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ABSTRACT 

Title 
Consultant for setting up Eco-toxicology Laboratory. 

Objective 
This fifth mission on the project consisted of a follow- up of the 
fourth mission, technical input in establishing the ecotoxicology 
laboratories and provide assistance in better understanding of the 
impact on ecosystem of especially pesticides, in order to implement 
working plans for the laboratory for the beneficial of Pakistan and 
RENPAP member countries. Collect information on further equipment 
necessary to be purchased and evaluation of needed training for 
staff merobers. 

Conclusions 

TPR meeting was held in Islamabad with a fruitful result. 

Chem section is operating, needs routine. 

Three plans for future activities for the chem section were made, 
annex V, VI and VII. Short term plcn annex VIII. The plans are rough 
drafts ~or future activities. The e~onomic needs are only for vari
able costs. 

Terrestrial sectjon has not proceeded as planned. 
Microbiology section is completely without activity. 
Internal (;local) disagreements seems to be the main cause of this. 

Reconmendations 

The main recommendations are cited in annex IV. 

Training of two scientists, Mr. Karam Ahad and Mr. Rauf Ahmed, chem. 
section, in one month in pesticide chemistry in Denmark. 

Let Dr. S.A. Hassan, Darffistadt introduce working procedures (hands 
on) of impact of pesticides on beneficial arthropods in Islamabad 
for one week. 

Hire Miss Tazeen Awan, chemist and quality assurance auditor. She 
seems qualified and has been working at Zeneca, Brixham, UK. Now 
returning to Pakistan. Very valuable in the chem section. 
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I. nrrRODUCTION 

This report is made )y Erik Kirknel, Ministry of Agriculture, Danish 
Institute of Plant and Soil Science, Department of Weed Control and 
Pesticide Ecology, Flakkebj~rg DK-4200 Slagelse. The job descripcion 
is reproduced in Annex I. 

The first part of the mission took place on 13-20 February, the 
second on 9 October to 6 November 1993, the thi~d part from 14 March 
to 9 of April 1994 the fourth part from 19 December 1994 to 3 
January 1995 and the fifth part from 3 July to 25 July 1995. 

This fifth mission on the project consisted of a follow-up of the 
fourth mission, technical input in establishing the ecotoxicology 
laboratories 3nd provide assistance in better understanding of the 
i~pact on ecosystem of especially pesticides, in order tc implement 
working plans for the laboratory for the beneficial of Pakistan and 
RENPAP member countries. Collect infirmations on further equip~ent 
necessary to be purchased and evaluation of needed training for 
staff members. 

The reports mentioned in Appendix III, describes the available 
reports done p~eviously in the project. 

II. - ACCOMPLISHED SINCE LAST REPORT AT NARC 

Chern section has fulfilled its obligations following the 
planned activities. 

III. NOT ACCOMPLISHED SINCE LAST VISIT AT NARC 

None of the equipment listed in last report of mine was 
arrived. 

Generator not imolemenced. 

Steering group not established. 

Clear definitions of responsibility in the three sections still 
missing. 

Terrestrial se~tion has still not started ra1s1ng a culture of 
parasites for testing the effect of pesticides, despite a 
complete training has been given to member of this group. No 
physical obstruction for not starting this project. 

Still not enough space provided by NARC. 
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IV. FURTHER EQUIPMENT HEEDED 

In agreemeat with Dr. Umar Khan Baloch, a list of further requested 
items needed was made during the visit. 

Auto sampler Jials w/screw cap. HP-type. 1000 pieces. 
Screw cap. cat. no: 518:-0723, total 2300 Dkr 
Vials, cat no 5182-07i6, total 1380 Dkr 
Hewlet~-Packard 
Birker0d Konqevej 25 
3460 Birker0d 
Phone +45 45.99.10.00 
Fax. +45.42.81.58.10 
Necessary for final sample storage. 

Universal centrifuge 16 
Inclusive 10 ml and 100 ml centrifuge glass ware 
approximately price: 25.000 Dkr. 
and 

Pyrex 2 L water bottles, 50 pieces 
Bottles, cat. no: l-F-3010-2 L , total 3.500 Dkr 
Red screw caps, cat no: l-F-3010-A, to:al 1.050 Dkr 
Bie and Berntsen A/S 
Sandb<fkvej 7 
2610 R0dovre 
Phone +45.44.94.88.22 
Fax: +45.44.97.27.09 

V. CONCLUSIONS 

TPR meeting was held in Islamabad with a fruitful result. 

Chem section is operating, needs routine. 

Three plans for future activities for the chem section were made, 
annex V, VI and VII. Short term plan annex VIII. 

Terrestrial section has not proc~eded as planned. 
Microbiology section is completely without activity. 
Internal (=local) disagreements seems to be the main cause of this. 

VI. RECOMMENDATIONS 

The main recommendations are cited in annex IV. 

Training of twc scientists, Mr. Karam Ahad and Mr. Rauf Ahmed, chem. 
section, in one month in pesticide chemistry in Denmark. 

Let Dr. S.A. Hassan, Darmstadt introduce working procedures (hands 
on) of impact of p~sticides on beneficial arthropods in Islamabad 
for one week. 

Hire Miss Tazeen Awan, chemist and quality assi.:rance auditor. She 
seems qualified and has been working at Zeneca, Brixham, UK. Now 
returning to Pakistan. Very valuable in the chem section. 
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ANNEXES 

I:. JOB DESCRIPTION 

Purpose of project: To establish an eco-toxicology laboratory at 
the National Agricultural Research Centre 
(NARC) Islamabad, belonging to The Ministry 
of Agriculture ~nd study the fate and effects 
of pesticides in the environment and aiso 
make Pakistan effectively interact as Techni
cal coordinator giving inputs to eco-toxicol
ogy to the Regional Network on Pesticides for 
1'\sia and The Pacific (:K£NPAP) . 

Duration: 

Duty stat.ion: 

Duties: 

Qualif icationa 

3 weeks in Islamabad, 1 week hornebased july 1995. 

Islamabad, Pakistan. 

The expert, during his return mission, is expected 
to assess the work carried out in the Centre with 
regard to the functioning of the various labora
tories. He should also ass~ss the progress made 
since the last expert group meeting (EGMl, the type 
of project undertaken by the research groups and 
specially the type of linkages that should be main
tained between the ecotoxicology centre and other 
laboratories. 

The expert should: 

-Assist in preparing a workplan for the next 12 
months and also suggest a project concept for con
sideration beyond 1995 taking in consideration the 
utilization of facilities of manpower towards the 
benefit of government and industry in ~he field of 
pesticide and chemical safety. 

-Take a major role in p~oposing agenda of dis
cussions and reporting at the tripartite meeting 
scheduled in July 1995. 

-At the end of the assigninent he should submit a 
report giving his findings and recommendations. 

A chemist, biologist or environmentalist with e:-:
tensive experience in analytical work related to 
pesticides and their residues in the ecosystem. 
Must have held senior position in Government lab
oratories or industries ard supervision for group 
of andlytical chemists. MLst be familiar with GLP 
and MRL, ADI for pesticides and OECD guidelines 
with regarding to quality control and quality assu
rance. Experience in the ciev-!loping countries would 
be an advantage. 
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During his/her homebased work he/she will iden.tify 
the suppliers of equipment and also arrange any 
training to the counterparts on ecotoxicology and 
provide necessary advice for TJNIDO to take action. 

