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Front Matters

The world faces an invisible crisis of water quality. Its 
impacts are wider, deeper, and more uncertain than 

previously thought and require urgent attention.
(WB, Quality Unknown: The invisible water crisis, 2019)
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• Measuring, understanding, and regulating water 
quality combine the ingredients of a “wicked 
problem”*.

• Solutions to wicked problems are ill defined, a 
solution in one place or moment in time may yield 
different results in another and may create new 
problems.

• The harmful effects of water pollution persist 
around the world, despite the presence of 
established policies and regulations to reduce 
pollution and significant investments in pollution 
control and treatment. 

Water Quality is a Wicked Problem

* Wicked problem is a term coined 
by Rittel and Webber in 1973 to 
describe complex problems with no 
optimal solution.
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Using Streamflow Direction to Identify Impacts of Water Quality – a study 

Water pollution endangers economic 
growth. The release of pollution upstream acts 
as a headwind that lowers economic growth 
downstream.

When Biological Oxygen Demand (BOD) – a 
measure of how much organic pollution is in 
water and a proxy measure of overall water 
quality – passes a certain threshold, GDP 
growth in downstream regions is lowered 
by a third.
In middle-income countries – where BOD is 
a growing problem because of increased 
industrial activity - GDP growth downstream 
of highly polluted areas drops by half

The forces driving WQ challenges are 
accelerating. Intensification of agriculture, land use 
changes, more variable rainfall patterns due to 
climate change and growing industrialization due 
to countries’ development all continue to grow. 



Purpose statement
• The purpose of this work is to highlight the differnce 

between planned water reuse and unplanned (defacto) 
water reuse.
•Water quality as a wikid problem is a major concern in 

developing and developed counteries. A brief introduction to 
three major water quality guidelines/regulation will be 
comapared to Egypt.
• Special focus is given on quality issues of agriculture 

drainage water as a resource for agriculture irrigation, an
integrated project design approach is presented.



Outline
1. The Reuse Perspective
2. The Water Quality Perspective
3. Agriculture Drainage Quality Improvement 

Projects يعارزلا فرصلا هایم ةیعون نیسحت تاعورشم

4. Concluding Remarks



1. The Reuse Perspective

1. Planned water reuse
(Wastewater with different degrees of treatment)

2. Unplanned water reuse (defacto reuse)



Agri 
canal

Agri land

Irrigation water

WWTP

Agri 
drain

Agri drainage 
water

WTP

Urban/rural 
municipal 

applications
Other pollution 

sources*

Dedicated lot 
of land for 
agri reuse

Planned reuse means that the effluent from a 
specific WWTP is used for irrigation in a specific 
lot of land.

Planned water reuse

 دوكلا عوضوم
 ةداعلإ يرصملا

 فرصلا هایم مادختسا
 يف ةجلاعملا يحصلا

 ةعارزلا
٥٠١/٢٠١٥

* In addition to municipal wastewater, pollution from industry, municipal solid waste which all contain 
Contaminants of Emerging Concern (CEC)



Water reuse is defined as the use of 
treated wastewater for beneficial use. 
Synonymous to water reuse are also 
water reclamation and water recycling. 

1

ةعارزلا يف يحصلا فرصلا هایم مادختسا ةداعإ عوضومب لودلاو ةینعملا تامظنملا يوتسم يلع قئافلا مامتھلاا
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Study paper abstract (2020)
• The main objectives of this study were to compile, evaluate, and compare 70 reuse 

regulations and guidelines.
• The comparison covers: US EPA, ISO, FAO), WHO, the United States (state by state), 

European Commission, Canada (all provinces), Australia, Mexico, Iran, Egypt, Tunisia, 
Jordan, Palestine, Oman, China, Kuwait, Israel, Saudi Arabia, France, Cyprus, Spain, 
Greece, Portugal, and Italy.

