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1  Air Quality Monitoring and Reference Laboratory 

1.1 Introduction 
The Norwegian Institute for Air Research, NILU, has installed the main part of an air 
quality monitoring and management system for Ho Chi Minh City (HCMC). The 
Norwegian Agency for Development Cooperation (NORAD) supported the project, 
which was the second phase of an earlier project funded by DANIDA. The Executing 
Agency for the Ho Chi Minh City Environmental Improvement Project Air Quality 
Monitoring component (HEIA) was HCMC Environmental Protection Agency (HEPA), 
which is an agency under the Department of Natural Resources and Environment 
(DONRE). 
 
On 16 November 2004 an extension of the project was signed between DONRE and 
NILU. The new project is named the Ho Chi Minh City Environmental Improvement 
Project; Air Quality Monitoring Component, Reference Laboratory and Training 
(HEIA-R). NORAD shall make payment for supplies and services provided under the 
new Contract. 
 
A first mission during the new phase of the NORAD project was paid to HCMC during 
28 January to 4 February 2005. In Hanoi we had meetings with NORAD to discuss the 
continuation of the HEIA programme and to report on the status of the project. In 
HCMC we analysed air quality data, performed corrected actions and did some training 
on the data assessment at the computer centre. Procedures for data quality controls after 
imported to the database were also developed. Plans were also developed for the 
continuation of the HEIA project. 
 
During the first phase of the HEIA project HEPA experts have received training and is 
now operating the measurements as well as the air quality management system 
AirQUIS. However, experience has shown that much more training is needed to keep up 
an adequate quality in all parts of the programme. Training will be given as part of the 
installations of a reference laboratory and during upgrading of the operational 
procedures. 
 
We have decided to continue the Mission report numbering from the last Mission 5 
report as of December 2004. This Mission to HCMC will therefore be number 6 and 
took place from 1 May 2005 to 14 May 2005.  
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Some of the tasks undertaken during Mission 6 were: 
 

• Verify the quality of the collected data (GIS, measurement and emission) since 
our last visit in November-December 2004 

• Present and discuss 24-h average data and the QA/QC procedures 
• Perform gap analysis of the existing data regarding improvement of the quality 

of data, data checking procedures at HEPA computer centre 
• Improvement of emission data (point sources (positions), line sources (traffic 

count) and area sources (wards and population data) 
• Prepare a report of the air quality data together with the HEPA team  
• Upgrade the existing AirQUIS version 
• Undertake complete audit of the measurement stations 
• Start the repair and maintenance training 
• Perform passive sampling of NO2 and SO2 as functions of distance from streets 

where we know traffic density and have continuous measurements 
• Reference laboratory planning, instruments and room 
• Meeting with DONRE on Reference laboratory facilities 

 
The daily schedule for Mission 6 is presented in Appendix A1 
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2  Monitoring and Reference Laboratory design and 
update 

2.1 Monitoring sites operated 
The air quality monitoring programme in HCMC consists of 9 automatic stations in 
addition to some manually operated stations reported by HEPA. The monitoring stations 
installed during the Danida/NORAD projects are presented in Table 2.1. 
 

Table 2.1: Air pollution measurement sites in HCMC, site characteristics and 
positions. 

Stations Indicators UTM 84 N 

ID 
 
Code Name Charact. PM10 NO2 SO2 O3 CO 

X coordin 
(m) 

Y coordin 
(m) 

1 DO DOSTE Traffic  X X X X 684,430 1,192,220 
2 HB Hong Bang Traffic  X  X X 681,620 1,189,460 
3 TD Thu duc Res/Ind  X X   693,640 1,199,790 
4 TS Tan Son Hoa Urb Bkg  X X X X 682,830 1,193,930 
5 TN Thong Nhat Traffic X X X  X 680,690 1,193,530 
6 BC Binh Chanh Traffic X X X  X 674,500 1,183,000 
7 ZO Zoo Urb Bkg X X X X  686,420 1,193,370 
8 D2 District 2 Res/ind X X X X  691,160 1,193,510 
9 QT Quang Trung Urb Bkg X X X X  677,940 1,200,080 

 
 

2.2 Reference laboratory 
The Reference Laboratory including maintenance and repair capacity building, plus 
additional training for the application of the AirQUIS system for air quality planning in 
HCMC is all part of the HEIA-R project. 
  
The main tasks to be undertaken in the project during 2005 are: 

1. Specify and approve the physical location and features of the laboratory 
2. Design the reference laboratory 
3. Procure equipment 
4. Test and verify equipment 
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5. Shipping of equipment 
6. Install, verify and test the equipment in the laboratory 
7. Develop training programme for maintenance, repair and calibration 
8. Develop QA/QC programme related to Reference laboratory activities 
9. Perform audits and train the ref-lab personnel 
10. Update the database and collect input data 
11. Meteorological data, training and improve instruments 
12. Perform training in air quality assessment, seminar 
13. Improve modelling capacity 
14. Undertake impact evaluation 
15. Prepare HEPA for undertaking abatement planning 
16. Improve data dissemination and information 

 
The space for the new Reference 
Laboratory was inspected. The location 
is in the first floor of the HEPA 
building. The size of the room is 4.60m 
x 4.31 m and the height is 2.15 at the 
lowest point and about 3.5 m at the 
highest point. 
The computer extension room is 3.8 x 
4.6 m.  
 
According to the time schedule agreed 
between NORAD, DONRE and NILU 
the installations of the Reference 
Laboratory must be undertaken in 
September 2005. Instruments have 
already been ordered in Norway, and 
they will be ready for shipment in 
August. 
 
The facilities available at HEPA to day 
are not adequate for the air quality 
monitoring and management 
programme. This was also agreed 
between Mr Khoa and Vice Director 
Chien in a meeting on 6 May 2005 
(See Appendix H3).  
 
Vice Director Chien also emphasized 
that HEPA would be located in 

137 Nguyen Dinh Chinh Street for many years to come. 
 
HEPA has already applied to People Committee for financial support to undertake 
construction work necessary to facilitate the computer centre and the new Reference 
Laboratory.  

entrance

Existing AQ 
computer 
room

Extension  to be 
included in 
computer room

New Reference 
laboratory

WC

Ground floorHEPA Offices

4.31

4.61

entrance

Existing AQ 
computer 
room

Extension  to be 
included in 
computer room

New Reference 
laboratory

WC

Ground floorHEPA Offices

4.31

4.61
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3 Procure and install Reference Laboratory 

3.1 Specifications 
The procurement of instruments for the Reference Laboratory has been finalised. These 
specifications have been used to request an offer from API. After receipt of the offer, 
NILU evaluated the content as well as prices and placed a new request at Industriell 
Måleteknikk in Norway. They also delivered all the instruments for the NORAD 
financed part of the monitoring system in HCMC (Appendix B). 
 
NILU has obtained a compatible price from the Norwegian company and the order was 
placed at the end of April 2005. 
 