English 

The United Nations Industrial Development Organiz
ation (UNIDO) has been assisting 15 Asian countries 
through a network called Regional Network on Pesti
cides for Asia and the Pacific (RENPAP) mainly to 
promote safe development of pesticides. Under this 
project specific areas have been assigned to the 
different member countries to provide technical 
inputs as shown below: 

Formulation technology: 
Quality control: 
Bio-botanical pesticides and 
Residue analysis: 
Occupational safety: 

India 
Rep. of Korea 

Thailand 
Philippines 

Operational safety, 
Waste management and 
Environment safety: Thailand 
Application technology: Malaysia 
Data collection/Disse:nination: India 
Ecotoxicology: Pakistan 

Pakistan has taken up ecotoxicology based on the 
facilities available. These facilities need to be 
strengthened and from the contribution of Denmark 
to UNIDO Industrial Development Fund (IDF) a pro
ject has been approved to strengthen the ecotoxico
logy laboratory of the National Agricultural 
Research Centre of the Ministry of Agriculture. The 
main aim is to link pesticide industries with the 
ecotoxicology laboratory and make use of the facil
ities for carrying out experiments on the fate of 
pesticides they produce for Pakistan market. Self 
sustainability (partly or fully) of the project is 
also considered to be an important factor by pro
viding services to industries, government institu
tions dealing directly or indirectly with pesti
cides. 
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ACTIVITIES IN ERC FROM 4 July 1994 to 25 July 1995. 

Mainly stayed at NARC getting the analytical in
struments operating for analysis. 
Ordered spare parts for hydrogen generator and gel 
filtration unit. 
Contacting the different suppliers in Europe for 
technical advise in order to correct malfunctions 
of instrumentation. 
Made plans for future work for the Ecotox centre 
rrequent meetings with the country director, Dr. 
Ahd El-Rahim Marei. 
Participating in the TPR meeting. 
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ANNEX III 

III. REFERENCES AND REPORTS CONSULTED 

1 . CALDEBBANK, A. 
Unido report on environmental toxicology related to 
pesticides in Pakistan. DP/RAS/85/023. 1988. 

2 . CALDERBAH!t, A. 
Unido report on an Ecotoxicolcgy Research Centre in 
Pakistan. DP/RAS/85/023. 1990. 

3 . FLETCHER, It. 
Unido report on Establishment of an Ecotoxicology Centre. 
US/PAK/90/294. 1992. 

4. KIRKHEL, ERIK 
Unido report on findings and recommendations on estab
lishing an Ecotoxicology Centre in Pakistan. 
DP/RAS/88/031. 1993a. 

5 . KIRKHEL, ERIK 
Unido report on findings and recommendations on estab
lishing an Ecotoxicology Centre in Pakistan. 
DP/RAS/88/031. 1993b. 

6. KIRKHEL, ERIK 
Unido report on findings and recommendations on estab
lishing an Ecotoxicology Centre in Pakistan. 
US/PAK/90/294/11-01/B/Jl34L6. 1995a 

7. KIRKHEL, ERIK 
Unido report on findings and recommendations on estab
lishing an Ecotoxicology Centre in Pakistan. 
US/PAK/90/294/11-01/? 1995b 
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IV. REPORT OF TPR MEETING 

Recomnendations from the Chief Technical Adviser at the TPR 
meeting held in Islamabad, Pakistan, 17/07/1995. 

(US/PAK/90/294/11-01). 

The chemical analytical ~ection of the Ecotox center is imple
mented to a degree of being able to detect residues of pestici
des in ppm level of plant material. 

Only routine is missing, and it is therefore a task to arrange 
funding for the future for this for Pakistani conditions, 
unusual but urgently needed activity. The section is equipped 
with the most modern analytical hardware. Intense training 
abroad for a couple or the staff members should ensure the 
section to be in a position of producing resu~ts very soon, of 
a high professional standard. 

The Ecotox center has been started in cooperation with local 
and foreign professional and economic help. This initiating 
process is maybe over. I will strongly reconmend local support, 
which is absolutely necessary in order to utilize this section 
for the benefit of the Pakistani need in this area. 

It is necessary for producing high ouality research in pestici
de residue analysis, to introduce some sort of quality dssuring 
system. The economic impact on the industry from the results of 
this kind of research, is often of great importance. If the 
industry and the national authorities are going to accept these 
results, they must have some s~rt of guarantee for high quality 
research. Too much incompetent research has been performed in 
this area all over the world in the past, with the consequences 
of mistrust from the industry. 

Good Laboratory Practice (GLP) is such a system. It is imple
mented in the future in all competitive laboratories in order 
to survive. At the present moment it is not possible in Paki
stan to get accreditation and accepted compliance with GLP. 

Parallel to GLP is introducing ISO 9000 series of quali~y 
assurance system. ISO 9000 is a must for the industry in order 
to be able to export to the global market in the future. 

But the section has been introduced to GLP and will be able to 
perform their research under the principles of GLP, if the 
discipline will be strengthened and the physically resources 
expanded. Under the prevailing conditions it is not oossible ~o 
perform GLP like activities. 
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Because ot this, I will reconnend the local aut-horities to 
consider the ground f locr of the building to be incorporated 
into the Ecotox center, because introduction of GLP in pesti
cide residue analysis is a must today. 

It will also be of high beneficial value to demonstra~e to 
others in your scientific comntunity, what it means tc work 
under a quality assuring system. The working conditions for the 
scientist are simply not satisfactoril~· Lo perfo:-m G;Jp on t:he 
chem section. More offices are needed and a conference room is 
essential. This has bee~ pointed out in the previous repOLLS. 
The traffic through the building, is introdu~ing a high degree 
of contamination, reducing the quality of this lo~-level of 
detection. 

Furthermore I will appeal to NARC to make eventually not 
operating gas chromatographs and other useful instruments in 
the possessicn of NARC, available for the chem. sect5.on in 
order to opti~ize all equipment locally available. 

I will rec0111Dend to expand the Ecotox center with at least a 
couple of agricultural graduates, specialized in entomology, in 
order to strengthen the basic disciplines towards implementing 
Integrated Pest Management (IPM). 

The terrestrial ecology section has been trained at the best 
places in Europe in the very important subject: The influence 
of pesticides on beneficial arthropods. This low cost research 
activity is expected to produce results of a very high i~terna
tional standard in the near future. The results are urgently 
needed in !PM-programs. 

In tne build-up phase of the Ecotox center, it was suggested 
from local side to form a section of microbiology. The disci
pline, the influence of pesticides on micro flora, is an extre
mely difficult research area to handle. Very few institutes on 
a global basis has come out with reproducible results to be 
utilized, not only by agricultural research and practice, but 
also by environmentalists and governmental agencies in regis
tration processes. The parameters i~fluencing the microbial 
community are so complex that it is difficult to find sound 
conclusion. I will recomnend, also in the light of very limited 
resources{ this section to be cancelled. 

I will also recomnend UNIDO to strengthen the cooperation with 
their consultants whe~ receiving the report for consultancy. 
B~tter synchronous activity, and diaiogue hetween Dept. of 
purchase and consultant. It is of course understood that UNIDO 
can not follow all recommendat:ons made by consultant. But a 
dialogue would be heneficial !or the priority in selection of 
hardware and training. Also it will be of extremely beneficial 
value if the consultant before a consultancy at least was 
informed what has been ordered and received in order to plan 
his accivity. Better coordination between dates of consultancy, 
ordering and shjpment of hardware will optimize the limited 
resources. These a~gurnents are also ~alid for planning training 
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and visits abroad. Well planned training is the basis for good 
result. 

Finally I will strongly reconpend to take a very important 
issue serious, mentioned in 3 out of 4 reports: Establishment 
of a stee~ing group. 

It must be understood, that this area of research, especially 
in Pakistan, is new and very few people are working with pesti
cide residue analysis. It will be fatal to the scientific 
community, and the invested resources in the chem section, if 
the best scientist in the cou11try is not placed in a steering 
committee, influencing the decisions taken planning future 
activities, discussing with the section on difficulties in 
their research. 

