Vadodara, Banglore, Kanpur and Kolkata) 

6. 	 Setting of few stations which will monitor background air 
quality. 

7. 	 Location of air quality monitoring station based on 
proper scientitic study. 

eoudt.. 



8. 	 Analytical Quality Control and Ring Test facilities 
for all air quality monitoring. 

9. 	 Certain specific pollutants to be monitor 
continuously in back ground and maximum 
impacts zones. 

10. 	Proper ventilation coefficient and micro 
meteorological condition to be considered for 
locating new air quality station. 

11. Periodic training to personnel who 	are doing air 
quality monitoring in SPCBs / other agencies. 

12. Encouraging private 	participation in air quality 
monitoring. 

ADVISORY COMMITTEE 

TO IMPLEMENT 


MALE' DECLARATION 

RECOMMENDATION 


IN INDIA 




Advisory Committee 

Nine member committee comprising 
mem bers from 

• Central Pollution Control Board 
• State Pollution Control Boards 
• Research Organizations 
Q NGOs 

• Experts in the fie ld of Air pollution 

Terms of Reference of Advisory 

Committee 


•To review the data, generated from the Air quality 
monitoring stations, established to monitor the 
transboundary air pollution before releasing it to UNEP 
or any other organisation . 

•To identify the emission sources within the country 
which may contribute to transboundary movement of 
air pollutants . 

•To prepare a list of major emission sources across 
the border which may affect the air quality within the 
country . 

.. 




oTo develop a model for assessing the movement of 
air pollutants from major emission sources within the 
country. 

o To assess the need for strengthening / developing 
an Air quality monitoring network for assessing the 
transboundary movement of air pollutants from the 
neighbouring countries. 

o To identify the parameters, necessary for monitoring 
the transboundary movement of air pollutants (in 
addition to the parameters, identified under Male' 
Declaration) . 

RECOMMENDATION OF CPCB ON CONTROL AND 

PREVENTION OF AIR POLLUTION AND ITS LIKELY 


TRANSBOUNDARY EFFECTS FOR SOUTH ASIA 


1. 	 Proper Inventory of air polluting sources (point, area and 
line source) to be made in this region using own country 
specific emission factors. 

2. 	 Prediction of air quality using appropriate and vaHdated. 
air quality models. 

3. 	 Location of air quality stations to see tile impacts of 
transbou "dary air pollution should be selected based on 
proper scientific stndy. 

4. 	 Lilrely impacts of air pollution from neighbouring counties 
(not included in the network) to be studied also where coal 
and oil consumption for industrial and transportation 
purpose is very higb. 

5. 	 Road map to be developed for improvement of fuel quality 
(both solid and liquid ruel) and to be implemented. 

Condt.. 



6. 	 Major thrust to be given to pollution prevention 
and control option for small scale air polluting 
industries in this region (brick kiln, lime kiln, 
reroUing mills, arc furnaces, foundries etc.). 

7. 	 Emission from Diesel Buses / Trucks and 2 stroke 
two and three wheelers to be controlled further 
and if required using clean fuel like eNG / LPG 
etc. 

8. 	 Proper source apportionm ent study to identified 
the sources of various poUutants like FPM, NOx, 
S02to be conducted in time bound manner-. 



Attachment VI 

Preparation of national implementation plan by Iran 
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~" 	 Mold Doolaratillfl on Control and Pl'9v lIIltion or Air Pollution 
and Its l lkB/y Transboundary En'uotB tor 80uth AlIla 

In Iran 

'Presentea 6y :<Dr. sacea motesaacfi 

<Directorgenera[for jIP<R:,B, project manager 


1- Introduction 
2-:Ma{e dec{aration imp{ementations pran 

fiase one 
~~----~--~ l ' 

pfiaJetwo~ 

3-PstaGfisfiment ofadvisory committee 

4-0Gstacfe to tfie project 


5-Suggestion 




I ntrocfuction 

./(jJifatera~ ~Biona{and international cooperation 

. ./ CPerfonnance of monitori11fJ proBrams 

(ur6an andindustriaO 

!Imp[ementation of:MaCe aecCaration 1 

phase one: 

Signinlj anawlifinniniJ tfie project agreement on <Te6ruary .19, ]999 

P(O'(}i{fing il ailta6anf(on ilirpo(ruti01z spec1il(ists ill1a']{Cj'O' s 

Conaucting fiasefille stu{£i:es 

Co(rectinlj infonnation a60ut tfi.e current situation ofdir po({utioTl 

Iaentification of po(rutants anacfissemillation sources as 'wefras tfieir 

assessment anastlldjing 

:Natronar so(utiol1sforpro6rcms stemming fr017l po(rution 

preparatioll ofaction pfa n 

;, 

1



phase two 
I-Conducting preliminary meteorofogicaCstudzes 
2-ImpCementing a studj tour across tfie country 

l)lram provi11ce (west ofIran) 

