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Information on principal international Inter-laboratory  

Comparison Projects  

1.  Introduction                                                                       
Quality Assurance and Quality Control (QA/QC) plays a critical role in acid deposition 

monitoring as well as for other environmental measurements and it is especially important to 

know that through QA/QC activities monitoring data satisfy to specified levels of reliability 

with necessary information on measurement methods. There are some documents on QA/QC 

programs for EANET, and they cover all QA/QC activities for all the components of the 

measurement/analysis system, i.e. the field (sampling sites), laboratory, data management and 

data reporting processes.  

The inter-laboratory comparison projects have been conducted in accordance with 

QA/QC programs in EANET since preparatory phase among the laboratories in participating 

countries. This project has been regarded as essential process for obtaining unbiased, precise, 

and representative data in EANET.  

Based on the request of Second session of the Scientific Advisory Committee (SAC2), 

the Network Center (NC) implemented the Questionnaire on involvement of EANET 

laboratories into other important International comparison projects in 2003. As the result of 

followed discussion, NC was suggested to disseminate information of available 

inter-comparison projects worldwide to EANET participating countries.  

Some international monitoring programs and networks conducted their Intercomparison 

projects in opened manner to provide the opportunity for other laboratories to evaluate their 

own performance. NC introduced the inter-laboratory comparison projects regarding wet 

deposition implemented by principal networks and international organization at STM5 in 2004. 

This report gives the revised information on principal international interlaboratory comparison 

project organized by WMO, EMEP, and ICP-Waters. 

 

2.The principal international interlaboratory comparison project 

 

(1) WMO (WMO/GAW Laboratory Intercomparisons)   

http://www.qasac-americas.org/ 

(Summary) 
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Since 1978, the World Meteorological Organization (WMO) has conducted an annual 

intercomparison among precipitation chemistry laboratories that are participants in the Global 

Atmosphere Watch (GAW) programme or its predecessor the Background Air Pollution 

Monitoring Network (BAPMoN). Since 1996, the coordination of the intercomparisons has 

been conducted by the Quality Assurance/Science Activity Center (QA/SAC) for the Americas, 

which is located at the Atmospheric Sciences Research Center (ASRC) of the University at 

Albany, State University of New York and the test samples were prepared by the Precipitation 

Chemistry Reference Laboratory (PCRL), which is located at the Illinois State Water Survey 

(SWS) in Champaign, Illinois. 

 

(Participants in the intercomparison) 

145 laboratories were participated on the 34th WMO-GAW Acid Rain Performance 

Survey (2006A). Among these countries, 11 laboratories in EANET countries were participated 

as follows. 

Table 1 Participating laboratories in EANET region 

China Chemical Laboratory, Institute of Atmospheric Chemistry 
Chinese Academy of Meteorology 

Indonesia Meteorological & Geophysical Agency 
cq.Climatological Analysis Sub Division 

Japan Pollutants Chemical Analysis Center 
Japan Meteorological Agency 

Malaysia Department of Chemistry 
Mongolia Ministry of Nature & the Environment 

Central Laboratory of Environmental Monitoring 
Philippines CLIMPSC (4th Floor),PAGASA (Weather Bureau) 
Republic of Korea Korea Global Atmospheric Watch Observatory 

Meteorological Research Institute 
Thailand Environmental Research & Training Centre 

Department of Environmental Quality Promotion 
Russia Irkutsk Territorial (Regional), Department of Hydrometeorology 
Russia Limnological Institute of RAS SB 

Laboratory for Hydrochemistry and Atmosphere Chemistry 
Japan Acid Deposition and Oxidant Research Center (ADORC) 

Japan Environmental Sanitation Center (JESC) 

 

(Sample and procedure) 

 There are three samples (ion Sample Series 1,2, and 3) already diluted to the proper 

concentration for analysis. 