• The results showed that the regulations and guidelines are mainly human-health 
centered, insufficient regarding some of the potentially dangerous pollutants such as 
emerging constituents, and with large discrepancies when compared with each other. In 
addition, some of the important water quality parameters such as some of the 
pathogens, heavy metals, and salinity are only included in a small group of regulations 
and guidelines investigated in this study. Finally, specific treatment processes have been 
only mentioned in some of the regulations and guidelines, and with high levels of 
discrepancy. 

1
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Agri 
canal

Direct shunt between drain and canal

Unplanned water reuse – configuration 1

WWTPs effluent is discharged to 
agri drains. Agri drainage water is 
recycled to Agri canals relying on 
dilution level to maintain irrigation 
WQ.

ةرفوتملا عجارملاو يملعلا رشنلا مجح نم حضاو وھ امك عوضوملا اذھ يف ةلئاھ ةربخ رصم يف ةیئاملا دراوملاو يرلا ةرازو كلمت :ةماھ ةظوحلم
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Agri 
canal

Unplanned water reuse – configuaration 2 

WWTPs effluent is 
discharged to agri drains. 
Agri drainage water is 
directly used as source of 
irrigation water.

يعارزلا فرصلا هایم مادختسا ةداعلإ يرخأ طامنأ نع رصم يف ةدیج تاسارد دجوت



River

Agri land

Irrigation water

WWTP

WTP

Municipal 
applications

Unplanned water reuse 
(Defacto reuse) in the EU 
and USA – configuration 3



• The results of a risk study suggest that even high dilution ratios (10% and 
less wastewater effluents in the receiving streams) will result in a 
downstream water quality that will likely exceed the fecal indicator 
values of E. coli as specified in the EU Commission guidance document 
for good produce hygiene.

• While the survival of these pathogens will depend on local 
environmental conditions (i.e., biomass present; photolysis, etc.), it is 
very likely that any surface water that is being abstracted within a few 
hours to days downstream of this discharge point will be compromised 
and exceed background levels of pathogens by several orders of 
magnitude. 

Defacto water reuse in Europe, impact on water quality



• When the effluent from any WWTP is discharged 
to the aquatic environment, the water reenters 
the hydrological cycle. This un-planned or de 
facto water reuse scenario is  widespread in 
Egypt as well as in many countries. 

• Where wastewater effluents account for a 
substantial fraction of a river (effluent-
dominated rivers), the source water quality 
might adversely impact downstream non-
potable and potable use options, aquatic life, or 
local groundwater qualities. 

Defacto water reuse in Europe and effluent-dominated rivers in 
the US



• Multiple studies in the recent past have attempted 
to quantify the degree of wastewater contained in 
receiving streams using various methodologies to 
assess this impact. 
• An evaluation of the spatial and temporal variations 

of de facto potable reuse across the USA has been 
published by in 2015. 
• The study covered 2,056 surface water intakes 

operated by 1,210 drinking water facilities, each 
serving more than 10,000 people, representing 
approximately 82% of the nation’s population. 
• This study revealed a high frequency of de facto 

reuse with 50% of the drinking water facilities being 
potentially impacted by upstream municipal 
wastewater effluent discharges. 

Defacto water reuse in Europe and 
effluent-dominated rivers in the US Effluent-

dominated rivers 
are defined as 
surface waters 
that consist 
primarily of 
discharged 
treated 
wastewater and 
runoff from 
urban and 
agricultural areas 



2. The WQ Perspective



1.FAO
2. The EU Water Directive
3. USA Water Act
4. Egypt
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FAO 1985, Guidelines of 
parameters for interpretation 
of water quality for irrigation

• According to the Food and Agriculture 
Organization of the United Nations 
(FAO), the main water quality issues of 
surface water or groundwater use in 
irrigated agriculture are associated 
with salinity, specific ion toxicity, 
excessive nutrients, and a change of 
the water infiltration rate.  