I have had the pleasure to have Dr. Syed Zafar Masood from 
Tropical Agricultural Research Institute, Karachi with me in 
Denmark recently, Dr Masood would ~e of great help in a steer
ing committee consisting of 3-4 scientists, sitting together 
with scientists of the chem section. I will reconmend his 
membership of the steering committee. 

I have the greatest respect for politically influencing members 
of a steering group, but these memi>ers will have a political 
role to play as the scientists have their prof essicnal role to 
play: Chemical analysis, toxicology and ecotoxicology. These 
disciplines are the foundation on which the section should 
build sound, respected research for the be·.efit of the nation. 

Erik Kirk, Kirknel 

Islamabad 17/07/1995 

UNIDO consulta~t. 

Danish Institute of Soil Science. 
Dept. of Weed Control and Ecotoxicology 
Flakkebjerg 
4200 Slagelse 
Denmark 
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V. FUTURE PLAN 1 
- Monitorinq Pesticides in the Indus River System 

Monitoring The Indus river system and its four main tributaries, 
Jhelum, Chenab, Ravi and Sutlej, for concentration and transport of 
pesticides to the Arabian Sea. 

Bacltqround 

The !Jackground for this project is uses of vast amounts of pesti·
cides in agricultural areas around the entire river system of Paki
stan, going in north from the Himalayan mountains, south-west down 
to the Arabian sea. 

The use of pesticide in Pakistan started in 1954. The pesticide 
consumption has increased from 906 metric tons a.i. in 1981, to 5296 
metric tons a.i. in 19~3-94, at the rate of 40% per annum. The 
sprayed area has increased from 1.8 mill. hectare to about 5.5 
million hectare.This gives an average of more than 1 kg a.i. per 
hectare. Insecticide constituted 85% of tte total pesticides used 
and herbicide as 6%. In all 91% goes directly to soil or plantation. 
The 75~ of insecticides is used on cotton crop alone and rest is 
used on crops like rice, sugar cane, maize, fruits, vegetables etc. 

In some areas of Pakistan, ground water is used for drinking water, 
but the rivers are mainly used as a source for drinking water. The 
water is not processed in such a way that it will -remove any of the 
pesticides. 

The MRL (Maximum Residue Limit) for drinking water in most developed 
countries is not toxicologically based but fixed from the point of 
view: We don't want pesticides in our drinking water. 

MRL for drinking water is the quantitative limit of detection (LOQl 
made 20-30 years ago. To day the LOQ is much lower due to better 
instruments than 0.1 ppb for a single pesticide or 0.5 for sum of 
all detected pesticides (EU) . 

It is a matter of national decision in what range the MRL should be. 
In Holland all drinking water is processed including removal of 
pesticides. The pollution of dutch raw water is sometimes so high 
that the toxicologically based MRL for vegetables is reached. 

In the scandinavian countries, MRL for raw water (mainly ground 
water) is 0.1 and 0.5 ppb respectively. Wells are closed if MRL is 
e:{ceeded. The pesticides found in drinking water, will by and by be 
removed from the market by the national authorities. 

The basic argument for low MRL's in raw water is: We can not, as 
with vegetables, discard our pool of drinking water, if we one day 
find toxic effects of ppb-level of pesticides (Oestrogenic effects 
of this level of pesticides is a hot item in the occupational health 
camp today) . 
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We have to live with a polluted water pool for decades maybe for 
centuries. The age of ground water is sometimes 100 years or more. 

The nation must know what action is to be taken, either cleaning the 
raw water or banning the pesticides found in drinking water. Doing 
nothing may threaten ~ublic health. 

Objective. 

The objective of this study is to monitor L!-;.e Indus river system for 
concentration and transport of pesticides from agricultural areas 
and hereby create knowledge of the potential risk of drinking water 
the population of Pakistan is exposed to. To investigate annual 
variations in the concentrations of pesticides in the river systems 
and find the major causes for leaking. 

If pesticides are detected in the rivers, it will be a task for 
legislators to regulate the use of such pesticides, agronomists, the 
press and others to create awareness among farmers on the use of 
pesticides near the river systems and take countermeasur~:, {spray 
techniques etc.) to avoid contamination of our potential drinking 
water. 
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Methods. 

Water and sediment samples will be collected in the Indus river 
system and adjacent rivers, Jhelum, Chenab, Ravi and Sutlej. It is 
known that some pesticides released in rivers and lakes , soon after 
relea3e is below limit of quantification in the water, but present 
in large quantities in sediments. 

Kangas et al 1994 found this for cypermethrin in forest areas in 
Finland. Cypermethrin was leaking from treated areas, killing trouts 
in large quantities without leaving any residues in the water. 

A quality assurance system will be established as far as to ensure 
validity of the data, well knowing that a full compliance with GLP 
(OECD) can not at the pre~ent moment be established in Pakistan. As 
a minimum, development of SOP's (Standard Operating Procedures) will 
take place. 

Inter calibration will be established to an internationally accepted 
GLP laboratory. 

1. Schedule of sampling 

Sampling will be done along the Indus river from north to 
Karachi in south at d distance of about 100 km between sample 
sites. This gives 25 localities at ~he Indus river. 

Each of the four main tribut~ries o~ the Indus river, Jhelum, 
Chenab, Ravi, and Sutlej will be monitored as far north as 
possible, with one sampling station and with another sampling 
station before joining the Indus river or one of the other 
rivers. The four rivers will in this way be covered by 8 
sampling sites. 

Chenab and Sutlej are regulated by India and will not carry 
water c0ntinuously. 

Sampling will be performed after the main spraying season in 
cotton and when the monsoon have had some time to do run-off of 
the sprayed soils. This will probably be in the beginning of 
August. The winter sampling will be in February. 

At Karachi, monthly sampling will be taken from the river Indus 
in order to reveal any variation within the year. 

At each location, 8 water samples and 2 sediment samples will 
be taken. The study goes for 2 ye3rs. 

Further studies, revealing the main sources of pesticide 
pollution, will consist of agronomic studies of the topography, 
possibilities of run-off, pattern of pesticide use and a finer 
mesh of sampling stations. This part of the project needs 
further planning. 
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Table 1 summarizes sampling Jf water analyses. 

Table 1. Sampling of water and sediment samples at the Indus river 
and its foui main tributaries. 

River 
system 

No of sample 
sites 

Water samples 
Indus 25 

Four main 
tributaries 8 

Karachi l 

Total water samples 

Sediment samples 

Indus 25 

Four main 
tributaries 8 

Karachi 1 

Total sediment samples 

Total water and sediment 

1.1 Water samples 

No of sampl/ 
site I 2 years 

8 * 2 

8 * 2 

8 * 2 (* 12} 0 

2 * 2 

8 * 2 

10 * 2 

samples 

Total no 
of samples 

400 

80 

120 

600 

100 

80 

20 

200 

800 

2 L glass bottles (Pyrex} are needed for sampling. The bottles 
will be cleaned thoroughly with ethanol and suitable glass ware 
detergent, heated to a minimum of 450°C for 2 hours in order to 
evaporate/break down any organic substances. 

Sampling will be performed by opening the 2.5 L bottle 0.5 m 
under water s~rface, at least at 1 m water depth. Close the 
bottle with cap under water. 

1.2 Sediment samples 

Sampling of sediments will be performed where water depth is 
about 0.5 m. Sample will consist of sampling 1 kg of sediment 
from 20-30 locati~ns, at least 1 m apart from each other. Let 
sediment drip of on screen, before storage in polyethylene 
bags. ~eep cool as possible when transport back to lab. 
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Dry sediment immediately after returning back to lab at 50°C 
until (send you details about this when returning home!) in a 1 
cm layer. When dry mi:-: well in polyethylene bag. Take 6 sub 
samples, each 50 gr. (maximum amount, check S0xhlet e:·:tractor). 
Store at 25°C. 