 The participating laboratories are asked to analyze the ion samples for pH, conductivity, 

and acidity, and the major ions (SO4
2-, NO3

-,Cl-,F-,Na+, K+, Ca2+,Mg2+, NH4
+). 

 If a participant find it necessary to dilute a sample in order to complete the analysis of a 

parameter with a high concentration, then the dilution should be made with distilled water 

of the highest quality available. 
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 Analyze the sample (and the distilled water, if used) using each laboratory’s standard  

procedure for natural rain water samples. 

 Repeat the tests 3 times for each sample and report the (blank corrected) arithmetic mean of 

the 3 analysis runs. 

 

(Schedule of the project) 

 The QA/SAC Americans will distribute major ion samples to the participating laboratories 

twice per year, in April and October. 

 One month before the sample are shipped, the QA/SAC Americas will alert the 

participating laboratories to expect the samples.   

 The samples are shipped, and the laboratories will be asked to acknowledge the receipt of 

the samples. 

 The deadline for laboratories to submit the analyzed results to the QA/SAC Americas will 

be 60 days after the shipment date of the samples. 

 The QA/SAC Americas will promptly send an acknowledgement to a laboratory when their 

analyzed results have been received.  

 One week after the submittal deadline the QA/SAC Americas will distribute a copy of the 

expected results, and also the expected results will be posted on the QA/SAC Americas 

website. 

 The QA/SAC Americas will compile and distribute the survey report within 30 days 

following the submittal deadline.  

 

(Submission of the reports) 

 Several types of media, including e-mail, secure ftp, floppy disk and paper form are 

allowed. 

 Minimum detection limit (MDL) for each parameter, the analysis method, sample analysis 

results are required to fill in the form (MS Excel spreadsheet). 

 Send the results as a flat ASCII file. The preferred formats are text files(.txt) and comma 

separated value files (.csv). 

 

(Contacts) 

Mr. Timothy Coleman,  

Research Scientist and Data Manager responsible for quality assurance of precipitation 

chemistry data for the WMO/GAW program 

Atmospheric Sciences Research Center  

The CESTM Building, 251 Fuller Road  

Albany, New York 12203, USA  
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telephone: +1 518 437 8702  

Fax: +1 518 437 8758 

e-mail:tlc@asrc.cestm.albany.edu 

 

(Note) 

Network Center for EANET received information from WMO-GAW Center on 

Precipitation with invitation to EANET Laboratories in WMO intercomparison in 2006. Usually 

the WMO-GAW Center does its campaign twice a year. The next campaign will begin in 

September this year, and the laboratories are invited to send their Registration form (Fig.1,filled 

in with requested information and chosen options) to the WMO-GAW Center. After collecting 

the set of registrations the WMO-GAW Center will order the necessary amount of samples from 

reference laboratory in USA. 
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Fig.1 Registration form of WMO 

 

(2) EMEP   

http://www.nilu.no/projects/ccc/ 

 

(Summary)          

EMEP (Co-operative Programme for Monitoring and Evaluation of Long-range 

Transmission of Air Pollutants in Europe) is a scientifically based and policy driven program 

under the Convention on Long-Range Transboundary Air Pollution for international 

co-operation to solve transboundary air pollution problems. National laboratories in European 

countries are performing chemical analysis of air and precipitation samples within EMEP. Since the 

measurement programme is based on individual national networks, the participating laboratories 

apply different sampling and analytical methods. Most of the methods used are described in the 

manual for sampling and chemical analysis (EMEP, 1996). 

In order to improve the data comparability and to get a picture of the different 

laboratories’ performance, interlaboratory comparisons are organized by the Chemical 

Co-ordinating Centre (EMEP-CCC). EMEP-CCC has been hosted by the Norwegian Institute 

for Air Research (NILU) since the beginning of the programme in 1979. The main tasks of the 

EMEP-CCC is to coordinate the measurement programme of EMEP and includes 

recommendation of methods to be employed in the countries in their monitoring, quality 

assurance and training (including field and laboratory intercomparisons), data validation and 

reporting as well as data storage.  