The further plan is to have all equipment available in HCMC before the end of August 
2005 for installations in the Reference laboratory in September, when also testing will 
start. Benches and shelves will have to be purchased locally and prepared together with 
the room. 

3.2 Installations of instruments at Reference Laboratory 
When the room for the Reference Laboratory has been prepared instruments will be 
installed in a rack. To keep to the time schedule instruments should be installed in 
September 2005. 
 
The NILU instrument expert will prepare installations. Some training will be given to 
the HEPA experts during the installations. 
 
NILU also plan to install a new meteorological station for HEPA during the same 
period. This station will be located at the tower at DOST near Dien Bin Phu street in 
District 3. 
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4 Quality Assurance (QA/QC) 

4.1 Design QA/QC and documentation materials 
The establishment of the Reference and maintenance/repair laboratory will ensure that 
the programme will sustain good quality. A detailed evaluation of the available data in 
the HEPA database, as well as the results of the Audit undertaken during Mission 6 
clearly demonstrated the needs for a thorough evaluation and upgrading of the QA/QC 
system at HEPA. 
 

4.2 Quality control at data retrieval 
Quality control of data received at the Division of Environmental Quality, Monitoring 
and Assessment (EQMA) at HEPA has to be undertaken on a daily and weekly basis. A 
complete evaluation undertaken by NILU before Mission 6 shows that the quality of the 
data has been reduced during the last months. There are many reasons for this drop in 
quality; some instruments are out of operation, calibrations have not been followed up, 
frequent power breaks, Danida stations are out of calibration (span) gas, lack of 
maintenance and the routine site visits and calibrations are not consistent.  
 
New quality control routines for data quality assessment after retrieving the data into the 
database which was introduced during Mission 5 (Appendix E, Mission 5 report) does 
not seem to have been followed completely. 
 
To further improve this part of the data quality assessment it was decided during 
Mission 6 that printouts of all data, which is supposed to be collected in a special 
designed file, will be E-mailed to NILU. NILU experts will then evaluate the data and 
report back to the QA/QC officer at HEPA. 
 

4.3 QA/QC training 
Evaluation of data for the first years of measurements has indicated that some of quality 
routines will have to be updated. All routine operations and the use of standard 
operational procedures (SOP) and monitoring operations seem to have been followed up 
adequately. Additional training concerning quality assurance, calibrations, repair and 
maintenance will be performed as part of the establishment of the Reference Laboratory 
at HEPA. 
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4.4 Station Audits 
The NILU instrument expert performed a complete station audit between 7 May and 12 
May 2005 (See Appendix C). The NILU procedures for system evaluation audits have 
been followed.  
The station audit included several controls including: 

• The station itself (infrastructures) 
• Instrument performance including 

 - Performance evaluation audit - gas monitors 
 - Performance evaluation audit - PM10 monitors  
 - Evaluation of Meteorological equipment  

• Documents and operational reporting procedures 
 
A non-compliance report has also been prepared after the completion of the audits. A 
separate report has been prepared as a result of t he audit. A brief summary of the status 
is presented below: 
 
Quang Trung station (id 9) was visited at 11:00 hrs on 7 May 2005. At 11:04 the 
power for the whole area was taken and the audit was not adequately completed. Power 
was not available when we left the site at 12:00. 
The NOx monitor seemed to be out of order and the SO2 monitor had no zero 
calibration. The PM10 monitor was out of paper, which means that there was presently 
no recording of PM10 concentrations. The ozone monitor seemed to work properly. 
Calibration sheets and information of previous calibrations were not available in the 
shelter. This information had been brought to the computer centre at HEPA. It was 
agreed that copies of these forms had to be available at the station. 
 
District 2, D2 station (id 8) was visited from 13:00 hrs on 7 May 2005. The air 
conditioner at this station had broken down, and the temperature in the shelter, when we 
opened the door, exceeded 60 deg C.! All instruments were immediately turned off. 
Logbooks were inspected and found okay. 
The station was re-visited on 12 May 2005. The handrail on roof had collapsed. The air 
conditioning unit was now repaired and worked well. Temperature was now + 29 °C. 
The air intake manifold pump vibrates and makes a lot of noise. The PM10 monitor was 
not running. It had been shut down after an attempt to repair squealing noise by 
introducing RP7 into the pump. The pump did not survive.  
The gas monitors seemed to work OK, although the RCEL pressure in the NOx monitor 
was 20 % under minimum with no alarms.  
 
Zoo, District 1 (id 7) was visited at 14:00 hrs on 7 May 2005. The computer hard disk 
had problems for some time. The hard disk was taken to HEPA for repair, but without 
any success. The hard disk had then been returned to the station and presently no data 
was being stored in the station computer.  
The monitors at Zoo seemed to be working well as far as we could see. The paper roll 
was always empty and will have to be changed soon. PM10 concentration was recorded 
at 50 µg/m3. 
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At Binh Chanh was visited 9 May 2005. The shelter looks OK, but is influenced by 
heavy traffic on the main road. One could wash the shelter to make it appear like a well 
cared for unit. 
 
No lights in the shelter due to faulty lamp for a long time. It makes inspection and 
detection much easier if you have good work light. 
The shelter temperature was read as + 31° C. 
The Zero Air Generator (ZAG) at Binh Chanh has been running since last visit. 
The FH 62 PM10 dust monitor had been stopped. The reason was broken sampling tape. 
This was not recorded in Station Manual. No spare filter rolls in shelter.  
API 200 A NOx monitor was running, however not working.  
API 300 CO monitor. The was hot due to pump jammed. 
internal pump was jammed with power applied to the pump. It was quite hot. 
Station log books were not adequately filled in and historical log for the different 
instruments were missing 
All calibration data should be kept at site, copies at EQMA. 
 
At Hong Bang the external pump connection to intake manifold (glass) was broken and 
repaired with tape. 
Last maintenance visit was 24 Jan 2005 for O3 
Last maintenance visit was 23 Feb 2004 for NOx 
Last maintenance visit was 24 Apr 2005 for CO 
24 Apr 2005 The API 300 was switched off. Source warning and sample flow warning, 
no measurements. 
11 May 2005 Testing API 300 (CO) shows Sync warning and source warning. The filter 
wheel is probably stuck and IR-source is broken. 
The DANIDA sites have not been properly run since the span gas cylinders were empty 
in 2002/2003. 
 
DOST API 200 A (NOx) system reset message indicates power break. A zero warning 
could be malfunctioning Last maintenance visit 28 Apr 2005 showed API 200 A 
RCELpress warning. 
Previous visit was 16 Aug 2004! 
API 100 (SO2) was moved to EQMA HQ 14 June 2004. 
Last maintenance check on API 300 was on 28 Apr 2005.  
Previous visit was 4 Oct 2004! 
 