2. E::traction of samples. 

2.1 Water 
Solid phase extraction 

Solid phase extraction will be preferred because it can be done 
in situ and is cheap. The synthetic pyrethroids often have a 
low recovery in solid phase extraction and might present a 
problem. Recovery experiments will show this. 

In case of preferring solid phase extraction, dichloro methane 
will not be added, but 5% methanol in order to get better 
performance of the C-chains. 

Read SOP tor Solid phase extraction. 

Make sure the SPE discs are dry and cool after extraction, when 
transporting back to lab. Make sure field recovery !spiking in 
the field, and determine recovery in the lab.) is OK. 

Liquid-liquid partitioning. 

If recovery is low (Cypermethrin), liquid-liquid extraction 
shall be used. 

Shipment of bottles will be performed in closed containers in 
order to avoid contamination. The sampling will only be perfor
med by trained labor. I~ order to preserve the samples, dichlo
ro methane will be added, 25 ml per 2.5 L. 

Transport back to the analytical laboratory will take place 
within 10 days. Liquid-liquid partitioning with dichloro met
hane wi 11 be done immediately when the samples are arr i ·,ring. 

Read SOP for liquid-liquid partitioning. 

2.2 Sediment extraction 
Weigh 50 gr of sediment, transfer to Soxhlet. Extract with 
acetone 3 times. Dry over anhydr. sodium sulph. Read SOP for 
e:-:tract ion. 

Perform recovery experiment. 

I II II 111111 I I 111 I 1111 I 



3. Clean-u2 

, -. 
.._I 

Depending upon the matrix, clean-up of the samples will be done 
by means of suitable procedure. Gel permeation chromatography 
alone or in combination with sili~a gel. 

Detection will be done on GC ~ith suitable detectors iECD, NPD 
or e~e~tually FPD). Quantification will be done by using 
external standards. 

The methods ~tll be v~~:daced at 0.1 ppb as the lowest level 
and up to the Li.ghest -=ietected concentration reported. 

Inter calibration will be established between an accredited G~P 
laboratory in Europe. 

4. Procedure for developing methods of analysis for ~ll matri~ 

4.1. Choose the standards of pesticides you want to incorporate in 
your study. 

4.2. Make a mix of the different standards at 0.1 µg/ml .. 

4.3. Inject in GC. Note Rt. 

4.4 Spike water sample, demineralized water. 

4.5 Extract on SPE. 

4.€ Make sure good recovery is established. 

4.7 Now you have a good lab method. 

4.8 Go sample in the field 4 * 2.5 liter of river water. 

4.9 Extract one sample according to lab method. 

4.10 Check for peaks, either qhost or real pesticides! T~is is your 
background chromatogram. Hopefully no peaks show up. 
Make spiking to river sample. Determine recovery. 

Now you have a field method. 

If there are peaks with the same Rt as standards, they might be 
pesticides or ghosts. 

Then try to run standard from 4.2 on GPC, make elution profile. 
Make sure good recovery. Then run your river sampl~ on GPC and 
detect again on GC. Compare chromatograms before and after GPC. 

If peaks are still with the same retention time as pesticides, 
there are two possibilities. You either have pesticides in your 
river sample or bad clean up on GPC. Try run GPC-cleaned sample 
on other GC column. 
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If still the same Rt, the probability increases for pesticide 
identification. 

The problem arise if you can't spike on a "clean sample". It is 
allowed to spike on a ghost peak, if the ghost peak is less the 
20~ of the spiked peak. Else contact me. 

Estimated costs 

Estimated costs of 1000 water samples for extraction and analysis is 
shown in table 2. 

Table 2. 

Estimated costs of 100 water samples for extraction and analysis 
(all items GC-grade). 

Item 
Total no 
of items 

Dichloro methane 15 L 

Anhydr.Sod.Sulph. 1 kg 

Ethyl acetate 13 L 

Cyclo hexane 10 

Sol.ph.extr.discs.100 

Methyl alcohol 3 L 

He~ane 3 L 

Total 

Cost 

70$ 

Totai 
Cost 
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Table 3 shows estimated costs of 100 sediment sample~ 

Table 3 

Estimated costs of 100 sediment samples 

Item 
Total no 
of items 

Ethyl acetate 10 L 

Cycle hexane 10 L 

Acetone 15 L 

Total 

Plan of activity 

Adjustm. 
of meth. 

Sampling 

Analysis 

Reporting 

1996 

Cost 

1997 

Total 
Cost 

1998 



Adjustment cf methods 

A final validation and tuning of the analyticrtl methods, inclusive 
inter calibration will take approximately 3 months. 

Establishing cooperation with local laboratories for sampling and 
sub sampling will take place in this period. 

Analysis 

Analysis will start after final validation of methods and is sched
uled to run for 18 months. This time span includes control measures 
of ~he method, e.i. repeated recovery experiments. 

~eporting 

Reporting will take place after one year and at the end of the 
project. The first report will consist of analytical results, only 
including a complete description of the sampling. 

A mid-term report meeting will be held between sponso~ and Ecotox 
center. 

The final report will include all SOP's used, all raw data as log
books, chromatograms, statistics etc. 

Final meeting will be held at t~e latest 2 months after the project 
termination date, 1 January 1998. 

The final report will be presented one month before the final meet
ing. 
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ANNEX VI 

VI. FUTURE PLAN 2 
- Maxi.mum Residue Limit Control in Fruits, Vegetables etc., 

and Monitoring Drinking Water for Pesticides 

Control lab. for MRL of pesticides in fruit, vegetables, cot t,")n 
seed/oil, mustard and drinking water. 

Background 

The background for this project is a complete absence of an 
organized activity of this sort in Pakistan. 

The MRL is a toxicologically based limit of pesticide concentration 
in human food. Different agencies around the world have thei.::- owr:. 
MRL's (US FDA, EU, FAO/WHO), sometimes differing due to local points 
of view also other than toxicological reasons. 

The MRL is made in order to avoid toxic effects in humans consuming 
pesticide ~reated crQps. Pesticide are poisons directed towa1ds 
organisms often with similar physiological structures as humar.s e.g. 
insects with their nerve system very similar to the human nerve 
system. 

In order to avoid toxic substances in the pesticide treated food, a 
mjnimum of time must elapse between the last spraying of the crop 
and the harvest-of the crop, in order to ensure proper metabolism of 
the pesticid~. This is called the waiting period. 

It is a well k~own fact among farmers, agronomists etc. that this 
time span between sprayir.g and harvest, especially on vegetables, is 
very seldom established. Many farmers are not even aware of the 
in1portance of a waiting period. It is also a well known fact, that 
many vegetables are sprayed only a few days before the harvest, 
leaving unacceptable high dosages of pesticides on and in the food. 

Seed treatment with pesticides presents a special problem. Too often 
it has been documented in developir:.g countries, treated, not used 
seed has been used for human consumption, resultir.g in severe non 
reversible injuries and in many cases regrettably also in deaths. 

The~efore it is a must to establish control measures in order to 
ensure MRL's to be respected and hereby prevent adverse effects in 
the public. 

Drinking water is a subject for invtstigation in this project as 
well. The MRL for drinking water in most developed countries is not 
toxicologically based but fixed from the point of view: We don't 
want pesticides in our drinking water. 

MRL for drinking water is the quantitatJve limit of detection ILOQ) 
made 20-30 years ago. To day the LOO is much lower due to better 
instrum2nts than 0.1 ppb for a single pesticide o; 0.5 for sum of 
all detected pesticides (F.U). 



It is a matter of national decision in what ranqe the MRL s~~uld be. 
In Holland all drinking water is processed including removal of 
pesticides. The pollution of dutch raw water is sometimes so hiqh 
that the toxicologically based MRL for vegetables is reached. 