• The occurrence of trace organic 
chemicals (e.g., pesticides, 
antibiotics) could be an additional 
concern if they have the potential to 
accumulate in products. However, 
these quality issues are not  specified 
in FAO guidelines.



1. FAO
2.The EU Water Directive
3. USA Water Act
4. Egypt



• The EU Commission has recently asked the European Food Safety 
Authority (EFSA) to advise on the public health risks posed by pathogens in 
food of non-animal origin (FNAO), addressing the risk factors and the 
mitigation options including possible microbiological criteria (EU 
Commission, 2017). 

• As a practical approach, this ‘Guidance document on addressing 
microbiological risks in fresh fruits and vegetables at primary production 
through good hygiene’ suggests a risk assessment considering the source 
and the intended use of agricultural water defining the suitability for 
agricultural purposes.

• It has been recommended that microbial analyses of the potential water 
sources should be performed to determine the suitability of the water 
source for its use as agricultural water (EU Commission, 2017). The criteria 
of this guidance document to assess the suitability of different water 
sources are summarized in Table next slide. 

The EU water framework directive – microbial contamination 
issues



Matrix to support microbial risk assessment of agricultural water (EU 
Commission, 2017) 



Surface water quality in the EU
• An analysis of the water quality of Europe’s rivers using the 

“Waterbase database” of the European Environment Agency 
and focusing on nine key parameters suggests that even in 
Europe, violations of international standards are common. 
• More than 20 percent of 538 sub-basins on the continent with 

monitoring stations violated water quality standards in at least 
six of the nine parameters tracked between 2000 and 2012.
• Worse, nearly every country has had at least one violation of 

these nine parameters between 2000 and 2012 (Iceland, 
Malta, and Norway being the only exceptions), and some 
countries have more than 30 percent of their observations of 
these nine parameters violating standards over this period. 

The Nine 
Parameters for 
EU rivers WQ:

Arsenic
BOD
DO

Lead
Hg

Nitrate
Nitrite

pH
Total ammonium



The EU Framework Directive – River Basin 
Specific Pollutants
Under the Water Framework Directive, chemicals posing the 
greatest risk of harm to or via the aquatic environment across 
the EU are classed as priority substances (or priority 
hazardous substances). Those considered as of concern at a 
national level are termed “River Basin Specific Pollutants”. The 
2008 Environmental Quality Standards Directive set the first 
list of priority substances: this list and the standards have 
been revised as an amendment via the 2013 Priority 
Substances Directive. 



1. FAO
2. The EU Water Directive
3.USA Water Act
4. Egypt



US EPA Water 
Quality Standards 
handbook

https://www.epa.gov/wqs-
tech/state-specific-water-
quality-standards-effective-
under-clean-water-act-cwa

The Clean Water Act (CWA) and 40 
CFR Part 131 require states to 
adopt water quality standards 
(WQS) consisting of three key 
components: designated uses, 
water quality criteria, and an 
antidegradation policy. 

2012

https://www.epa.gov/wqs-tech/state-specific-water-quality-standards-effective-under-clean-water-act-cwa


Generally, criteria developed for human 
health and aquatic life will be sufficiently 
stringent to protect agricultural and 
industrial designated uses because those 
uses are generally less sensitive than 
human health and aquatic life designated 
uses. There could, nevertheless, be 
situations where such designated uses 
may require more stringent criteria to 
protect them. Salts could be a problem in 
crop water, for example. Hardness or other 
contaminants could cause issues at 
industrial facilities. States and authorized 
tribes may also establish criteria 
specifically designed to protect such 
designated uses and should ensure that 
they apply the criteria that are protective 
of the most sensitive use of the water 
body, as required by 40 CFR 131.11(a). 