Thon Son Hoa was visited 11 May 2005 at 14:00 hrs. There were no interior lights. 
No charcoal filter on the NOx pumps exhaust from API 200 A (NOx). 
The API 300 (CO) and API 100 A (SO2) are at EQMA HQ. 
Ozone monitor seem to work. 
 

4.5 Change in QA/QC routines 
It was suggested after the audits to all stations that it may have been a better procedure 
to divide the nine sites between three persons. Then they have three sites each to run 
with better control of the situation. In addition the field operators may also specialise in 
different monitors. The normal routine calibrations and controls at each site will be 
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adequately undertaken. In cases of specific instrument problems the person responsible 
for the site can seek expert help from the colleague who is specially trained to maintain 
the particular monitor. 
 
The span gas cylinder pressure should be recorded for every span check. This is to keep 
a track on consumption. The field operators have to be very careful in closing the main 
valve after use. An open cylinder with closed regulator that is leaking will empty in a 
day or so. 
 
Once the data are collected and there are anomalies, the person responsible for the site 
should be contacted immediately to check out where the problem lies and appropriate 
action should be taken. If, for example, the PM10 yields no data, the tape may have run 
out. Then it is very important to stop the sampler to avoid contamination of the 
measuring head. Reserve paper tapes should always be available at the site. 
 
A plan for service/ maintenance of monitors and equipment should be prepared at 
least half a year ahead. In this way the chance of being stuck with a malfunctioning 
monitor or other essential pieces of equipment could be reduced. The spare part 
situation will also have to be foreseen. It is advisable to have some extra pumps and 
parts that are hard to come by. 
 

4.6 Local wind and temperature data 
The meteorological sensors are still not functioning according to expectations. 
Correction factors were introduced during Mission 5 for obtaining better wind direction 
data. Also lower temperatures have to be estimated based on upper temperature 
measurements. 
 
These procedures will have to be followed until a new weather station will be provided 
by NILU in September 2005. A new weather station, produced by Vaisala OY, arrived 
at NILU on 28 April 2005. This new type of automatic weather station will be tested 
and equipped with the new NILU data logger. The plan is to install the station at DOST 
in September 2005 as a “gift” from the NORAD/NILU project. 
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5 Install and improve AirQUIS performance 
 

5.1 Prepare AirQUIS platform and GIS 
New updated version of AirQUIS was installed and verified at HEPA during Mission 6. 
The shape files for Wards in HCMC have been prepared and installed in AirQUIS. 
 
The modelling area in AirQUIS has been identified and the grid system for modelling 
was decided before Mission 6. The grid consists of 43 EW and 35 NS points with 1 km 
resolution. Also stack coordinates for the large point sources have been re-inspected and 
new co-ordinates introduced in AirQUIS. 
 

5.2 Further development and testing 
NILU is continuing to improve AirQUIS regarding stability, performance and features, 
and new releases of AirQUIS have been made available for HEPA during the whole 
HEIA project period.  
 
During Mission 6 a number of activities and deliveries have been identified in Appendix 
D. Documents such as AirQUIS manuals (PDF format) and descriptions are not 
included in the appendix of this report. However, the delivery list (Appendix D1) 
includes all items delivered to HEPA. 
 
The work concerning the use of AirQUIS for monitoring data as well as for modelling 
and air quality planning is a continuous process. To update the system the following 
challenges have been solved: 

1. Reinstall the latest update and workable AirQUIS (See Appendix D2). 
2. Import HCMC's Wards shape file into GIS of AirQUIS (See Appendix D3) 
3. Revise and input traffic counting data into AirQUIS 
4. Import correct locations of point sources 

 
Also air quality data will have to be corrected according to tests and corrections that 
have been undertaken at NILU. 
 
Area sources (Wards), traffic sources (counting data) and point sources have to be 
updated, and test runs for concentration distributions will have to be prepared during the 
next Mission in May 2005. 
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Training was given concerning the creation of a local Oracle database with AirQUIS, 
and three memos were produced on how to install the Oracle 9i client for AirQUIS. 
 
New routines for export and import of AirQUIS projects have been developed and 
presented. NILU has improved the export and import routines by introducing batch-
files.  
 
The operator needs only to modify the following variables in the import.bat and 
export.bat files before running the routine. 
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6 Air Quality Modelling 

6.1 Prepare input data 
The input data to the model module of AirQUIS is still being collected and prepared. 
Emissions can be stored as field data sets for area sources, line and field data sets for 
road links and point data sets for point sources.  
 
The main data are  

• Emission data (or consumption/production data) 
• Emission factors 
• Meteorological data 

After raw data have been collected the model may have to perform spatial 
transformations, and scale the resulting values in order to convert to the desired units for 
the resulting data set. 
 

6.2 Emission inventories 
Visits were paid to two Districts in HCMC to identify industrial areas and potential 
emission sources. In Tan Binh District we met Mme Tien, who could point out 8 
industrial areas where emissions to air could occur. A map of the area is shown in 
Appendix E.  Most of the small and medium scale (SMS) industries have already been 
stopped or moved out of the city. 
The following industrial areas were, however, identified (See map Appendix E): 

1. Multi industrial area of SMS industries, Khu Cong Nghiep Tanh Binh 
2. Glass recycling in Ward 9 
3. Paper factory + vegetable oil factory 
4. Paper factory, recycling paper (Mai Lam & VIEN Donex?) (in database!) 
5. Plastic production, electric heater (EVA) (will move out in 2006?) 
6. Food processing and textile (boiler) + rubber factory 
7. Steel mill (closed) 
8. SMS industries: a) textile b) food processing (in database!) 

 
In District 11 we met with Mr. Hien. He also pointed out that the traditionally heavily 
polluted District 11 is now much cleaner. The main industries still remaining in District 
11 are textile dying, plastics and pharmaceutical industries. Many of the industries have 
already been moved out of the city, and some have been terminated. Some small 
industries were identified: 
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9. Paper recycling + textile and food processing 
10. Plastic factory included boiler (to move in 2007) cashew nuts, VOC emissions 
11. Textile factory (in database) 
12. Plastic bag production, no emissions to air? 
13. Pharmaceutical industry, boiler 
14. Ten small glass blowing factories, find oil consumption! 

 
Some of the small industries identified above are already in the AirQUIS database. 
 

6.2.1 Point sources 
The point sources already available during Mission 5 have been checked, corrected and 
verified. The updated co-ordinates and correct positions are now available in AirQUIS. 
During Mission 6 another 35 industrial areas have been identified. Data for all these 
areas were prepared and installed into the AirQUIS database. 
 

6.2.2 Population distribution, area sources 
To improve the quality of area source estimates population distributions for each ward 
within every District of HCMC was obtained during Mission 5. 
 
An example for District 1 in the central part of HCMC was shown in Mission 5 report. 
The Wards have now been imported to AirQUIS. It remains to distribute the emission 
estimates for each Ward into area source emissions based on one-kilometre grid 
squares. 
 