In the Sca~dinavian countries, MRL for raw water (mainly ground 
water) is 0.1 and 0.5 ppb respectively. Wells are closed if K:::.: is 
exceeded. The pesticides found in drinking water, will by and by be 
removed from the market by the national authorities. 

The basic argument for low MRL'3 i~ raw water is: We can not, as 
with vegetables, discard our pool of drinking water, if we one day 
find toxic effects of ppb-level of pesticides (Oestrogenic effects 
of tC.is level of pesticides is a hot item in the occupational health 
camp today) . 

We have to live with a polluted water pool for decades maybe for 
centuries. ?he age of ground water is sometimes 100 years or more. 

The nation must know what action is to be taken, either cleaning the 
raw water or banning the pesticides found in drinking water. Doing 
nothing may threaten public health. 

Import of food is a special problem all over the world. It is a well 
known fact that develcped countries with its control of MRL's often 
reject cargoes of food due to too high residues of pesticides or 
even banned pesticides. It is also a well known fact that these 
cargoes always find a consumer, especially a consumer with no i-~FL' s 
or control of such. This potential risk for the Pakistani consumer, 
could very well turn out to be real. 

There is a lack of systematic information on pattern and conse
quences of pesticides use on occupational hazard and pesticide 
residues in food in Pakistan. A nu~ber of studies have sh~wn insec
ticide residues to be present in our daily food products, fruit and 
vegetables (NIH 1984, Illahi i985). 

Fruits and vegetables are grown in abundance in Pakistan. The coun
try meets its own requirements besides exporting modest quantities 
of fruits and vegetables world wide and to the Gulf states in par
ticular. 

These crops receive insecticidal treatments for the control of 
different pests. While the application of pesticiaes is necessary in 
order to increase crop production and quality, its increasing use 
poses a sP.rious threat to public health when not controlled for MRL. 

Organo chlorine, organo phosphate and pyrethroid pesticides were 
reported in fruit and vegetable samples drawn from Karachi (Masud 
and Nusrat, 1992). Whereas fruit and vegetable samples collected 
from main selling point and grower fields of Karachi (S1nd), NWFP, 
Tslamnbad, Ouetta/Pashin districts of Baluchistan province, were 
detected pesticide resjdues of chlorinates, OP's and pyrethroids 
above the MRL proposed by FAO/WHO. 
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Milk suppljed from Karachi Cattle Colony, were monitored for OC 
pesticide residues in the year 1984. 32 milk samples out of 79 
(=40%), were found to be contami~ated with either BHC isomers, p,~·
DDT, p,p'-DDE, heptachlor epoxide, alarin and dieldrin.The most 
frequently occurring pesticide was gamma-BHC (Parveen and Masud, 
198 8) • 

Organo chlorine, organo phosphate and pyrethroid pesticidEs were 
monitored in samples of fruit and vegetables collected from the 
wholesale market of Karachi during July 1988 and June 1990. A total 
of 250 samples were analyzed. In 37% of the samples, variety of 
pesticides were detected. 26 % of totai e:-:ceeded MRL ( FAO/WHO), 
while 21% were reported belcw MRL. In remaining 1~%, no pesticide 
residues could be detected (Masud 1989}. 

The only report on ground water contamination in Fakistan revealed 
that the shallow ground water in Samundri area drawn from the depth 
of 30-40 feet, is contaminated with pesticide residue. Monocrotophos 
is detected i~ the range of 0.04 to 0.06 ppm, cyhalothrin in the 
range of "traces" to 0.2 ppb (Jabtar et al 1990}. Reports on drink
ing water contamination in Pakistaii; focus on cattle drinking water 
in Karachi. This study revealed contamination with chlorinated 
pesticides and their metabolites (BHC, p.p'-DDT, p,p'-DDE, ald~in 
and dieldrin). 79 samples were analyzed for OC pesticides ~n 1984. 
Nearly 13% of the samples were found to be contaminated with differ
ent chlori,1ated pesticides and their metabolites. Recovery studies 
of 13 pesticides at different spiking levels, ranged between 76 and 
107% (Parveen and Masud) 

Objective. 

The objective of this project is to establish knowledge on the risk 
of pesticide residue in home produced, for own consumption and fer 
export, and imported food to public health in Pakistan. 

To establish basic knowledge in order to perform a safer use of 
pesticides in focd production in Pakistan. To establish knowledge on 
the contamination of drinking water in order to make necessary 
counter actions as processing of raw water, regulate the use of 
pesticides, inform farmers of proper use of pesticides or eventually 
ban the use ot certain pesticides according to the national policy 
in this are.a. 
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Methods. 

Introduction • 
Food and drinking water wLU be collected from the markets, 
ground water and faucets all over Pakistau. 

rivers, 

The most frequently consumed focd will have che highest priority. 
Selection of food items will tend to worst :as~ scenarios, i.e. 
newly produced focd, not stored for a long time, and then directly 
introduc~d to the m~~ket. 

The pretreatment of samples will be representing worst case scen
arios, but will represent normal practice. For e:·:ample should 
bananas be peeled before analysis, but it is a question of local 
tradition whether or not the potatoes should be peeled and strawber
ries rinsed in water before the normal food processing in the kit
chen. 

All procedures will be described in detail from sampling to final 
report in order to ensure ~ retrospective case. 

This includes naturally also safe c0ol transp0rt of the samples to 
the analytical facilities in order to avoid decomposition of t~e 
pesticides. 

A quality assurance syste~ will therefore be established as far as 
to ensure validity of the data, well knowing chat a full compliance 
with GLP (OECD) can not at the present moment be established in 
Pakistan. As a wininum, development of SOP's (Standard Operating 
Procedures) will take place. 

The analytical facilities are established in Tslamahad for modern 
pesticide residue analysis at state of the art. The c~alytical 
methods a:~ developed for fruits and vegetables, namely multi resi
due methods 11sed in Denmark. In Denmark these methods are subj=ct to 
validation (Requirements from EU), and any change in the methods 
will immediately be reported to the chem lab. 

These methods are cheap and fast ensuring reliable re1ults down to 
50~ of the Danish MRL's, sufficient to control MRL's accepted in EU. 
Scientists have been trained in Denmark as part of a UNIDO program 
in residue analysis and capable of doing this type of analysis. 

SOP's are widely developed for the analytical section of this pro
ject. 

In~er calibration will be established to an internationally accepted 
GLP laboratory. 
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Fruits and veqetables 

Sampling 

Fruits ;rnd vegetables will be collected at the locaJ markets accord
ing to table 1. 

'Iable 1 
Fruits and vegetables collected for pesticide MRL analysis at 
different locations. 

Crop 

Apple 

Mango 

Melon 

Banana 

Orange 

Guava 

Dates 

Louqat 

Pear 

No of samples 
Location all l0cations 

Swat, Zi2rat, Rawa-
lakot. 2*3*3 

Multan, Hyderabad 2*3*2 

Karachi, 0.I. Khan, 
Multan, Faisalabaj 2*3*4 

Hyderabad, Sakrand, 
Tha~ta 2~3*3 

Faisalabad, Sargod
ha, Sheikhupura, 
Peshawar 2*3*1 

Kohat, D.I. Khan, 
Rawalpindi, Faisala 
bad 2*3*4 

Sukkur, Khairpur, 
Turbat, 2*3*3 

Kohat, Attock, 
Rawalpindi, Lahore 2*3*4 

Peshawar, Mardan, 
Swat 2*3*3 

Total no of fruit samples 

Total no 
of samples 

18 

24 

18 

24 

24 

18 

24 

18 

180 

The fruit samples are primarily analyzed for the following 
pesti cj des: 
AzinphosmethyJ, Dichlorvos, Phosphamidon, Monocrotophos, Cyper
methrin, Malathion, Methamidophos and Fenvalerate. 
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Table 1 contd. 