Example: Florida surface water quality standards

https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-302

ةرایزلاب ریدج عقوم

https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-302


1. FAO
2. The EU Water Directive
3. USA Water Act
4.Egypt



 بجومب لیدعت–١٩٨٢ ةنسل٤٨ نوناقلا
٢٠١٣ ةنسل٩٢ يرازولا رارقلا

٤٩ ةداملا
 تاحطسم يقبت نأ بجی
صخری يتلا ةبذعلا هایملا

 ةیعانصلا تافلخملا فرصب
 دودح يف اھیلا ةجلاعملا

:ةیلاتلا تافصاوملاو رییاعملا

Egyptian Water Quality 
Standards – for all purposes 

including unrestricted irrigation

٢ قحلم يف لودجلا يقاب



١٩٨٢ ةنسل٤٨ نوناقلا
 رارقلا بجومب لیدعت–

٢٠١٣ ةنسل٩٢ يرازولا

٥١ ةداملا
 هایم يف رفاوتت نأ بجی

 يلا اھعفر لبق فراصملا
 ةبذعلا هایملا تاحطسم

 ةعارزلا ضارغلأ ةصصخملا
:ةیتلآا رییاعملا طقف

٢ قحلم يف لودجلا يقاب
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Agri 
canal

Applicable Egyptian water quality regulations 1

٤٨ نوناق٤٩ ةداملا
٢٠١٣ يف لدعملا

٤٨ نوناق٥١ ةداملا
٢٠١٣ يف لدعملا

Agri land
Agri irrigation 
water

 مادختسلاا ةداعإ دوك
٥٠١/٢٠١٥



3. Agriculture Drainage Quality 
Improvement Projects 

هایم ةیعون نیسحت تاعورشم
 يعارزلا فرصلا
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New agri
land

 ةطحم
نیسحت

يعارزلا فرصلا هایم نیسحت تاطحمل ةصاخلا ةلاحلا

 دوك قبطنی لا
 مادختسا ةداعإ
 فرصلا هایم
 ةجلاعملا يحصلا
)٥٠١/٢٠١٥(

 قبطنت لاو
هایملا تافصاوم
-٤٩ ةدام( ةبذعلا
٤٨ نوناق
 يف لدعملا

٢٠١٣(



تلاخدملا تایلمعلا تاجرخملا

 يعارزلا فرصلا هایم
 ةطلتخملا

 فرصلا ةیعون نیسحت تایلمع
 تاطحملا يف يعارزلا
ضرغلا اذھل ةصصخملا

يف يعارزلا جاتنلإا تایلمع
 اذھل ةصصخملا قطانملا

 فرصلا هایم مادختساب ضرغلا
ةنسحملا يعارزلا

ةنسحملا يعارزلا فرصلا هایم

ةنسحملا يعارزلا فرصلا هایم ةجتنملا لیصاحملا

تلاخدملا يقاب
تاجرخملا يقاب

تاجرخملا يقاب

١ع

٣م

٢م

٢ع

١م

٢م

١ع ةساردو١م ةسارد يلع ءانب٢م اھجاتنإ بولطملا هایملا ةیعون يھام :ةلأسملا ةغایص

 ١FOCUS is on the treatment processع

BAT



تلاخدملا تایلمعلا تاجرخملا

 يعارزلا فرصلا هایم
 ةطلتخملا

 فرصلا ةیعون نیسحت تایلمع
 تاطحملا يف يعارزلا
ضرغلا اذھل ةصصخملا

يف يعارزلا جاتنلإا تایلمع
 اذھل ةصصخملا قطانملا

 فرصلا هایم مادختساب ضرغلا
ةنسحملا يعارزلا

ةنسحملا يعارزلا فرصلا هایم

ةنسحملا يعارزلا فرصلا هایم ةجتنملا لیصاحملا

تلاخدملا يقاب
تاجرخملا يقاب

تاجرخملا يقاب

١ع

٣م

٢م

٢ع

١م

٢م

 يلع ءانب٢م اھجاتنإ بولطملا هایملا ةیعون يھام :ةلأسملا ةغایص
ةبذع هایم ةفاضإ١ع ةساردو١م ةسارد