2}K/lOozestan prO'Clince (lollth (I 'cst of!rIm) 

,,)J(horasan proui11cc ('North elLlt ~f11'<117) 

·/f Mcz.:,and"aran provin<'C (:North ofIran) 

,.u,f{onno::,gan pmcin(C (lOllth ofIran) 

6Jl(fi.orasan province (,Noltfi. east ofiran) 

7)K..!ioozesf.an proui11ce (S'outfi. west ofIrall) 

8)Westj/::,ar6ai7il17prO'l,'1nce ('AfcJltfi. west ifiran) 
r:-.... 

9)Sista71 ema'Bafoocfiestan provi11ce (S'outfi. east ofhew) 

I' 
3-consUfering tfiefirst focation 

:Name: c!iamsari 
)!rea: one fiectare 

Locatwn: 40 f(,ifometer at tfie sautfi ojifom TUlar 

tfie 60racr ofIran - IrfUj 
(jrapfricaCsituation: 3223' nortfi u,tituac ana 4130' ofeast 

Cnngitucte 



4-J{oCding a training 'WOl'/&fiop 

forfi'oe daysfrom Septl!m6er 13 tfirollgfi,'h'Ptem6cr 18 at tfie Ell:cn'(()1tmmt (R.~seardi. 

Center of1ran's (Depar/,men! oftfie £mtiroument in Ierirmr 
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i P.sta6tisliment ofatfvisory committee i 

-

.([)r4( 


:No 

!Dr1 

Q'(~f2 

'Prof 3 

!Dr5 

·DrD 

'Dr7 

'I: ng8 
(C/XInfinawr)----L.. 1-

I Satfmdin aiif10ur E.x:pert in. trw foU ofeTwimnme71t- (DOE9 '£"B 
(SCCTTlIOfj 

(j)esignat£on:Name 
SONamOltSatfdi ,Director qenera( for mr po[[utWn researcfi 

(('(winnan) 6ureau aIdassistant prof DOE 

?rl,aJISOIJ(gftidsofnrn 'Vniversity professur in trw fieU ofair 
(~cm.fi,,) po[[ui'ion 

~MafrT1101i({sfiflTiat 'Vniuersity proftssori71 trw fieU of'EfjJ aw 
('M< m6.:r) ~;'.E:[ quaGIy awpo[[ution 1

'J 1Jfj iJ l.iflJ[W7f.f.:lfl j!.ss~teif: of i n tk foftfOf11lf. te01oriJJy " 

(" 1J..~) ..., . :" ·0~~~£:· t;;L. ·..:!! 
~Hl1S0ud'monIWan' j1ssistant pmf In tfie fieU of'Ef)i awn:p. 

(;J.fem6cr) of'Nqo's 

)f{jd'oG.t/i sdUiJot fi.fr.fM '}[eaa ofmeteorofogica(institute 

fl".lini nrnj5M <Director Cje7wra(for sustaina6fe 
(~I1'm6,r) ae7Jefopment oureau -ministry ofagnemture 

~~tasrwfi.m to/ii£! 'Expert in trw fieU ofmeteoru(ogy- DOE 

II 0 6stac{es to tlie CProject 
-- - . 

I 

1- (]3w[ge t: I, 

)1J[ocating one fiectare (am! to tfie esta6flSfr.ment am! aevefopment of 

tfie !First station 

~~JL Constructing tfr.e station anda su6sUfwry 6uifding to accomTIWaate 
tfie resitfent e:>,pert oftfr.e station 

1: 

2-Pro6[e11ls re[ated to America-Iraq 'Wa r 
[, 

http:fi.fr.fM


'

C- Suggestions 


1- Increasino 6udiJet 

2- CEsta6lisli a data 6anR..tE.roUIJIi internet 

3- P.va{uatino tlie effects ofsome meteorowgica{
'. anac tma ~- parameters-on sfiifti1llJpo{{utan4 . 