Caul. flow. Karachi, That ta, 
Hyderabad, Sukkur, 
D. I. Khan, Lahore, 
Rawalpindi, Quetta, 
Sialkot 2*3*9 54 

Tomato Same locations 2*3*9 54 

Potato Same locations 2*3*9 54 

Cabbage Same locations 2*3*9 54 

Carrot Same locations 2*3*9 54 

Lettuce Same locations 2*3*9 54 

Spinach Same locations 2*3*9 54 

Cucumber Same locations 2*3*9 54 

Brinjal Same locations 2*3*9 54 

Onion Same locations 2*3*9 54 

Turnip Same locations 2*3*9 54 

Radish Same locations 2*3*9 ( 0) 54 
---------

Total no of ·1egetable samples 648 

Total no of fruit and vegetable san.ples 828 

The vegetable samples will primarily be analyzed for the follo
wing pesticides: 
Pirimicarb, Pirimiphos methyl, Oxydemeton methyl, Endosulfan, 
Malathion, Trichlorfon, Dichlorvos, Carbofuran, Triazophos, 
Methyl Parathion, Thiometon 

( 0 : Double sample * no of samples pe£ location * no of loca
tions) 
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Cotton seed/oil and mustard 

Sampling 

Table 2 
Cotton seed/oil for pesticide residue analysis 

Sample Location 
No of samples 
all locations 

- ---------"---------------------~- - --~ ~ 

Cotton 
seed 

Cotton 
oil 

Mustard 

D.I. Khan, Mul_an, 
Sakrand 

Same 

Attock, Rawalpindi, 
D.I. Khan, Multan, 
Hyderabad, Nawabshah, 

2*10*3 

2*10*3 

Quetta, Turbat 2*10*3 (0
) 

Total no of samples: 

Total no 
of samples 

60 

60 

60 

180 

The cotton samples, and the mustard samples which are grown 
together with the cotton,will primarily be analyzed for the 
following pesticides: 
Dimethoate, Methamidophos, Monocrotophos, Cypermethrin, Keltha
ne, Endosufan, Chlorpyrifos, Profenofos, Cyfluthrin, Methyl 
parathion, Fenpropathrin, Decamethrin, Fenitrothion, Mevinphos, 
Dichlorvos. 

(
0

: Double sample * no of samples per location * no of loca
tions) 

Samples will be collected in duplicate. Depending upon the frequen~y 
of reported cases exceeding MRL, one can give more precisely a sta
tistically valid number of samples per location to collect. Three 
samples per location is considered to be the minimum amounts of 
number per location. 

It might be necessary later on in the study to increase this number 
in order to give a statistically sound picture of the situation. 
Sample size will vary according to the crop, but will be representa
tive for sampling of such crops. 

Transport f rorn market to the laboratory doing the pretreatment, 
including sub sampling and freezing to -20 to -25°C, will be per
formed within 1-2 days. Sample size will consist of minimum 2 kg and 
as a minimum of 15 units (individual fruits or vegetables). The IS-
units has first priority. The sample will be blended as one sample 



and mixed well. Sub sarnp11ng will consist cf 15 sub samples, each 25 
g. Only 2-4 sub samples will be needed for analysis, the rema1n1ng 
sub samples will be kept in case of losing the sample in analysis. 
Samples are not valid if storage life exceeds 9 months. 

Transport of samples to laboratory for analysis will be done as fast 
as possible, making sure the samples are kept deep frozen. Analysis 
will be performed within 9 months after sampling. 

Pesticide residue analysis 

A multi residue method validated according to GLP and EN 45.000 
quality assurance system will be used. The method is one of the 
multi residue methods used in the Danish control of pesticide MRL. 

The method consists of e;-:tracting the 25 g sub sample with 50 ml 
acetone, and e:·:tract with 50 ml of ethyl acetate and cyclo he::ane 
(1:1). Evaporation of an aliquot, filtering through High Flow Super 
Cell (Cellulose powder), and transferring the sample to GPC (gel 
filtration, Bio-Bead, SX-J, ethyl acetate: cyclo hexane) (1:1). 

Quantification by GC (gas chromatography), equipped with NPD (nitro
gen phosphorous detector), FPD (flame photometric detector) and ECD 
(electron capture detector). Quantification by use of internal 
standards and response factors between pesticides. Reporting limit 
will be 50% of MRL. If 50% of MRL is exceeded, reconfirmation on 
several chromatographic columns of different polarities will be 
performed. 

Drinking water 

Sampli:lg 

Drinking water will be collected at different localities distributed 
all over Pakistan, in urban as well as rural areas, as shown in 
table 3. 
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Table 3 

Drinking water samples collected for pesticide MRL analysis at 
different locations. 

Samples Locations 

Water 120 

Total no of samples: 

No of samples 
all locations 

2*2*120 ( 0
) 

Total no 
of samples 

480 

480 

The water samples will be analyzed for 10 most commonly used 
pesticides in Pakistan: 
Profenophos, Cyperrnethrin, Monocrotophos,, Metarnidophos, Cyflu
thrin, ~yhalothrin, Fenpropathrin, Isoproturon, Fenvalerate, 
Biphenthrin. (To be confirmed later.) 

(
0

: Double sample * no of samples per location * no of loca
tions) 

2.5 L glass bottles (Pyrex) are needed for sampling. The bottles 
will be cleaned thoroughly with ethanol and suitable glassware 
detergent, heated to a minimum of 450°C for 2 hou~s in order to 
evaporate/break down any residual organic substances. 

Shipment of bottles will be performed in closed containers in order 
to avoid contamination. The sampling will only be performed by 
trained labor. In order to preserve the samples, dichloromethane 
will be added. 

Transport back to the analytical laboratory will take place within 
10 days. Liquid-liquid partitioning with dichloromethane will be 
done immediately when the samples are arrived. 

Pesticide residue analysis 

Depending upon the matrix, clean-up of the samples will done by 
means of suitable procedure: Gel permeation chromatography alone or 
in combination with silica gel. 

Solid phase e~traction done in situ might present a better and 
cheaper solution, in cases only pesticides with satisfactorily 
recovery for this type of extraction will occur in the sample. The 
synthetic pyrethroids often have a low recovery in solid phase 
e:·~traction. 

In case of preferring solid phase extraction, dichloromethane will 
not be added, but 2\ methanol in order to get better performance of 
the C-chains. 
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Detection will be done on GC with suitable detectors (ECD, NPD or 
eventually FPD} . Quantification will be done by using external 
standards. 

~~e methods will be validated at 0.1 ppb as the lowest level and up 
to the highest concentration reported. 

Inter-laboratory calibration system will be established with an ac
credited GLF laboratory in Europe. 

Estimated costs of the pesticide residue program in fruits, veq
etables, cotton seed/oil, lllliStard and drinkinq water. 

Table 4 
Estimated cost of 1500 analysis of fruits, vegetables and drinking 
water, inclusive validation of methods. 

Item 

Sodium sulphate anhydr. 

Acetone GC-grade 

Ethyl acetate GC-grade 

Cyclohexane GC-grade 

Dichloromethane GC-gr. 

He:·:ane GC-grade 

Ethanol techn. grade 

Sodium hydro:d.de 

Sub Total: 

Pesticide standards 
certified 

Volume 

:20 kg 

120 L 

330 T 
L 

~20 L 

230 L 

100 L 

350 L 

30 kg 

50 

Glassware, storage containers 

Spare parts GC 

Gel filtralion 

Small i terns 

Cost Total cost 

------------- -----------

12.000$ 

10.000$ 

10.000$ 

15.000$ 

5.000$ 



Table 4 contd 

Hydrogen generator 1 

Solid phase extraction 

Oven,oper.temp. 450°C 1 

2 L Pyrex red screw cap 
w/tef lon lining 50 

Freezer, 20-25°C, 300 L 2 

Insulated transpor 
tation boxes for water 
analysis 10 

Worst case repair 

Est. sampling and trans
portation of plant ma
t~rial and drinking water 
to laboratory 

Inter calibration 

Sub total: 

Total 

30% overhead: 

Total 

Plan of activity 

Adjustm. 
of rneth. 