تلاخدملا تایلمعلا تاجرخملا

 يعارزلا فرصلا هایم
 ةطلتخملا

 فرصلا ةیعون نیسحت تایلمع
 تاطحملا يف يعارزلا
ضرغلا اذھل ةصصخملا

ةنسحملا يعارزلا فرصلا هایم

ةنسحملا يعارزلا فرصلا هایم  تایلمعو ةجتنملا لیصاحملا
ةیلاتلا يعارزلا عینصتلا

تلاخدملا يقاب
تاجرخملا يقاب

تاجرخملا يقاب

١ع

٣م

٢م

٢ع

١م

٢م

٢ع ةساردو٢م ةسارد يلع ءانب٣م اھجاتنا نكمی يتلا لیصاحملا ةیعون يھام :ةلأسملا ةغایص ةداعإ

 ٢FOCUS is on the agriculture  processesع

BAT

BAT



Environmental Policy Integrated Climate (EPIC) 
crop model:
The model simulates crop production under 
different farming practices and operations including 
fertilization, irrigation application rates and timing. 
It considers nutrient losses to the environment (N 
leaching and runoff. In addition, it has been 
thoroughly evaluated and applied from local to 
continental scale.

Source: JRC Science Hub (https://ec.europa.eu/jrc), The potential of water reuse for agriculture irrigation in the 
EU, 2017 

The Integrated Project Design Approach 1
Evey major agriculture drainage improvement project has to be designed as series of 
operations and products. In each operation, the Best Available Technology  (BAT) will be 
applied. Crop mix together with agro-industerial operations have to be designed in each 
project depending on multiple parameters. 

https://ec.europa.eu/jrc


 فرصلا ةیعون نیسحت تایلمع
 ةصصخملا تاطحملا يف يعارزلا

ضرغلا اذھل
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CAPEX and OPEX of 
each option

The Integrated Project Design Approach 2



4. Concluding remarks



Concluding remarks
• There is an urgent need to study and map “unplanned water 

reuse in Egypt”: magnitude and impact. Special attention 
should be given to “river basin specific pollutants” and 
“contaminants of emerging concerns”.
• This is a call to develop comprehensive “Egyptian water 

quality standards” following world best practice as 
referenced in the presentation.
• The “integrated project design approach” is recommended in 

dealing with agriculture drainage water quality improvement 
projects as explained in the presentation.



Annex 1: WQ most important parameters



BOD

BOD is one of the most widely used water quality indicators. It is a 
measure of the amount of oxygen that bacteria will consume in 
decomposing organic matter (Barnes, Meyer, and Freeman 1998). 
Therefore, it is often used as an umbrella proxy for overall water 
quality. It is highly correlated with other water quality indicators, such 
as dissolved oxygen and chemical oxygen demand, and is a good 
indicator of the amount of organic material in water. 



Nitogrn

Nitrogen is an outlier pollutant in terms of scale, scope, trends, and 
impacts. It is possibly the largest global externality, rivaling carbon. In 
water, it can manifest as nitrate, nitrite, and ammonium nitrate, among 
other compounds, all of which are harmful for human health and 
ecosystems when present in sufficient concentrations. Although some 
impacts are well known, others are poorly understood. As will be 
discussed in chapter 4, its use as a nutrient is highly correlated with 
phosphorus, although the harmful health effects from consuming it in 
its oxidized states are better established. 



EC

EC is directly related to the concentration of dissolved solids in the 
water. It is therefore a widely used proxy for salinity, which also 
correlates highly with pH. This is perhaps the world’s oldest and most 
widespread pollutant. Salt can be both a pollutant of poverty, caused 
by climate change, sea level rise, and geogenic factors, and a pollutant 
of prosperity, caused by overextraction of water and irrigated 
agriculture. Saline water can be disastrous for both agriculture and 
human health, particularly of young children 



Other

These pollutants are by no means the only important contaminants for 
countries to track and control. Bacterial contamination from poor 
sanitation coverage; heavy metals like arsenic, fluoride, and lead (box 
1.3); persistent organic pollutants such as DDT and industrial 
pollutants; and a range of others also pose large health and economic 
risks. However, in many ways, the pollutants tracked by SDG 6.3 
represent the least common denominator of water pollutants. They are 
problematic in regions rich and poor, wet and dry, and urban and rural. 