Since 2000, the laboratory intercomparisons within EMEP have also been open for 

participation of laboratories from other networks. 

 

(Perticipants in the intercomparison) 

68 laboratories were participated on the 22nd  intercomparison performed in 2004. 

Among these 6 laboratories in EANET countries were participated as follows.  

 

Table 2 Participating laboratories in EANET region 

 

 

 

 

 

 

China Chongqing Institute of Environmental Science and Monitoring  
China Guizhou Research Institute of Environmental Protection Science, 

Guiyang  
Japan Acid Deposition and Oxidant Research Center ADOCRC, Niigata  

Thailand Environmental Researching and Training Center (ERTC) 

Thailand Pollution Control Department (PCD) 
Viet Nam Institute of Meteorology and Hydrology, Ha Noi city 
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(Sample) 

Six kinds of samples are prepared and in these samples there is a precipitation sample which 

consist of deionized water, containing known amount of sulphate, nitrate, ammonium, strong acid, 

magnesium, sodium, chloride, calcium, and potassium. (Table 3) 

 

Table 3 Samples distributed for the 24th laboratory intercomparison 

A. SO2 in absorbing solution 

5 synthetic samples for determination of SO2, consisting of 0.3% H2O2 absorbing solution 
and containing different concentrations of sulphuric acid. One of the samples was an 
unidentified blank. 

B. SO2/HNO3 on impregnated filter 

6 KOH-impregnated Whatman 40 filters, comprising 1 blank and 8 filters to which different 
amounts of sulphuric acid have been added. 

C. SO2/HNO3 on impregnated filter 

4 synthetic samples for determination of NO2 consisting of sodium nitrite diluted in water. 

H Heavy metals 
4 synthetic precipitation samples.  The samples consist of 0.5% HNO3 and known 
amounts of Cr, Ni, Cu, Zn, As, Cd and Pb.  Samples labelled H1 and H2 contain 
concentrations typically found in precipitation at remote sites.  Samples labelled H3 and 
H4 contain considerably higher concentrations. 

J. NH3 on impregnated filter 

6 Whatman 40 filters impregnated with 3% oxalic acid, comprising 2 blank and 4 filters to 
which different amounts of ammonium salt solution have been added. 

G. Main components in precipitation 

4 synthetic precipitation samples, containing SO4
²-, NO3

-, NH4
+, H+, Na+, Mg2+ and Cl-, and 

Ca2+ and K+. 

 

(Schedule of the project) 

 The samples are mailed from EMEP-CCC in July (in case of 2005).  

 The participants are asked to submit the results to EMEP-CCC by using the data form or 

the electronic form as soon as possible and not later than 15 October (in case of 2005).   

 After receiving the analytical results from the laboratories, the data are treated by the 

statistical treatment. 

 

(Contacts) 

Ms. Hilde Th. Uggerud 

Norwegian Institute for Air Research (NILU) 

P.O.Box 100, N-2027 Kjeller, Norway 

e-mail: hilde.thelle.uggerud@nilu.no 

Phone: +47 63898240 
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Fax:   +47 63898050 

 

 

(Note) 

NILU has agreed to invite EANET laboratories in its intercomparison project. If the 

laboratory in EANET countries decide to participate the project, it was requested to contact to 

NILU and propose them with next information: 

 

Name of institute 

Postal address of institute 

Name of contact person 

e-mail address of contact person 

Sample type of interest ( refer to table) 

 

(3)ICP-Waters (International Cooperative Programme on Assessment and 

Monitoring of Acidification of Rivers and Lakes)   

http://www.iis.niva.no/icp-waters/s.org/ 

(Summary)  

The International Cooperative Programme on Assessment and Monitoring of 

Acidification of River and Lakes (ICP-Waters) was established under the United Nation 

Economic Comission for Europe (UNECE) Convention on Long-Range Transboundary Air 

Pollution (LRTAP) at its third session in Helsinki in July 1985. Executive Body has accepted 

Norway’s offer to provide facilities for the Programme Centre, which has been established at the 

Norwegian Institute for Water Research, NIVA.  