. ' - - ':"':: " 

4:(])ra'Wino up tfie refat~tfpro.tocot- . ' . 

tfie Islamic ~6ficofIran wouCd6e liappy to. 
liost tfie ne:(/; yearts meett:ng of'M..afe aecfaration 

in %liran 

http:6anR..tE


Attachment VII 

Preparation of national implementation plan by Nepal 


., 



Phase II 

Male Declaration on control and 
prevention of transboundary air 

pollution and its likely transboundary 
effects for South Asia 

Nepal 

Ministry of Population and Environment 

....:~ International Centre for Integrated Mountain Development 
~o~ ~ 
~R~ ~ICIMOD 

Site Information 

Site Classification 

Latitude 

Longitude 

Alt itude 

Height of Sampling 

: Rural 

: 270 38'52. 88 11 

: 840 20'47. 73" 

: 164.5m 

:1.5m 



Outline of Monitoring Plan 

Cur rent Monitor ing site Parameters Measured 

Air Concentration 1 SOz, NOz, PM lO , TSP 

Wet Deposition 1 	 pH, EC, NH4+ Na+, K+ , 

Caz+, Mgz+, 50/-, N03- , CI-

Measurement Method 

PMI0, TSP 

High Volume Sampler 

Envirotech model APM 460NL 

Gaseous Sampling 

Envirotech model APM 460NL with Gaseous Sampling 

IVL Passive Samplers 



Laboratory Responsible' for Monitoring Wet and 
Dry Deposition 

Institute : Institute of Agriculture and Ani mal Science 
(IAAS) 

Department: Soi l Science 

In Charge : Dr. Shri Chandra Jha 

Address : Institute of Agriculture and Animal 
Science, Tribhuvan University, RamlPur, 
Chitwan. 

Sample Collection 

10 Days each month 

Meteorological Observation 

'" 780m 

• Rainfall 

• Temperature 

• Humidity 

• Sunshine 

• Wind Veloci t y 
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On Site Scale (5m-250m) 
Rampur Station, DHM 

252m) (324m) 
Dean Office Rarripur 

(78o.m) ./ . ·lichibari Rampur 
(617m) 

·(681m) 

/ . 
OpenFie,ld ".Water. tan~(3m). 

i Site Spot Staff Quarter 
i Sm · · . 
, 20ni ·- · : 
'. 30m ·,. Proposed,AWS / wet collection (25m) 

, SOm ., " 
"Open Fi: ld·1o.Om 

- 1 5D.I1V 

20o.m" 


25o.m 

On Site Scale (within 250m) 

Existence of trees, poles and Few planted trees 8"9. 4m, Few planted trees 8"9. 
and the heights of those. Culthated land Buildings Cultilated land, 

of emission sources, 
energy domestic heating, 

and agncultural products, 
and many li\estocks. 

of roads , and their traffic 

a"9. 5m 

Refuse buming, Agnculture 
field, Cooking energy " gas 

O· 

10% 

o· 

10% 

Few trees, 
land, No 

building 

O· 

0% 

O· 

0% 

http:ld�1o.Om


MONITORLNG STAT ION AT RAMPUR. CH rJWAN - OrilOCAl SCALE 110 KmB. circles at 500 m. Inlt/val) 
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'. .... 1i~pen;Flel!(J IjNarayanpur) 

2Km 

Bls Haz'arTal Nepal Steel Factory. 3Km 
Oebaull (16.828km) 

5 Km 

10 Km 


Sukhlbhar Check Post 




Local Scale (150m - 10km) 

-. 


ltema North dlrecdon (NW~E) East dl ....CIlon (NE-S El South dlmcllon 
(SE..sW) 

West dI",cllon ISW, 
NWl 

Information on trunk roads, 
expressways, and their traffic 
densities (with more than 
>1,000 ....hicles/day). 

Side road neany touching the 
main road Traffic density 
>1000 

Side roads Traffic density 
<200 

Side roads Traffic 
density < 150 

Side roads Traffic 
density <100 

Lakes, ri...ers, streams 
Marshes, forests . etc. 

Narayani ri",r Cultivated land Culli\Bted land 
Cultivated land 
Rapti rher 

Narayani rher 
Cultivated land 

In(aonation on major emission 
sources such as industries. 
and power ptants and their fuel 
consumptions and so on. 

Blikuti Paper Mill (10Km) 
Small food indust"es 

I 

Information on housesl 
settlements with more than 
100 persons , and their 
population. 

Setllement approx . 6000 
people 

Sel\lement approx. 3000 
Settlement approx. 
3000 

Sel\lement approx , 
2000 

Descripti.... InfolTllalion around 
the site such as Topography, 
Soils, land use, meteorological 
condition 

Area is plain, la.. elevated, Ii",r bed, mostly culli\Bted land with fertile soil. Narayani rher  one of the 
major ri\.er t Tropical zone. 

Regional Scale 
(50km at 5km 

interval) 

~' 



Regional Scale (up to - 50km) 

Items North dll1lctlon (NW-NE) East direction (NE-SE) South direction ISE-SWj 
West direction 

(Sw-NW) 

Existence of major air 
pollution sources· 
Industries (dist from 
Monilering site and Sources 
strength in kg/day of S02, 
N02, SPM) 

Brikuti Paper Mill and other 
small industries 

Small Industries Rice Mill, Saw Mill etc 
Rice Mill, Saw 
Mill etc 

Existence of roads with more 
than 5000 I€hicles/day, and 
their traffic densities. 