Annex 2: Law 48 (2013 amendments) articles 
49 and 51



تافصا+#لاو )'یاع#لا
);لذ )'غ )78ی 6ل ام)5ل/ما)2'للم(

نا'=لا

500 )ع &%$ی لا  ة7ل6لا ة2ئا4لا ة2ل0لا دا.-لا
6 )ع لق8 لا @ئا4لا )7?<كلأا

6.5–8.5 ى7Hجور&یلإا سلأا
6 )ع &%$ی لا LM--لا J7.Kلا )7?<كلأا
10 )ع &%$ی لا  QلهL<-لاىئا7-67لا )7?<كلأا

)تامو8STاد(
1 )ع &%$ی لا Y.Kع )7جوLTن
0.5 )ع &%$ی لا NH3 as (N) رداHZلا

 نم٤٩ ةداملل اقبط ةبذعلا تاحطسملا يف يرلا هایم تافصاوم
٢٠١٣ يف٤٨ نونافلا لیدعت



تافصا+#لاو )'یاع#لا
);لذ )'غ )78ی 6ل ام)5ل/ما)2'للم(

نا'=لا

2 )ع &%$ی لا NO3 as (N)  تاLTن

3.5 )ع &%$ی لا (TN) as N لاHLTىل6لا )7جو 

2 )ع &%$ی لا (TP) as P ىل6لا ر.فس.فلا 

0.1 )ع &%$ی لا ت.%زو م.Jش

200 )ع &%$ی لا تا2T%Lك

0.001 )ع &%$ی لا 2hئ$لا



تافصا+#لاو )'یاع#لا
);لذ )'غ )78ی 6ل ام)5ل/ما)2'للم(

نا'=لا

0.5 )ع &%$ی لا &ی&ح

0.2 )ع &%$ی لا H?H7$م

0.01 )ع &%$ی لا ساJن

0.01 )ع &%$ی لا Qنز

0.5 )ع &%$ی لا تا&%ر.لف

0.002 )ع &%$ی لا ل.7Hف

0.01 )ع &%$ی لا خ7نرز



تافصا+#لاو  )'یاع#لا
);لذ )'غ )78ی 6ل ام)5ل/ما)2'للم( ناــــ'=لا

0.001 )ع&%$ی لا م.7مداك
0.05 )ع&%$ی لا موTــك
0.005 )ع&%$ی لا JTلا &7نا7<لا
0.01 )ع&%$ی لا صاـصر
0.01 )ع&%$ی لا م.7H7ل7س
0.5 )ع&%$ی لا نور.2لا
0.07 )ع&%$ی لا م.ی&27ل.-لا
0.02 )ع&%$ی لا لH7Sلا



تافصا+#لاو  )'یاع#لا
;لذ )'غ )78ی 6ل ام))5ل/ما)2'للم( ناـــــــــــ'=لا

:ل-Zتوتا&27-لا
0.00003 )ع&%$ی لا Aldrin and dieldrin )%ر&لإ Kاد ،)%ر&لآ

0.02 )ع&%$ی لا Alachlor ر.لكلأا
0.01 )ع&%$ی لا Aldicarbبرا8S&لا
0.002 )ع&%$ی لا Atrazine)%زاTتأ
0.03 )ع&%$ی لا BentazoneنوزاHLب
0.007 )ع&%$ی لا Carbofuranنار.7ف.zراك