This is a programme for monitoring of the effects of acid rain and air pollution on 

surface water, and the Programme objective is to establish an international network of surface 

water monitoring sites and promote international harmonization of monitoring practices. The 

Programme was started in 1985 and 20 countries (18 European and USA and Canda) participate 

with supplying data to the programme' central database at NIVA. The inter-laboratory quality 

assurance tests is one of the tools for quality cintrol. The bias between analysis carried out by 

the individual participants of the Programme has to be cleary identified and controlled.  

 

 

 (Participants in the intercomparison) 

79 laboratories were participated on the intercomparison 0519, which was performed in 

July-August 2005. Among these countries, 6 laboratories in EANET countries were participated  

as follows.  
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Table 3 Participating laboratories in EANET region 

 

   

 

 

 

 

(Sample) 

Two set of samples, AB and CD, are prepared for the intercomparison test. The samples 

A and B are for the determination of major ions, and C and D are for the determination of major 

metals. The samples are prepared by spiking the filtrated natural water with stock solutions of 

stoichiometric containing the major ions, or heavy metals. The samples C and D are preserved 

by addition of 5 ml concentrated nitric acid pr. liter of sample. Table4 shows the example 

summary of the samples of intercomparison 0519. 

 

Table 4 summary of the samples of intercomparison 0519 

  Unit Sample A Sample B 

pH  6.70  7.20  

Conductivity ms/m 2.96  6.40  

Alkalinity mmol/L 0.094 0.312 

Nitrate/nitrite ug/L 242 295 

Chloride mg/L 2.20  3.49 

Sulphate mg/L 2.92  6.01 

Calcium mg/L 2.80  8.05 

Magnesium mg/L 0.470  0.672 

Sodium mg/L 1.69  2.68 

Potassium mg/L 0.320  0.559 

   Sample C Sample D 

Iron ug/L 60.7 47.0  

Manganese ug/L 3.07 2.40  

Cadmium ug/L 0.028 0.040  

Lead ug/L 0.075 0.040  

Copper ug/L 12.9 3.01 

Nickel ug/L 0.47 0.45 

Zinc ug/L 6.83 21.9 

 

 (Schedule of the project) 

Thailand Air Quality and Noise Management Division 
Japan Shimane Prefectural Institute of Public Health 
Russia Laboratory for Monitoring of Atmosphere 

Philippines EMB, DENR Compound 

Thailand Environmental Research and Training Center 
Japan Acid Deposition and Oxidant Research Center 
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 Niva distributes the invitation letter to laboratories on annual campaign in late April-May. 

 The samples are mailed from the Programme Centre in June (in case of 2005). Most of the 

participating laboratories can receive the samples within one week. 

 The participants are asked to analyze the samples as soon as possible, and return the 

analytical results within one month after the samples arrive at the laboratory.   

 After receiving the analytical results from the laboratories, the data are treated by the 

method of Yoden plot and the statistical treatment. 

 The median value of the results received from the participants is selected as “true” value 

for each parameters. 

 

(Submission of the reports) 

Participants are requested to submit the analytical results and detailed information about 

the methods in the proposed forms. 

Niva prepares and publishes annual report every year. 

 

(Contacts) 

Haavard Hovind 

Researcher 

Norwegian Institute for Water Research 

P.O.Box 173 Kjelsas, 0411 Oslo, Norway 

e-mail: haavard.hvind@niva.no 

Phone: +47 22 18 52 77 

 

(Note) 

Network Center for EANET received the invitation letter from NIVA on new intercomparison 

test (0620) to be started soon. NC asked all national QA/QC managers and Heads of National 

Centers to inform the responsible persons of the laboratories in their country on this year  

project. 
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Fig. 2 Registration form for ICP-Waters 