Sampling 

Analysis 

Reporting 

1996 

Ji 

7.000$ 

6. 000$ 

i0.000$ 

1.000$ 

1.500$ 

1.500$ 

20.00CS 

30.000$ 

5.000$ 

1997 1998 



Adjustment of methods 

A final validation ar.d tuning of the analytical methods, inclusive 
inter calibration will take appro~imately 3 months. 

Establishing cooperation with local laboratories for sampling and 
sub sampling will take place in this period. 

A.'1alysis 

Analysis will start after final validation of methods and is sched
uled to run for 18 months. This time span includes control measures 
cf the method, e.i. repeated recovery experiments. 

Report.!.ng 

Reporting will take place after one year and at the end of the 
project. The first report will consist of analytical results, only 
including a complete description of the sampling. 

A mid-term report meeting will be held between sponsor and Ecoto~ 
center. 

The final report will include all SOP's used, all raw data as log
books, chromatograms, statistics etc. 

Final meeting will be held at the latest 2 months after the project 
termination date, 1 January 1998. 

The final report will be preaented one month before the final meet
ing. 



ANNEX VII 

VII. PLAN 3 

J: 

Health in Aqricultural Pesticide 
and Re-entry 

Occupational pesticide exposure studies in agriculture. 

Background 

Operators of spraying equipment in agriculture, who are usually not 
wearing protective clothing during spray practice, are e~posed to 
much higher dosages than ADI values (Ac:ceptable Daily Intake). It is 
not uncommon to find 1.000 to 5.000 times ADI values under European 
spray conditions. 

The def init.ion of AOEL values (Acceptable Operator E::posure Level· 
has not yet been agreed upon internationally, but EU is at presen~ 
trying to define the unit. The unit will be based on daily amount of 
exposure to pesticide, ~valuation of the route of exposure (skin, 
inhalation, mouth), penetration factors, safety factor (probably 
100), transformation factor fro~ animal to human and NOEL (NO Effect 
Levell in long term experiments (chronic). Different AOEL's have 
been suggested, skin, inhalation and oral, but there is a tendency 
in favor of only one internal "blood stream level-AOEL" 

One of the important parameters under discussion among derreatol
ogist s, is the penetration factor for human skin. It. is actua 11 y 
unknown and a trigger parameter in the AOEL-unit. The most highly 
e~pcsed body part in spraying pesticides in agriculture is the s~1n 
and usually hands are exposed sometimes up to 951 of the total body 
e::posure. One very important parameter for skin penetration is th~ 
skin humidity. With increased skin humidity follows increased pesti
cide penetration, typically up tu 10 fold increase for wet skin 
compared with dry skin. 

Two pararnet.ers are important under climatic conditions in Pakistan 
for spraying personnel. 

ll Often high humidity on the skin due to high temperature wher. 
spraying. 

21 Light clothing often due to high temperatures when spraying. 

and maybe a third parameter of importance: 

3) Usually the sprayers in Pakistan are not aware of the risk of 
e::posure to pesticides. 

Re-entry of workers in sprayed areas is another group of workers 
with a very high risk of exposure. Cotton pickers, fruit pickers, 
collecting of vegetables etc. are usually in the high risk area. In 
Pakistan with no control of MRL (Maximum Residue Limit) on food, the 
dosage remaining on the food at h~rvest might be much higher than 
e:·:pected. 
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Banana pickers in Nicaragua worK1ng in pesticide sprayed planta
tions, have shown a frightening e:·:ample. Ster i 1 i ty among males was a 
very comrnon picture. 

Even if MRL is respected, say on oranges, apples etc., there is a 
big difference between consumir.g 100 g of apple per day and picking 
2.000 kg of apples with residJes of pesticides on the surface only. 

Bystaaders is a group of people normally not considered to be 
exposed to pesticides. Spraying of pesticides near villages might 
represent risk. They are surely exposed with pesticides. Wind drift 
within 20 rn from a hydraulic s~raying equipment at 3 nozzle pressure 
and wind speed of 5 m/sec, will deposit up to 5~ of the field ap
?lied dosage/area. Often children in villages are subjects to this 
type of exposure. 

There are numerous reports documenting de=rease in acetyl choline 
esterase among pesticide sprayers using carbamates and organo phos
phate insecticides. This is not new information. Epidemiologist are 
at present working on finding causes of reduced fertility in the 
population. Pesticides are one of the suspected causes, especially 
after discovering lack of norffi~l male genital development in rep
tiles in Florida, probably due to DDT analogs or other oestrogen 
mimicking chemicals in the swamps. 

Factory workers, pesticide sprayers, re-entry personnel and 
bystanders are with no doubt the most exposed group of the Pakistani 
population. Spray personnel and reentry workers are with no doubt 
the largest group~f people ex?osed and will be preferred in this 
study. It is an urgent matter to produce solid evidence and facts on 
this matter in order to take c~unt~r measures and to avoid the very 
high risk for adverse effect on this group of the public. 

Objective 

The objective of this study is to produce evidence of the degree of 
exposure of pesticides to spray personnel and re-~ntry personnel, in 
order to create awareness among farmers on this issue and take 
counter measures as protective clothing, technical adjustments on 
equipment and education. 

Methods 

Introduction 

Different methods have been used ~n the past. A review of methods 
and recommendation for future e:-:posure studies have be:en made by the 
EUROPOEM (European Pesticide Operator Exposure Model) working group 
edited by Graham Chester, Zeneca. 

Depending on the individual s~udy, the workers are equipped with 
collecting media. One should select a method where total ezposure is 
measured on Lhe body and later consider the role of (protective} 
clothing. 

I I 11 I 11 
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Some studies are made with the usual clothing. The argument is that 
the person is protected en the covered area. This is to some extent 
true, but usually exposure studies are of short duration and pen
etration of the pesticides through the clothing normally takes some 
days. Furthermore, farmers do not wear special clothing when spray
ing and if they do, reports claim that normal washing procedures do 
not clean the clothing. 

The problem is covering a test person with a full suit in 30°C and 
90% humidity and let the person work with normal speea for 8 hours! 
The solution could be to cover as much as possible with light cotton 
cloth. A must is wearing light cotton gloves because the hands 
normally is the heaviest exposed part of the body. Field e~periment 
has shown that the exposure by oral route and inhalatory route is of 
minor importance. If one should choose to cut down the amount of 
sample (and cost) this should be remembered. 

The EUROPOEM document argues very stiongly for the use of some sort 
of quality assurance system. An approach to GLP wiil be tt.e best 
solution and satisfy most authorities. Special emphasis should be 
put on validation of the analytical methods, recovery on field 
spiking of samples and sLoraqe recovery. 

Because the dosag~s are relatively high (~n the mg range, residue 
analysis in µgrange), the use of HPLC (photometric measurements) 
can be used. This technique give far more reproducible results than 
GC. Clean-up is in many cases reduced to filtering the sample before 
analysis. 

The analytical techniques are developed and available at the Ecotox 
center chem. lab. 

Exposure scenarios 

Three scenarios of spraying: 

1. Hydraulic tractor mounted sprayers. This technique is mainly 
used in cotton and wheat. 

2. Carried knapsack sprayer, motor driven. Used in vegetables and 
cotton mainly. 

3. Carried knapsack sprayer, hand driven. Usually used at small 
farmers in vegetables. 
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Three scenarios of exposure: 

1. Mixing 

2. Loading. 

3. Spraying. 

Body exposure, cotton gloves, long pants and long sleeve shirt, 
divided into: 

1. 2 gloves 

2. 2 lower legs 

3. 2 thighs 

4. 1 hip .... 