East West Highway. <5000 
I€hlcles 

East West 
<5000 I€hicles 

Highway 
Side Roads <500 I.€hicles 

Highway / Side 
Road <4000 

Existence of settlements 
with the· population more 
than 1500 persons . 

Population density <20,000 
Population 
<12000 

density 
Population density <10000 

Population 
density <12000 

Chitwan 

Legend 

01 ' d""", 

" ~CIu,,::Ala 

.. bnpurCwnpUf 

Road networK 

NHithwlY 
NM... "" 
N°rrnoUed 
,'\1' Eanhen 

LanduS:1t 

_ W~rBodleI 

Agl:icul.l~ 

c;J Builtl4l 
_ Forte 

0 "'-'''''' o LakeIPond 

CJ Scldcoune 



Meo Scale (500km at 50km interval) 

500 SOl 

Site for Wet Deposition 

Monitoring sit e 

- ---.- -~--



DHM Station 

IAAS Lab. 



Bis Hazar Tal 

Narayani River 

Measured Data - Rampur 
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Preparation of national implementation plan by Sri Lanka 
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OUTLTNE O F T HE NATIONAL MONITORING PLAN FOR THE PH SE II OF 
MALE DECLARATJON 


SRL LANKA 


by 

Anura Jayathilake 
& 

C.K.Amaratunga 

I SOUTH- WEST (MAY -SEP) 

I NORTH-EAST (DEC- FEB) 

MON TTORING STTE 
DUTUWEWA 

- ,''\-- ," 

SRI LANKA 
PopulaUon Densjfy 



SITE FOR THE MONITORING 
STATION 

3 

TOWARDS NORTH 

4 



TOWARDS WEST 

5 

TOWARDS EAST 

6 

.. 




TOWARDS NE DIRECTION 

7 

ACCESS ROAD 

8 



MONITORING PARAMETERS 


• PASSIVE SAMPLING FOR S02 & N02 

• WET DEPOSISION 

• PM10, S02 & N02 

• 	LYM NOLOGY &SOIL 
CHARACTERISTICS DEPENDING ON 
THE AVAILABILITY OF FUNDS 

ANALYSIS 

PASSIVE SAMPLING 

WE HAVE STARTED PASSIVE SAMPLING ON AUGUST \5 , 2003 AT THE SITE. 
THE PROBLEM THAT WE FACED WAS TO PROTECT SAMPLERS FROM 
MONKEYS. 

WET & DRY DEPOSITION 

WE INTEND TO START THIS ACTIVITY IN OCTOBER,2003. 

ANAL YSIS WILL BE CARRIED OUT AT CEA LABORATORY. 

CEA INTENDS TO PROCURE AN IRON CHROMATOGRAPH BEFORE 

THE END OF THE YEAR. AAS A V AILABLE AT THE CEA WILL BE 

USED FOR THE DETER1v1INATION OF CATIONS. 


PMIO, S02 & N02 

WE INTEND TO START THIS ACTIVITY ALSO IN OCTOBER,2003. 

ANALYSIS WILL BE CARRIED OUT AT THE SITE ITSELF. 


9 
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LOCATION OF PASSIVE 
SAMPLERS 

11 

INSTALLING PASSIVE 
SAMPLERS 

12 



LYMNOLOGY 

CEA INTENDS TO CARRY OUT THIS ACTIVITY IN COLLABORATION 

WITH PROF. Mrs.SV ARNA PlY ASIRI, DEPT OF ZOOLOGY, 

SRI JAY A W ARDANEPURA UNIVERSITY DEPENDING ON THE 

A V AI LABILITY OF FUNDS. 


SOIL 

CEA INTENDS TO CARRY OUT THIS ACTIVITY IN COLLABORATION 
WITH A SUITABLE LABORATORY SUCH AS RUBBER RESEACH 
INSTITUTE LAB , INDUSTRIAL TECHNOLOGY INSTITUTE LAB ETC. 
DEPENDING ON THE AVAILABILITY OF FUNDS. 

HOWEVER, IT IS INTENDED TO DO THE SAMPLING ONLY ONE TIME 

TO BE KEPT AS BASELINE DATA COLLECTION. 


ADVISORY COMMITTEE 

NAME 

Dr. P.K.Kotta 

Prf. 
OAllieperuma 

Prf.(Mrs.) Swarna 
Piyasiri 

Dr. Anura 
Dissanayake 

Dr. 
B.R.S.S.Basnaya 
ke 

Mr. H.D. 
Ratnayake 

POSITIO 
N 

SENRIC 
Coordinator 

Snr. Lecturer 

Snr. Lecturer 

Soil Chemist 

Meteorologist 

Dy. Director 

Dept. of Wild 
;f, 

E-MAIL 

[2 k saceQ@eureka .1 

is 
oliveri@pdn.ac.lk 

~@hltJIs 

dimi@tradenet.sl. lk 

hdr@dwlc lk 
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Dr. Director(Globle 
B.M.S.Batagoda Aff.), My. Of Envt. 