6.2.3 Line sources and traffic emission data 
All main line sources (major roads in HCMC) have been imported into AirQUIS. The 
data have been verified, and are ready for modelling. Some model tests have been 
performed and further model runs will be executed after Mission 6. 
 

6.3 Meteorological data input 
The meteorological data collected at the tower at DOST is not of very good quality. The 
most important parameter for the evaluation of air quality as well as input to the models 
is wind speed and wind directions.  
 
To check the validity of the wind field generated from the measurements taken from the 
tower at DOST, NILU has collected wind data from weather forecast models. Data have 
been available every 6-hour for grid points surrounding HCMC. We have selected one 
grid point located just north of HCMC.  
 
Figure 6.1 shows the occurrence of wind directions and wind speeds taken from the 
weather forecast data and from data at the tower. The periods are not the same in this 
example. Still we see that there is some resemblance in the data. The prevailing winds 
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are from around east and south-easterly directions. The tower data being more from 
south east while the forecast data are more from east.  
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Figure 6.1: Individual plots of simultaneous observations of wind speeds and wind 
directions based on data from weather prediction models and from 
measurements at the tower at Dost in HCMC. 

 
This information will further be used to verify and correct possible errors in the local 
data. They may also be used as direct input to the models as two alternative wind data 
sets. 
 
Model results will also be verified with measurement data. This task will start during 
2005, and NILU experts will be involved together with HEPA experts to perform these 
verifications in a process to improve model performance. 
 

6.4 Dispersion modelling 
Some test runs have been performed using the AirQUIS models. Even if the input data 
have not been completed it has been interesting to evaluate the model performance in 
HCMC.  
 
The models need considerable testing and modification before it may be called 
operational. An example of estimated PM10 concentrations is presented in Figure 6.2.  
 
The AirQUIS models will require good quality meteorological input data. We are still 
not satisfied with the situation regarding this issue, but we are working together with 
HEPA to solve the problem. 
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Figure 6.2: One hour average PM10 concentrations estimated by models based on 
emissions from the first set of main roads. 

 
Some additional information has also been collected using passive sampling as 
presented in November 2002 (Sivertsen, 2003), and in the Chapter below.  
 

6.5 Passive sampling of NO2 and SO2, May 2003 
Concentrations of NO2 and SO2 were measured along selected roads and streets in 
HCMC using passive samplers. The sampling period for most of the samplers were 
from 4 to 12 May 2005. 
 
A summary of the results is presented in Figure 6.3 below. Concentrations of SO2 
ranged between 16 and 53 μg/m3 as an average over 8 days of sampling. Similarly the 
NO2 concentrations varied from 24 μg/m3 at the urban background site at Ton Son Hoa 
to 84 μg/m3 in Ly Tuong Kiet Street near Thong Nhat hospital. 
 
It is also worth noting that the average concentration at the fifth floor at Liberty 2 hotel 
near the Binh Thanh marked was as high as 79 μg/m3 for NO2 and 39 μg/m3 for SO2. 
These concentrations may be typical for the average exposure in the city centre (District 
1) of HCMC.  
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The concentrations of NO2 decrease significantly with the distance from the road. 
Along the road and on the sidewalk concentrations of NO2 ranged between 60 and 85 
μg/m3, beyond 50 m from the road the concentrations levelled at about 40 μg/m3, which 
seems to be the typical urban background concentration of NO2.  
 
 

0

20

40

60

80

100

0 20 40 60 80 100

µg/m3 NO2 concentrations

Distance from curb side (m)
0

20

40

60

80

100

0 20 40 60 80 100

µg/m3 NO2 concentrations

Distance from curb side (m)

 
Figure 6.3: NO2 concentrations measured as a function of the distance from major 

roads. 

 
Details concerning the passive sampling procedures, locations, traffic density on the 
main roads and results are presented in a separate memo. 
 

 

Passive air pollution sampling         Tel. 9320121 /Mail:aqvie1702@hcm.vnn.vn 
Field observations        Observer:_Bjarne Sivertsen & Mr Huy 
 
Sampling period Site name UTM coord. Sampler concentrations (µg/m3 ) and comments 
From: To: (Position)   SO2  NO2 Comments 
Date Hr. Date hr.  East North (red) (blue)  
4May05 0920 12May 1320 HEPA balcony 683325 1193905 4 37  
4May05 0925 12May 1145 Street near HEPA 683210 1193910  39 90 m from Nguyen van Troi rd. 
4May05  12May 1100 South side road 683163 1193890 47 39  
4May05  12May 1105 60 m from road 683129 1193846  26  
4May05 1015 12May 1115 DOST fence 684491 1192199 40 72  
4May05  12May 1117 DOST shelter 684503 1192205  61  
4May05  12May 1120 DOST building 684487 1192225 16 47 30 m from street 
4May05  12May 1125 DOST tower 684440 1192205  51  
4May05  12May 1010 TN 50 from street 680735 1193377 25 34  
4May05  12May 0950 Ly Thuong Kiet str 680702 1193449 53 84  
4May05  12May 1000 Ly Thuong Kiet str 680670 1193420  46 50 m west of street 
4May05  12May 1030 Tan SonHoa 682920 1193856 18 24  
4May05 1650 12May 1600 Liberty 2 , 5 floor   39 79  
10 May 0930 12May 1330 HEPA gate in street    48 5 left of gate in Dinh Ching str 
4May05 1130 12May 1045 TonSonHoa fence  682884 1193887  24 100m from Nguyen van Troi rd. 

 
Developed by: Norwegian Institute for Air Research (NILU), POBox 100, N-2007 Kjeller, Norway 
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7 Field Operations 

7.1 Operational phase 
Field operations undertaken by the trained monitoring experts using the QA/QC system 
at all levels seem to work adequately. There are still some procedures described in the 
SOPs that will have to be repeated and updated as part of the establishment of the 
reference laboratory, See also the daily reports from the station Audits in Appendix C. 
 
Some of the monitors have been out of order for shorter or longer periods due to lack of 
spare parts. These matters have all been discussed and it is believed that the operations 
might be still improved. 
 
Instrument status was reported in April 2005 as shown in the Table below. 
 