5. 1 front torso 

6. 1 rear torso 

7. 2 arms 

Totally 11 body parts. 

Locations: 

1. 2 provinces, Sind and Punjab. 

2. 4 locatio~s 

Totally 8 locations. 

Totally 792 samples. 

Crops: 

1. For hydraulic sprayers, cotton is the most sprayed crop (=l 
crop) 

2. Knapsack sprayer, motor driven, is mainly used in cotton and 
vegetables (=2 crops) 

3. Knapsack sprayer, hand driven, is used among small farmers and 
used in vegetables (=l crop) 

This gives totally (792/3)*4 = 1056 samples 
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Two scenarios of re-entry: 

1. Cotton picking 

2. Fruit picking, apple and orange. 

Totally 3 crops 

Body exposure, cotton gloves, long cotton pants and long cotton 
sleeve shirt, divided into: 

1. 2 gloves 

2. 2 lower legs 

3. 2 thighs 

4. 1 hip 

5. 1 front torso 

6. 1 rear torso 

7. ') arms ..... 

Totally 11 body parts. 

Locations: 

1. 2 provinces, Sind and Punjab. 

2. 4 locations 

Totally 8 locations. 

No of workers involved in re-entry per location: 

1. 4-6 

Total no of samples: 1320 

The workers involved in the study will be the ones who used to work 
on the type of the work to be performed. The study will reflect a 
practical situation of spraying/re-entry. 

SOP's (standard operating procedures) will be used ~11 through the 
study from protocol, sampling, andlysis to report. Full documented 
GLP will not be used. 
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Of special emphasis in the study will be. 

1. Location with map 

2. Name of land owner and workers 

3. Name of study director 

4. Crop to be sprayed or re-entry 

5. Date of spraying or date of last spray (re-entry) 

6. Name of pesticide, active ingredient, % active ingredient, batch 
no and deliverer. 

7. Dosage of a.i per ha sprayed 

8. Volume of water per ha 

9. Nozzle pressure and type 

10. Duration of spray/re-entry. 

11. A complete description of working procedure correlated to hour. 
Climatic registrations as tem?erature, wind speed and directicr. 
and humidity at start and end of experiment. 

12. A complete description of sampling of glcves and suits w1th 
coding, transport to lab and storage. 

13. Fieid recovery on field spiking of gloves and suit. 

14. Lab recovery on storage of spiked samples. 

Chemical analysis. 

Recovery experiments will be done on gloves and suits spiking at 
levels of 250 µg and 1000 µg respectively. Recovery should be abov~ 
60% and documented. 

The suit is cut in pieces as indicated, wearing lat~x or 
polyethylene gloves in order to avoid cross con~amination of the 
samples. Place~ i~) 2.5 L Pyrex glass bottles, added 0.5 L ethanol 
(technical grade) and soaked overnight. Next day, 5 minutes of 
shaking, 50 ~1 filtered (anhydr. sod. sulph. and cotton plug) sub 
sample is transferred to evaporator and evaporated to dryness. 
Redissolved in 5 ml of ethyl acetate : cyclo hexane ( 1 :1), 2 ml 
transferred to gel permeation chromatography. 

The eluted sample evaporated to dryness, redissolved in appropri3te 
solvent for HPLC. Lowest concentration for gloves will be 10 µg per 
glove which shouid b~ sufficient for detection of most pesticides on 
UV-VIS detector. If not, use GC with suita!.le detector. 
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Quantification will be done using linear regression calibration 
after Miller and Miller, at least 5 exteAnal standards. LOD and LOQ 
will be calculated inclusive statistical parameters for signifi
cance. 

Results 

Results will be expressed as: 

mg a.i. per worker * hour * body part, and 

mg a.i. per worker * hour * total body ex~osure. 

Full documentation inclusive raw data will be in report document. 

Plan of a~tivity 

Adjustm. 
of meth. 

Sampling 

Analysis 

Reporting 

1996 

___ l . 
1997 1998 
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Adjustment of methods 

A final validation and tuning of the analytical methods, inclusive 
inter calibration will take approximately 3 months. 

Establishing cooperation with local laboratories for sampling a~d 
sub samp~ing will take place in this period. 

Analysis 

Analysis will start after final validation of methods and is sched
uled tu run for 18 months. This time span includes control measures 
of the method, e.i. repeated recovery experiments. 

Reporting 

Reporting will take place after or1e year and at the end of the 
project. The first report will consist of analytical results, only 
ir1cluding a complete description of the sampling. 

A mid-term report meeting will be held between sponsor and Ecoto:: 
center. 

The final report will include all SOP's used, all raw data as log
books, chromatograms, statistics etc. 

Final meeting will be held-at the latest 2 months after the project 
termination date, 1 January 1998. 

The final report will be presented one month before the final meet
ing. 
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ANNEX VIII 

VIII. SHORT-TERM PLAN, Next 3-4 months 

The chem section was given a common task for all members of the 
group during the following 3-4 months. 

The three plans outlined in rough draft in appendix V, VI and 
VII, w111 be initiated after this period, partly or in full 
scale. 

The common task will be plan no 2, MRL studies in fruits and 
vegetables. 

The section h~~ been instructed to perform the following: 

1. Determine retention times and response factors for 10-15 
pesticides on GC. 

2. Make elution profile for these 10-15 pesticides on GPC. 

3. Extract 4-6 crops from the market, according to the method 
of analysis 1iven. 

4. Using own and the Danish retention time table and response 
factor table from the food control, analyze all major 
peaks on the chromatograms of the crops. Come up with 
proposal for eventually identified pesticides and make 
quantification. 

5. Validate the method with respect to spiking at level of 
MRL and 10 times the lev~l of MRL with a pesticide you 
find place for at the chromatogram of the crops. 

6. Inter calibration. I will send the chem section unknown 
pesticides to identify and quantify. 
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ANNEX IX 

IX. UNIDO'S Substmtin Conunenes on the Report of Mr.LKirlmrl 
- (US/PAK/90/294/11-01) 

For the fifth mission, the expert successfully completed his mission on evaluating 
progresses in the Ecotoxicology Centre, preparation for the TPR meeting, and proposing the 
Work Plan for the laboratory. He noted that two laboratories at the Ecotoxicology is not 
functioning properly and supply of equipment had not been punctual. The TPR meeting was 
perceived as successful by the expert in persuading Pakistan government to support the 
Ecotoxicology Centre in the coming 2nd phase of the project based on his recommendations 
at the meeting. 

His report, however, failed to analyze in depth the cause of the malfunction of the 
terrestrial ecology laboratory and the microbiology laboratory_ He reasoned the cause as 
internal disagreements, but this point should have been more elaborated_ Delay of equipment 
supply should have been technically analyzed and suggested substantial solutions. These 
point will be pursued by UNIDO and will be corrected for better implementation in the future_ 

The three Work Plans for the second phase of the project are technically detailed 
enough to be implemented as it is, but the second proposal on "control lab_ for MRL of 
pesticides in fruit, vegetables, cotton seed/oil, mustard and drinking water• might overlap with 
F AO mandate and should be negotiated with the organization_ The third proposal on 
"Occupational pesticide exposure studies in agriculture" might be overlapped with the effort 
of WHO and ILO and need further discussion. As the Work Plans have concentrated on 
chemical monitoring aspect and ignored other laboratories of the Ecotoxicology Centre, 
broader.ing of scope of the Work Plan to be inclusive of the other laboratories will be !:ubject 
of practical discussion by the steering committee for the research projects_ 