Mr. Hemantha NGO hemantha(ci) ef.is .1 
Withanage k 
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Attachment IX 
Presentation on parallel activities on emission inventory and modeling 



Emissions Inventory M anual 

Droft: September, 2003 

Implementation of the Mala Declaration 011 Control and Prevention of 
Air Pollution and its Likoly Tranwoulldory Effods 

@ 
UNEP ~SEI 

RRC-AP 

Aim and objective of the parallel activity on 
emissions inventories 

Aim: 

each Male Declaration country to compile (during Phase III) air pollutant 
emission inventories which are compatible with each-other and with the 
Integrated Assessment Model (lAM) 



Aim and objective of the parallel activity on 
emissions inventories 

Aim: 

each Male Declaration country to com pile (during Phase III) air pollutant 
emission inventories which are com patible with each-other and with the 
Integrated Assessment Model (lAM) 

Objective: 

to produce, in consultation with the NIAs and S. Asian experts, a manual 
and associated software (Excel-based workbook) for use by the Male 
Declaration countries in compiling these emission inventories 

Process for developing the manual and workbook 

• At end of Phase I, development of an lAM (including an emission 
inventory) identified by NIAs as a priority - to be carried out in 
parallel to the monitoring efforts. 
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parallel to the monitoring efforts. 

• This activity builds on earlier work carried out during Phase I 
especially the Baseline Studies 

Process for developing the manual and workbook 

• At end of Phase I, development of an lAM (including an emission 
inventory) identified by NIAs as a priority - to be carried out in 
parallel to the monitoring efforts. 

• This activity builds on earlier work carried out during Phase I 
especially the Baseline Studies 

• The manual and workbook have been developed in consultation with 
the NIAs (questionnaire circulated last year) and regional experts 



Process for developing the manual and workbook 

• At end of Phase I, development of an lAM (including an emission 
inventory) identified by NIAs as a priority - to be carried out in 
paralleito the monitoring efforts. 

• This activity builds on earlier work carried out during Phase I 
especially the Baseline Studies. 

• The manual and workbook has been developed in consultation with 
the NIAs (questionnaire circulated last year) and regional experts 

• Male Declaration countries will then use the manual to develop 
emission inventories and run scenario projections in Phase III 

Pollutants included in manual 

• Sulphur dioxide (S02) 

• Nitrogen oxides (NOx) 

• Particulate matter (PM1o and Total Suspended Particulate (TSP» 

• Ammonia (NH3 ) 



Summary of emission source categories used 
in the manual 

Energy sources: 

1 Combustion in the Energy Industries 
2 Combustion in Manufacturing Industries and Construction 
3 Transport 
4 Combustion in Other Sectors 

Summary of emission source categories used 
in the manual 

Energy sources: 

1 Combustion in the Energy Industries 
2 Combustion in Manufacturing Industries and Construction 
3 Transport 
4 Combustion in Other Sectors 

Other source sectors: 

5 Fugitive emission from fuels 

6 Industrial Processes 

7 Agriculture 

8 Vegetation Fires & Forestry 

9 Waste 


10 . Natural sources 



Breakdown of energy source sectors 

2. Combustion in 
Manufacturing 
Industries 
and Construction 

Cakong Com Gas W orks 
Gas (GWG) 

Crude 011 Solid Biomass andA nima! 
Pmduc1s: 

Other B~urrin aus Coal & 
Anthracite 

Natural Gas Natural Gas liquids (NGl) 
Wood 

Sub-B lIumilO us Coal Refinery Gas Vegetal materials and 
wastes 

lignite liquefied Petroleum 
Gases (LPG) 

Other (e.g. All imal 
produc Is,w"st es) 

PaII!nt Fuel Motor Gasoline Gasiliq uids fro m Biom ass 
+ wastes 

Coke Oven Co ke Aviatlo n Gasol ine Municip.1 Wast e 
Gas Coke Gas all ne type Jet Fuel Industrl alWaste 

BKB (Bra:,"" coal 
brique ties! 