 
NILU discussed the status and it was concluded that at least some of these instruments 
could be operated again after installations of adequate spare parts. For the API 100A it 
should be determined whether this is an electrical or mechanical fault. Was there any 

Instrument Error description Error Date Actions Done Status Station
API 100A Can not do Calibration (PMT unstability) 04 Apr 05 Calibration can not be doneNot OK QuangTrung

API 100A Sample Flow Warning; Shutter warning; conc= -38.8 11 Nov 03 Turn off Not OK Doste

API 100A Shutter warning 28 Jun 04 Turn off Not OK TanSonHoa

API 100A Shutter warning; Sample flow warning(336) 28 Jul 04 Turn off Not OK ThuDuc

API 200A Can not do Optic test (PMT: 951 mV) 06 Apr 05 Adjust PMT Not OK Zoo

API 200A Can not do Optic test (PMT: 1712 mV) 04 Apr 05 Adjust PMT Not OK District 2

API 200A Azero warning 16 Aug 04 Clean PMT cell.Turn off Not OK ThuDuc

API 200A Azero warning 23 Fer 04 Turn off Not OK HongBang

API 200A Azero warning (5000) PMT unstability 15 Oct 04 Turn off Not OK ThongNhat

API 200A Can not do Calibration (PMT unstability) 04 Apr 05 Calibration can not be doneNot OK QuangTrung

API 300 Sample flow warning 29 Aug 04 Turn off Not OK TanSonHoa

API 400A O3 Ref: 2898; O3 Meas: 2897 06 Apr 05 Adjust O3 Ref Not OK Zoo

API 400A O3 Ref: 2941; O3 Meas: 2939 04 Apr 05 Adjust O3 Ref Not OK QuangTrung

API 400A O3 Ref: 2877; O3 Meas: 2976 04 Apr 05 Adjust O3 Ref Not OK District 2

API 100A Optic test : 1586 21 Mar 05 No OK ThongNhat

API 200A Can not do Optic test (PMT: 2290 mV) 08 Apr 05 No OK BinhChanh

API 300 Sample Flow Warning (443) 29 Mar 05 Clean lines OK HongBang

API 300 CO Ref: 3104.9; CO Meas: 3660.8; Electrical Test: 28.9 21 Mar 05 No OK ThongNhat

API 300 CO Ref: 2743; CO Meas: 3203; Electrical Test: 17.1 08 Apr 05 No OK BinhChanh

API 400A Orifice flow warning 07 Apr 05 No OK Doste
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chance of strong light leak? UV or PMT dark offset < 200 mV? It was questioned 
whether they had tried factory calibration procedure? 
 
The status of the instruments and stations are also reported every week. This report has 
been presented to Mr Khoa and Mr Dam. An example of the weekly status as presented 
for week 20 and week 28 is shown in Appendix F1.  
 

7.2 Field zero/span calibration 
Field zero/span check and calibrations are undertaken at the sites every 2-week. 
However the site visits frequency seems to vary. At the Danida stations these controls 
cannot be undertaken at all, due to lack of gas.  
 
The ozone monitors have been calibrated by Smith Vietnam. However, it is difficult 
from the logbooks to identify these calibrations. 
 
Concerning calibrations there seem to have been limited or no control of the span gas 
quality.  
 

7.3 Maintenance and service 
Some instruments (from Danida) have now been operated for more than 5 years. The 
lifetime of some of these monitors are between 5 and 10 years. To keep up good quality 
data they need to be checked and maintained properly. NILU normally recommends a 
yearly overhaul of the instruments. This will in the future be one of the tasks of the 
reference and maintenance laboratory.  
 
As part of the establishment of the reference laboratory it is expected that the 
possibilities for instrument follow-ups, repairs and maintenance will be improved. 
It is still a chance that some of the instruments should be  
 

7.4 Reference laboratory functions 
The new Reference laboratory will have to undertake advanced quality assurance and 
maintenance routines. Once every year the monitors should undergo a dynamic 
calibration and overhaul at the Reference Laboratory. 
 
The field operations require that trained monitoring experts are visiting the stations 
every week. Other experts are being trained for using the data retrieval systems and the 
databases. QA/QC at all levels is an important issue that should be kept alive through 
regular Auditing of the system. 
 
Regular maintenance of the instruments is usually performed at the station during 
routine service visits. In addition to the regular maintenance NILU recommends a 
yearly overhaul where the instrument is examined, cleaned and adjusted more 
thoroughly. The overhaul will typically take two to three days. Due to limited space at 
the station and to prevent the overhaul activities from disturbing the other instruments at 
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the station the overhaul should be performed in the laboratory. In addition the overhaul 
usually requires spare parts, consumables and tools that is easier accessible in the 
laboratory then at the station. Before and after the yearly overhaul the monitor should 
undergo a linearity check to document the response after the last measurement period 
and before the next period respectively.  
 
The yearly linearity check as recommended by CEN and the yearly overhaul as 
recommended by NILU should be combined and performed at the same time in the 
laboratory. The linearity check requires a complete dilution/calibration unit. The three-
monthly calibration of the monitor requires only two gas concentrations, zero and a 
fixed span level and should be performed at the station. The two-point calibration 
requires a zero air generator and a span gas cylinder containing a fixed “outdoor” 
concentration. 
 
 

7.5 Consumables and spare parts 
During the HEIA project NILU has supported consumables and spare parts. This service 
has terminated. However, NILU has still given advice and support to HEPA.  
 
A list of available spare parts had been presented in April 2005. This was checked and 
updated during Mission 6 as presented in Appendix F2. 
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8  Data interpretations 

8.1 Understanding AQ 
Further evaluation of the data has been undertaken before and during Mission 6. All 
data have been transformed into 24-hour average concentrations for evaluation of data 
quality and comparisons with limit values. 
 
Training on the understanding of frequency statistics and air quality evaluation was 
undertaken during Mission 6. We also prepared the content of future monthly reports as 
part of this training. 
 
Surface ozone concentrations seem to be a major element in the high air pollution cases 
in HCMC. Data shows nice diurnal variations at all sites as shown in Figure 8.1. 
 

 
Figure 8.1: Three days of ozone concentrations measured at 4 sites in HCMC. 

 
The highest afternoon ozone concentrations reach about 240 μg/m3. The average diurnal 
variation of ozone as measured in January 2005 is presented in Figure 8.2. 
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Figure 8.2: The average diurnal variation of ozone at 4 sites in HCMC, January 2005. 

 
The highest average ozone concentrations occurred at the background station at Quang 
Trung. The average afternoon concentration was about 175 μg/m3. At the roadside 
stations Hong Bangh and Doste the afternoon maximum concentrations were about 120 
μg/m3. 
 

8.2 Meteorological data 
The problems obtaining good quality meteorological data remains as stated in Chapters 
4.6 and 6.3. Only the upper temperature data and wind speed data at the DOST station 
seem to be of adequate quality.  
 

8.3 AQI and statistics 
The Air Quality Index (AQI) procedures developed in 2003 have been generated 
automatically every day for more than a year. The air quality data available in the 
AirQUIS database has also been used to prepare statistics for monthly and annual 
reports. 
 

8.4 Internet presentations 
NILU supported HEPA in establishing an Internet presentation of air quality data 
online. Establishing of this web site was not a part of this project. However, HEPA 
asked assistance from NILU and the data can be found at www.hepa.gov.vn  and 
www.luftkvalitet.info for more information about NILU as Air Quality Service 
Provider. 
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9  Air Quality Assessment 

9.1 Use of AirQUIS 
The AirQUIS system is now being used by HEPA for producing air quality statistics, 
and for preparing input to the monthly reports (See Appendix G). AirQUIS is also the 
basis for air quality management and planning, and the preparations of input data for 
modelling purposes is continuously going on in AirQUIS (See Chapters 5 and 6). 
 
More training is still needed for the full understanding of the use of models. However, 
at least two experts are now using the AirQUIS modelling modules. Further training is 
being planned during the Autumn 2005. 
 

9.2 Improved model estimates for exposure evaluations 
Some model estimates have been undertaken as part of the testing of input data (See 
Chapter 6.4). Further studies are needed and will be undertaken during 2005. 
 
As part of future requirements for model estimates it has been our hope that experts 
from HEPA would be able to visit NILU for some weeks to modify and improve the 
modelling capacity for HCMC. Some of the possible improvements necessary to 
achieve good quality estimated concentrations were indicated in Mission 5 report. 
 
Simulated concentration fields may be used together with the AirQUIS assimilation 
module, which adjusts model results using updated observational data interpolated onto 
the model domain. This module uses local positional adjustment, scaling factor 
calculation, observational field interpolation and weighting factor field calculations to 
improve the concentration fields. 
 

9.3 Abatement and impact assessment 
Model estimates have already been undertaken to evaluate the impact of different 
sources in selected areas of HCMC. Training will continue during the new phase of the 
HEIA project, and it is anticipated that HEPA experts will be able in the future to 
undertake assessment and planning studies. 
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10  Task 11. Capacity building 
The additional funds made available from NORAD for the establishment of a reference 
laboratory will help to improve the operational capacity and the Quality Assurance part 
of the air quality monitoring programme and also improve the capacity concerning air 
quality management and abatement strategy planning. 
 

10.1 Instruments, monitors and QA/QC procedures 
Additional training will be a key issue in the development of the Reference Laboratory. 
This training will also include maintenance and repair of instruments in addition to the 
procedures for dynamical calibrations of the monitors. 
 
Additional training in the use of the AirQUIS system for daily quality check of data was 
undertaken during Mission 5 and was continued during Mission 6. New procedures as 
well as updated Standard Operations Procedures (SOP) will be developed during the 
new phase of the project. Seminars and workshops covering these QA/QC procedures 
have been planned and will be held late autumn 2005. 
 

10.2 AirQUIS training 
The basic training in the application of the AirQUIS system was given at NILU during 
the first phase of the HEIA project. This training is more or less continuously followed 
up by NILU answering questions and solving any problems raised by the HEPA 
experts. 
 
We consider also the additional training needed for modelling as part of the AirQUIS 
training. In this way the remaining training will more or less be considered as on-the-job 
training. Updated user guidelines have been handed over to the HEPA experts during 
Mission 5 and 6. 
 

10.3 Use of models 
A basic tool in the air quality planning process is the use of atmospheric dispersion 
models. Models have been part of the AirQUIS deliveries. To make the users able to 
fully understand the input data as well as the results from these model estimates, 
practical on-the job training is being undertaken. 
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HoChiMinh City (HCMC) has been selected for a health study; Air Pollution Poverty 
and Health (APPH) initiated by the Asian Development Bank (ADB). If this project will 
be a reality we have planned to add more training in modelling and model applications. 
The seminars to be held during the autumn 2005 will also include some more input to 
understand the dispersion models. 
 
However, most of the additional training in modelling will be as part of the model 
improvement and through visits to NILU. 
 

10.4 Statistics and reporting 
During Mission 6 some time was spent on the preparation of status reports such as the 
monthly report filed by HEPA to DONRE every month. After the Mission a report for 
the month of March 2005 was prepared. This report was then discussed and changed, 
and an English version of the report is available in Appendix G. 
 

10.5 Assessment and impact evaluation 
The first model estimates will be performed as soon as adequate input data, such as 
emission inventories and meteorological data are available. Impact evaluations have 
been performed for single sources, selected industries or selected roads and streets.  
 
Further exercises will be part of the training programme, and the objective is to collect 
as complete input database as possible, so that an optimal abatement strategy process 
can start. As part of the process it will be possible to evaluate the relative importance of 
the impact from selected sources or categories of sources. 
 

10.6 Further institutional building 
As part of the continued NORAD funded project NILU will do its best to update and to 
assure that the new Division of Environmental Quality, Monitoring and Assessment 
(EQMA) at HEPA have the best tools available and that adequate training is being 
given to the staff. These EQMA experts need to have updated knowledge of methods 
and data to represent the key personnel in the future. 
 
As long as NILU is part of the air quality projects undertaken in HCMC we will see that 
there is a continuous flow of information back and forth between the two institutions. It 
is in everybody’s interest that the HEPA experts will be able to communicate and use 
the tools provided by the NORAD funds in the best possible manner. 
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11  Administrative meetings 
Several meetings were organised at DONRE and HEPA during Mission 6. The results 
of these meetings are reported in the Appendices as Minutes from the meetings or in 
various memos. Project meetings have also been held at NILU. 
 

11.1 Project meetings 
Project meetings have been held at NILU to follow-up the project. Minutes of these 
meetings have been sent to HEPA/DONRE immediately after each meeting.  
 
As part of Project Meeting number 10 in February tasks and time schedules for the 
further work in HCMC was presented (See Appendix H1). This included both the work 
needed to continue second part of the HEIA project as well as some preparations needed 
to meet the requirements of the APPH project. 
 
Work indicated after December 2005 is mainly related to the ADB Health (APPH) 
project, where NILU/HEPA need to provide concentration estimates in specific areas or 
at specified receptor points.  
 
In Project Meeting number 11 in April 2005 it was indicated that a new meteorological 
station to be placed at DOSTE has been requested from Vaisiala OY in Finland. The 
existing weather station at DOSTE, installed during the Danida project, has never been 
operated adequately as stated in several Mission reports. HEPA and NILU have agreed 
to use money from the budget to procure and install a new weather station at DOSTE 
(See Appendix H2). 
 

11.2 Meeting at DONRE head office 
A meeting was arranged Vice Director Nguyen Van Chien at DONRE to discuss the 
establishment of the reference laboratory and to deliver the last invoice for verification 
before sending it to NORAD (See Appendix H3 and H4). 
 
It was pointed out that it is important that the facilities and the adequate manpower are 
being made available at HEPA. To maintain the good reputation and quality of the 
HEPA air quality monitoring network in HCMC an example of manpower needed was 
presented. The different options and possibilities were discussed as referred in 
Appendix H3. 
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In the meeting concerning the last invoice a memo was prepared to specify the tasks 
undertaken from January to April 2005 (See Appendix H4). The following tasks were 
briefly summarised from the first quarter 2005, relating to the invoice dated 29 April 
2005: 

• Data quality assurance and training 
• Daily concentrations 
• Preparing audits 
• Instrument status and spare parts 
• Preparing the Reference Laboratory at HEPA 
• Procurement of instruments 
• New weather station for HEPA at DOST 
• AirQUIS status and upgrades 
• Modelling data input 
• Internet pages 
• Project meetings 

Comments and conclusions are given in Appendix H4. 
 