Kerosene type Jet Fue I Charco al 

Coke Oven Gas (COG) 
'Blmt Furnace Gas 
(BFG) 

Kerosene 

GasillleselO il 

Residu al Fuel Oil (RFO) 
Petrole urn C ok e 

Other P "'raleu m Pradu cis 



General approach for calculation of emissions 

Unless measured directly, emission are generally estimated 
using emission factors: 

Emission Factors (EFs) 

EFs are the rate of emission of a pollutant per unit of activity (e.g. kg 
NOx per ktoe coal burnt; kg S02 per tonne copper smelted) 

The manual and associated workbook contains suggested default 
EFs 

Default EFs mostly derived from European or North American 
source documents (e.g. EMEP/eorinair; USEPA AP-42; (pee 
Guidelines) 



Emission Factors (EFs) 

Where possible, EFs appropriate for the region have been used in 
the manual (and workbook) after consultation with NIAs, local 
experts and a literature search e.g. : 

• Road vehicle EFs - mostly from Indian Central Pollution 
Control Board (CPCB), New Delhi. 

• Biomass fuel and biomass residue burning -	 Centre for 
Environmental Science and Engineering, Mumbai, India. 

Activity rates 

Examples: 

• 	 For fuel combl!stion, the "activity rate" is the annual rate of 
consumption of a fuel (e.g. kilotonnes oil equivalent (ktoe) burnt per 
year) 

• 	 For industrial process emissions the "activity rate" is the annual rate 
of production of the commodity (e.g. tonnes copper per year) 



Activity rates 

Sources of activity data: 

• National statistical yearbooks 

Activity rates 

Sources of activity data: 

• National statistical yearbooks 

• International sources: 

International Energy Agency (lEA) Energy Statistics and Balances 
of non-OECD Countries (on CD ROM) 

United Nations, Industrial Commodity Statistics Yearbooks 

UN Food and Agricultural Organization 's on-line database 
FAOSTAT 



Top-down or bottom up approach? 

• Depends on data availability - flexibility crucial 

Top-down or bottom up approach? 

• Depends on data availabil ity - flexibility crucial 

• If national data only - then top-down 



.. 

T op-down or bottom up approach? 

• 	 Depends on data availability - flexibility crucial 

• 	 If national data only - then top-down 

• 	 If large pOint source (LPS) data - bottom-up 

Top-down or bottom up approach? 

• 	 Depends on data availability - flexibility crucial 

• 	 If national data only - then top-down 

• 	 If large point source (LPS) data - bottom-up 

• 	 National and LPS sources can be inventoried together
the workbook will automatically adjust national activity data 
to avoid 'double-counting'. 



The emission inventory Excel workbook: main menu 

User must enter inventory details here: 

Inventory year: 

Region: 

Country: 

Province: 

2000 

S.Asia 

Someland 

SomeCounty 

The emission inventory Excel workbook: main menu 

MENU OVERVIEW 

Menu1 Sectors 1. to 4. Fuel combustion activities 

Menu2 Sector 5, Fugitive emissions (non-combustlon) for fuels 

Menu3 Sector 3. Fuel combustion activities. Sub·sector: Transport (Detailed method) 

Menu4 Sector 6. Industrial processes (non-combustlon) emissions 

MenuS Sector 7. Agriculture 

Menu6 Sector 8. Vegetation flres and Forestry. 

Menu? Sector 9. Waste 

MenuS Sector 10. Natural sources 

Menu9 Sector 11 . Large Point sources 

Sheet B Summary sheet· Annual emissions of each pollutant by source sector 

References 



: 

The emission inventory Excel workbook: 
Menu 3 

Fuel combustion activities. Sub-sector: Transport (Detailed method) 

Back to 
MajnMenu 

Sheet 1.7.1 Emissions for LTD' and cruise activities of domestic aircraft. 

Sheet 1.7.2 Emissions for LTD' and cruise activities of international aviation. 

Sheet 1.7.3 Mobile emissions of NOx and PM (detailed) for on-road vehicles. 

Sheet 1.7.4 Age of vehicle deterioration factors for exhaust emissions. 

Road transport emissions - detailed or 
simple method? 

• 	 Emission Factors usually depend on vehicle type, age, fuel type, 
emission controls and so forth. 



Road transport emissions - detailed or 
simple method? 

• Emission Factors usually depend on vehicle type, age, fuel type, 
emission controls and so forth. 

• If only national total fuel consumption data available - simple 
method using average 'bulk' emission factors allows rough 
estimate. 

Road transport emissions - detailed or 
simple method? 

• Emission Factors usually depend on vehicle type, age, fuel type; 
emission controls and so forth. 

• If only national total fuel consumption data available - simple 
method using average 'bulk' emission factors allows rough 
estimate. 

• If data on fleet com position and average distance travelled per 
vehicle class per year are available  detailed method 
recommended. 



Road transport emissions - detailed or 
simple method? 

• 	 Emission Factors usually depend on vehicle type, age, fuel type, 
emission controls and so forth. 

• 	 If only national total fuel consumption data available - simple 
method using average 'bulk' emission factors allows rough 
estimate. 