11.3 Preparations for the new reference-laboratory 
Several meetings were held in preparation for the new reference laboratory (See Chapter 
2.2). The rooms and facilities were discussed, and a plan for renovating parts of the 
HEPA building was agreed upon. 
 
Instruments, as well as spare parts and consumables have been discussed, and NILU 
will further see that the necessary equipment will be made available in September 2005. 
Some local purchases will have to be specified such as computers, air condition systems 
and other practical tools to be installed in the new reference laboratory. Specifications 
are already available in the reference laboratory technical proposal and contract. 
 
The further plan is to have all equipment available in HCMC before the end of August 
2005 for installations in the Reference laboratory in September, when also testing will 
start. 
 

11.4 Future tasks and obligations  
A meeting was held at the end of Mission 6 to summarise the performances so far and to 
specify tasks and obligations to be undertaken during the next phase of the project. A 
list of 22 tasks are summarised in Appendix H5. It is anticipated that all responsible 
experts will undertake these tasks accordingly. 
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Appendix A  
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Appendix A1: Daily schedules 
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Appendix C 
 

Daily report from Audits  
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Daily reports from instrument expert (HW) 
 
06 May 2005. 
Arrived HCMC International Airport at 1720 local time. 
Taxi to Liberty 2 Hotel. Met by Mr. Bjarne Sivertsen from NILU. 
 
07 May 2005. 
Left Hotel at 0900 
Arrived at HQ at 0930 
We met Mr. Quoc, Dong and Huy and set off for Quang Trung (Software City). 
 
Arrived at Quang Trung at 1055. 
Shelter looked fine from the outside, but there were watermarks on the floor inside. This 
could either be a leak through the roof or condensation water from the zero air 
generators. One noticed that the zero air generator drain is right above the PM10 pump. 
As a precaution one should install a tube leading possible condensation water into an 
appropriate container on the floor. It is also advisable to check all intakes through the 
roof. Clean up around all intakes on top of roof and reseal with silicone if necessary. 
 
There was a power break three minutes after arrival i.e. at 1058. It turned out that the 
power failure was outside both the shelter and our control. It was not possible to 
establish neither the cause or when it would be re-established. Power problems have 
also previously been recorded. Try to solve that problem. The PM10 monitor will 
advance the filter tape every time it restarts when power is restored. Tape will run out if 
not changed in time. It is very important to stop the pump immediately to avoid 
contamination of sampling chamber. 
Could not find calibration results. Station Audit was aborted because of power failure.  
  
Arrived at ZOO at 1340. 
Another short audit since no data had been recorded since breakdown of OPSIS data 
logger from 16 April 2005. The instruments seemed to work OK. 
Left ZOO at 1410 hrs. 
 
Arrived at District 2 at 1500 hrs. 
The Air Conditioning (A/C) unit was running without cooling on arrival. The 
temperature inside the shelter was approximately 70°C. One could not touch the walls. 
Everything was switched off immediately. Consequently no audit was undertaken. 
Station Log revealed that there had been an attempt on calibration on 19 April 2005. 
This was interrupted by a power break outside the shelter. The power failure was not 
recorded in the Station Log. The next visit was on 25 April. The room temperature 
recorded as + 41°C. Next entry on 26 April indicates that the A/C might have been 
repaired. 
Left District 2 at 1540 hrs. 
 
08 May 2005. 
Survey of local traffic patterns and flow. Introduced to pedestrian behaviour vs. traffic. 
Study of fresh food market and silk trade. Culinary introduction to Viet Nam. 
 



Ho Chi Minh City Environmental Improvement Project 
Air Quality Monitoring Component (HEIA-R) 

 

NILU OR 38/2005  
 

46 

 
09 May 2005. 
Left Hotel at 0845.  
Arrived HQ at 0915. Used the time to write reports while waiting for different key 
persons to show up. Set off for Station Audit after lunch. 
Traffic was acceptable due to rain showers.  
 
Arrived Binh Chanh at 1440 local time. 
The shelter looks OK, but is of course influenced by heavy traffic on the main road. 
One could hose down (wash) the shelter to make it appear like a well cared for unit. 
 
On arrival first apparent problem was interior lights. They have been faulty for a very 
long time as far as one could understand. It makes inspection and detection much easier 
if you have good work light. 
The door was thus left open to give the little light there was. One has stressed that the 
door must be closed during visits to avoid dust entering and most important to achieve 
stable temperatures while calibrating.   
 
The shelter temperature was read as + 31° C. 
 
The Zero Air Generator (ZAG) at Binh Chanh was still running at arrival. Must have 
been on since last visit. 
 
The FH 62 PM10 dust monitor had been stopped. The reason was broken sampling tape. 
This was not recorded in Station Manual. No spare filter roll in shelter. The one lying in 
the drawer turned out to be used. 
 
API 200 A NOx monitor was running, however not working.  
 
API 300 CO monitor. The internal pump was jammed with power applied to the pump. 
It was quite hot. Exhaust line from pump was full of black dust. One of the pump 
suspension bolts had worked away the rubber sleeve. This has not been recorded. There 
are so few words in the entries that one can hardly decipher. Write as if someone 
strange (the auditor) should read it. 
 
One misses a historical log for the different instruments showing in correct sequence all 
that occurs. This form should be with boxes for each entry, clearly timed, dated and 
signed. 
All calibration data should be entered into a similar form and kept at site. These sheets 
should be brought to HQ for copying into appropriate files and then RETURNED to site 
in order to always have control at site over developments and trends. 
There were no tools either in shelter or in Station Visit Kit. 
 
Always bring a torch with fresh batteries and a mirror to inspect awkward places. 
The person responsible for data collection from sites should immediately contact the 
person responsible for site once data irregularities occur. It is in your own interest that 
the quality and amount of data are optimal. 
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One should make a plan for service/ maintenance of monitors and equipment at least 
half a year ahead. In this way you reduce the chance of being stuck with a 
malfunctioning monitor or other essential pieces of equipment. That is if you have 
foreseen the spare part situation. It is good to have some extra pumps and parts that are 
hard to come by. 
 
It is very good that you look into the shelter any unscheduled time you are in the area 
and report to the person responsible.  
 
ZAG at Thong Nhat was very noisy. Sounded like main bearing is about to jam. Do 
something about it! 
 
10 May 2005 
Stayed at hotel because of illness  
 
11 May 2005  
Arrived at HQ at approximately 0915  
Sorting out data and double-checking calibration values while waiting for car. 
Discussion with Mr. Quoc revealed that they do not have equipment for ozone 
calibration. Calibration is done by SVN and zero check is done by HEPA. They also 
lack procedures for carbon vane replacement in the PM10 pump. 
 
Left for Hong Bang at 1140 
Arrived Hong Bang at 1205 
The external pump connection to intake manifold (glass) was broken and repaired with 
tape. 
Last maintenance visit was 24 Jan 2005 for O3 
Last maintenance visit was 23 Feb 2004 for NOx 
Last maintenance visit was 24 Apr 2005 for CO 
24 Apr 2005 The API 300 was switched off. Source warning and sample flow warning, 
no measurements. 
11 May 2005 Testing API 300 (CO) shows Sync warning and source warning. The filter 
wheel is probably stuck and IR-source is broken. 
The DANIDA sites have not been properly run since the span gas cylinders were empty 
in 2002/2003. 
Left Hong Bang at 1255 
 
Arrived DOSTE at 1310 
API 200 A (NOx); System reset message indicates power break. A zero warning could 
be malfunctioning Azero solenoids. The pump is making a terrible noise. Although 
flows are OK, the RCEL press is 50 % above max. The SAMP pressure is just a fraction 
under max limit. All this indicates that pump service or replacement is urgently needed. 
You don’t get correct measurements outside the permitted range. 
 
Last maintenance visit 28 Apr 2005 showed API 200 A RCELpress warning. 
Previous visit was 16 Aug 2004! 
API 100 A was moved to HQ 14 Jun 2005. 
Last maintenance check on API 300 was on 28 Apr 2005.  
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Previous visit was 04 Oct 2004! 
Left DOSTE at 1350 
 
Arrived Thon Son Hoa at 1400. 
No interior lights. 
No charcoal filter on the NOx pump exhaust from API 200 A (NOx). 
The API 300 (CO) and API 100 A (SO2 ) is at HQ. 
Left Thon Son Hoa at 1425 
Back at HQ 1435. 
Difficulties in finding calibration data due to the fact that there has not been any 
calibration by HEPA since span gas cylinders were emptied. One understands that this 
task has been performed by SVN. In that case where are the calibration results?? 
 
12 May 2005  
0915 arrived HQ. 
0925 left for District 2. 
1000 arrived District 2. 
The tree close to the gangway on the roof has pressed against the handrail such that the 
handrail had collapsed. Closer inspection revealed that corrosion had done much of the 
pre-work. Pressure from the tree did the rest. The tree must be cut down for two 
reasons; one to avoid reoccurrence, two to avoid influence on the air sampling intakes. 
The air conditioning unit was now repaired and worked well. Temperature was now         
+ 29 °C. 
The air intake manifold pump vibrates and makes a lot of noise. Try to dampen the 
vibration. 
The PM10 monitor was not running. It had been shut down after an attempt to repair 
squealing noise by introducing RP7 into the pump. The pump did not survive. The 
“super universal fix all” spray most probably caked carbon dust inside and thus made it 
stall. These pumps are designed to run dry. The solution is to dismantle the pump, clean 
out the chamber and the vanes before reassembling.  
The gas monitors seemed to work OK, although the RCEL pressure in the NOx monitor 
was 20 % under minimum with no alarms.  
 
One suggests that span gas cylinder pressure should be recorded for every span check. 
This is to keep a track on consumption. Be very careful in closing the main valve after 
use. An open cylinder with closed regulator that is leaking will empty in a day or so. 
The small set of drawers is really not suited to hold all the manuals. A small shelf on the 
wall will be better and make the manual more accessible. 
1055 left District 2 for HQ. 
1140 arrived HQ. 
 
One understands that running 9 sites can be quite a challenge. A suggestion would be to 
divide the nine sites between three persons. Then they have three sites each to run with 
better control of the situation. They may also specialise in different monitors. The 
normal routine will be run well by the person responsible, but he/she can seek expert 
help from the colleague who has that particular monitor as his/her field if need be. 
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Once the data are collected and there are anomalies, the person responsible for the site 
should be contacted immediately to check out where the problem lies and appropriate 
action should be taken. If, for example, the PM10 yields no data, the tape may have run 
out. Then it is very important to stop the sampler to avoid contamination of the 
measuring head. 
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Appendix D  
 
 

AirQUIS Performance  
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Appendix E  
 
 

Industrial areas  
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Industrial areas in Tan Binh District and in District 11 
A survey has been undertaken in the Tanh Binh District and in District11. Areas with 
industrial emissions to the atmosphere are indicated on the map below. 
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Tan Binh industries (from: Le Van Khoa, Relocation polluting 
industries)  
Tan Binh is an inner district with an area of 38.45 km2 and population of 657,000 
people (dated 12/2001). Tan Binh is considered as the industry district of Ho Chi Minh 
City with many industrial activities (both in small scale and large scale). Statistically, at 
the end of 2001, except 82 state-owned enterprises, or foreign-invested enterprises 
directly under central government and city government, Tan Binh had also 5,131 
industrial enterprises, including 6 state-owned enterprises, 11 co-operative enterprises, 
216 limited-trade companies, 114 private companies, and 4,810 family-based 
enterprises, together employing about 50,000 labourers. Besides, Tan Binh Industrial 
Park has 93 enterprises that hire land, of which 36 enterprises now are operating. 

From 1996 to 2000, industrial production and small-scale industry of Tan Binh had 
increased with an average of 15% per year. In 2001, the total value of industrial 
production of Tan Binh District was 3,289 billion VND (219 million USD). It rose 
17.6% as compared to 2000 and constituted 18.2% of the total production value of 
private enterprises of HCMC. 

The economic development of Tan Binh District not only has contributed to the budget 
of the district, but also created many jobs for residents in the district and city. The 
industrial and commercial tax of Tan Binh has contributed to 65-70% of the total 
income of the district and Tan Binh industrial enterprises have attracted over 10,000 
new labourers per year over the last years. 

 
At the end of 2001, there were 387 out of 4,500 enterprises relocated or being closed by 
the PC of Tan Binh District. As part of the Relocation Programme, there are 399 among 
the 4,300 enterprises, which are required to be defined to relocate before 2004, because 
of their serious environmental pollution. 3,901 industries will be relocated in the 
following years. In order to facilitate this task, Tan Binh District has conducted some 
community-based interviews in which the enterprises and the related management units 
sit together to find out the best ways for the relocation process. However so far only 51 
SMEs were moved to the suburban areas. 
 

 Temp. 
(oC) 

Dust 
(mg/m3) 

SO2 
(mg/m3) 

NOx 
(mg/m3) 

CO 
(mg/m3) 

Range of pollutant concentration 
 

78 - 407 22 -226 1,420 - 4,812 186 - 626 10 - 473  

Average concentration 
 

 166.3 3,452 529 95 

TCVN-5939-1995 -A - applied for 
enterprises who started operation 
before 6/3/1995  

 600 1,500 2,500 1,500 

TCVN-5939-1995-B - applied for 
enterprises who started operation 
after 6/3/1995  

 400 500 1,000 500 
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Appendix F  
 
 

Status reports 
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Report on Air Quality in 
HoChiMinh City 
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Minutes of meetings 
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