• 	 If data on fleet composition and average distance travelled per 
vehicle class per year are available - detailed method 
recommended. 

• 	 Workbook will permit either method. 

Mobile emissions of (detailed) for on-road vehicles 
Sheet 1.7.3 Mobile emissions of NOx, PM10 and TSP (detailed) for on-road vehicles. 

Sector: Transport (Detailed method) 

Sub-sector: Road transportation ~BACK To "'ENU I 

Fuet Vohlcle class Year of manufacture 

A B C D 

Number of 
vehicles In 

use 

Average 
distance 

travelled per 
vehicle 
(kmlyr) 

Total 
distance 
travelled 
(kmlyr) 

C = AxB 

""'"" 1travened on 
unpaved roads 
as a percent of 

totat ('!o) 

Gasoline 

Gasoline 

IGasoline 

2-wheeler. 2-stroke 

2-wheeler.4-stroke 

3-wheeler, 2-stroke 

Pre 1986 0 
1986-1990 0 
1991-1995 0 
1996-2000 0 

2001 ·2005 0 
2006-2010 0 
Pre 1986 0 

1986-1990 0 
1991-1995 0 
1996-2000 0 
2001-2005 0 

2006-2010 0 

Pre 1986 0 

i 



Mobile emissions of NOx (detailed) for on-road vehicles 

Gasoline 

Vehicle class 

2-wheeler, 2-stroke 

2-wheeler, 4-stroke 

Year of manufacture 

Pre 1986 
1986-1990 
1991-1995 
1996-2000 
2001-2005 
2006-2010 

NOli: emission 

factor (glkm) 

E 

Default b 

0.03 
0.03 
0.03 
0.06 
0.07 
0.08 

F 

NO, deterioration 
factor 

1.4 
1.4 
1.3 
1.2 

Newerlhan ear 2000! 
Newer than ear 20001 

G 

NO, 

emissions 
(Tonnes) 

G=CxFx 
Ell 000000 

0 
0 
0 
0 

#VALUE! 
#VALUE! 

Pre 1986 
1986-1990 
1991-1995 
1996-2000 
2001-2005 
2006-2010 
Pre 1986 

0.31 
0.31 
0.31 
0.3 
0.3 
0.3 
0.05 

1.4 
1.4 
1.3 

0 
0 
0 
0 

#VALUE! 
#VAL_U_E! 

0 



Mobile emissions (detailed) for on-road vehicles: 

details of us~r-entered emission factors 

Details of user-entered emission lactors 

Vehicle class 
and year of Emission 
manufacture Pollutant fa ctor Units Reference source Notes/Comments 

Mobile emissions (detailed) for on-road vehicles: 

reference sources for activity data 

Reference source for activity rate(s) 
Fuel Vehicle class Reference source(s) for activity data Notes/Comments 

.. 




Step-by-step guide to using workbook 
Mobile emissions of NOx, PM" and TSP (detailed) for on-road vehicles. 

Enter in coluIDn A the average number of vehicles in use, for each velllcle class, during the inventory year. 


Enter in column B the average distance travelled (kilometres per year) for each vehicle class. 


Enter in column D the % of total distance which was travelled on unpaved roads. 


Enter in colwnn E the NOx emission factor (gra.mIDes NOx pe(l<ilometre) for each vehicle class . 


Enter in column H the PM,o exhaust emission' fuctor (grammes per kilometre) for each vehicle class. 


Enter in colwnn K the TSP exhaust emission factor (grammes per kilometre) for each vehicle class. 


Enter in colurrmM th e paved road emission factors (grammes per kilometre) for resuspended dust (PM,o) 


Enter in column 0 the paved road emission factors (grammes per kilometre) for resuspended dust (TSP) 


Enter in column Q the unpaved road emission factors (grammes per kilometre) for resuspended dust (PM IO) 


Enter in column S the unpaved road emission factors (grammes per kilometre) for resuspended dust (TSP) 


Worksheet 1.7.3 calculates NOx emissions (in column G), ex.haust emissions ofPM IO and TSP (in columns J 

and L), paved road emisious of PM,o and TSP (in colulmlS N and P) and unpaved road emisions of PM 10 and 

TSP (in columns R and T) . Totals then carried forward to summary sheet (Worksheet 8). 

Emissions Inventory Manual 

Draft: September, 2003 

Implementation of the Male Det!arolion on Centro I and Prevention of 
Air Poliulion and its Likely Tronsboundory Effects 

@ 
UNEP ~SE I 

RRC' A P 



Developing an Integrated Assessment 
Model for South Asia 

lAMs have proved useful in Europe for developing 
regional agreements on air pollution control. How can 
they help South Asia? 

• What can it be used for? 

• What questions can it answer? 

• What is the structure? 

• What are the different stages in the development? 

Knowledge to underpin the Policy Process 



Developing an Integrated Assessment 
Model for South Asia 

What can it be used for? 

a. Investigating emission trends 

Scenario 1 

emISSIon 

- Scenario 2 

time 

Developing an Integrated Assessment 

Model for South Asia 


What can it be used for? 

b. Investigating regional movement of pollutants 

Deposition in region 

. . ..............
regIon effilSSIOn a. b. c. 

a. 150 100 30 20 

b. 80 20 5D 10 

c. 10 2 3 5 

Total deposition 122 83 35 



Developing an Integrated Assessment 
Model for South Asia 

What can it be used for? 

c. Assessing risks of impacts 

Developing an Integrated Assessment 
Model for South Asia 

What can it be used for? 

d. Developing cost-effective strategies to limit air pollution 

Scenario 1 

e illlSSlOn Strategya. 

Strategy h. 

time 



------- - -

Developing an Integrated Assessment 
Model for South Asia 

Phases in Model Development 

Phase I: 

Phase II : 

Phase III: 

develop model structure using internationally 
available data - allow NIA familiarity with 
model (2003) 

develop national emission inventories and 
ecosystem impact data for Llse in the model and 
complete the transfer of MATCH model to Asia 
(2004-2006) 

further develop the model to include other 
pollutants such as ozone, PM10 and PM2.5, and 
impacts such as crop yield losses, corrosion, 
visibility and health (2006-) 

EDGAR emissions by 1___-.1_ MATCH 
reglpn atmos(?henc: 

transport model 
(atSMHI) 

PHASE I: linking international emissions to deposition 



100 
10. 

10. 
5. 

5. 
2. 

2.0 
1.0 

1.0 
0.5 

0.5 
0.2 

020 
0 .10 

OlD 
005 

0.05 o 0.02 

0.02 
0.01 

EDGAR emissions of sulphur in S Asia 

run for emission 
region 'Ind ia 
south-central' 
(Andhra 
Pradesh + 
Karnataka + 
Goa) 



;: 

hurin S Asia usi the MATCH model 

EDGAR emISsions by 1-- - - -./ MATCH 
region atmospheric 

transport model 
(atSMHI) 

PHASE I: determining risk 
from available maps 

..t 



Terrestrial Ecosystem Sensitivity to Acidic 
Deposition in South ASia 

~Q ~'-' '- -'~~y~J ------§..-en-stt-";-~NO Data 

--:.' i.. I r,",--, ~ 1 - Most\ '-~' --r . ~ ) ~;
(\,. . r 1 . , r=u 

J4 
\ \ J ~ ~ L-J 5 - Least 

y :f\ (~ _~_r I 
\,' -"~,'~ J ~ 
\J/~, L--'I'-2 
~) ( < ~ 

~)-JJ 
}~ '" 

52 " 

\ 

--------------~ 
Source: Kuylenstierna et al. 2001 

Estimated Risk of acidification 



EDGAR emissions by I---=----:---.l 
region 

Region I Total emission = x + y + z 

Sector Emission %Cnange New 

Transport x 

Energy y 

Industry z 

+20 

+30 

+10 

Residential . ... .... •. ..... . 

Region II 

Transport .. . .. .. etc. 

emission 

1.2x 

1.3y 

1.1z 

MATCH 
atmospheric 
transport model 
(at SMHI) 

PHASE I: 
I nvestigati ng 
simple 
scenarios 

F 
I 

., 

Emission wor1<.book 

t 
Emissio.n Manual 

MATCH 
atmospheric 
transport model (at 
SMHII UNEP ele.) 

PHASE II : determining 
national emissions in S Asia 



E missions by 1"xl 0 grid I 
J 

i 
Emission ioventol 

Emission workbook 

t 
Emission Manual 

PHASE II: determining 
national ecosystem 
assessments 

MATCH 
atmospheric 
transport model (at 
SMHII UNEP ete.) 

1 
r	s. N Deposltion 

(by grid) 

l Ecosystem 
sensitivity (nat) 

~ 

I Risk areas 

MATCH 
atmospheric 
transport model (at 
SMHII UNEP etc.) 

Emlssion workbook _------, 

t 
Emission Manual 

Prevention Control 
options , / options PHASE II: 

Policy instruments Investigating 
Energy. tran!port and industry national 

scenarios 
scenarios 

. 1 

...r



EmIssion workbook +_----:----, 

i 
EmissIon Manual 

Prevention Control 
options , / options 

Policy Instruments 

t 
Energy. transport and industry 
scenarios 

MATCH 
atmospheric 
transport model (at 
SMHII UNEP etc.) 

..------I-_ PHASE III : 
'----__-----1 Other pollutants 

and impacts 
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