تافصا+#لاو  )'یاع#لا
);لذ )'غ )78ی 6ل ام)5ل/ما)2'للم( ناــــــــ'=لا

0.0002 )ع&%$ی لا Chlordaneنادر.لك
0.03 )ع&%$ی لا Dichlororoprop 4 ,2بوzTور.ل| Kاد4 ،2
0.009 )ع&%$ی لا Fenopropبو7H.zTف
0.01 )ع&%$ی لا Mecopropبو7S.zTم
0.009 )ع&%$ی لا ,2 ت-5 ،4 ،2 4, 5-T



تافصا+#لاو)'یاع#لا
);لذ )'غ )78ی 6ل ام )5ل/ما)2'للم(

نا'=لا

1000 )ع &%$تلا ة7ل6لاة2ئا4لا ة2ل0لا دا.-لا
 TK?-لا )ع ة%.�م تاجرد3 )ع &%$ت لا

ل2قL<-لا ىئا-لا
ةراJTلا ةجرد

5 )ع لق8 لا @ئا4لا )7?<كلأا
8.5 ىلع &%$ی لاو6.5 )ع لق8 لا ى7Hجور&یلإا سلأا

30 ىلع &%$ی لا LM--لا J7.Kلا )7?<كلأا
50 ىلع &%$ی لا  QلهL<-لا ىئا7-67لا �7?<كلأا

)تامو8STاد(
15 as N (TN) ىل6لا )7جوHLTلا

 اقبط عرتلا هایم يلع اھطلخب حومسملا فراصملا هایم تافصاوم
٢٠١٣ ماع يف٤٨ نوناقلا لیدعت نم٥١ ةداملل



تافصا+#لاو)'یاع#لا
);لذ )'غ )78ی 6ل ام )5ل/ما)2'للم(

نا'=لا

3 as P (TP)ىل6لا ر.ف<فلا
3 ىلع &%$ی لا م.Jش وأت.%ز

0.001 ىلع &%$ی لا 2hئ$لا
3 )ع &%$ی لا &ی&ح
2 )ع &%$ی لا H?H7$م
1 )ع &%$یلا ساJن
2 )ع &%$ی لا Qنز



تافصا+#لاو)'یاع#لا
);لذ )'غ )78ی 6ل ام )5ل/ما)2'للم(

نا'=لا

0.05 ىلع &%$ی لا ل.7Hف
0.01 ىلع &%$ی لا خ7نرز
0.03 ىلع &%$ی لا م.7مداك
0.05 ىلع &%$ی لا موTك
0.01 ىلع &%$ی لا JTلا &7نا7<لا
0.1 ىلع &%$ی لا صاصTلا

0.1 لH7Sلا
0.01 م.7H7ل7<لا
5000  ةع.-?-لل ىلا-Lحلاا د&علا

�3س100ة7ن.ل.قلا



تافصا+#لاو)'یاع#لا
);لذ )'غ )78ی 6ل ام )5ل/ما)2'للم(

نا'=لا

اهعا.نأ� تا&27-لا
0.003 ىلع &%$ی لا Aldnin)%ر&لإ Kاد )%ر&لأ and dieldrin

0.2 ىلع &%$ی لا Alachlor ر.لكلأا
0.1 ىلع &%$ی لا Aldicarb برا8S&لا
0.02 ىلع &%$ی لا Atrazine )%زاTتأ
0.3 ىلع &%$ی لا BentazonنوزاHLب
0.07 ىلع &%$ی لا Carbofuranنار.7ف.zراك



تافصا+#لاو)'یاع#لا
);لذ )'غ )78ی 6ل ام )5ل/ما)2'للم(

نا'=لا

0.002 ىلع &%$ی لا Chlordane نادر.لك
0.3 ىلع &%$ی لا 2.4 بوzTور.ل| Kاد4.2

Dichloroprop
0.09 ىلع &%$ی لا Fenoprop بو7H.zTف
0.1 ىلع &%$ی لا Mecopropبو7S.zTم
0.09 ىلع &%$ی لا -5 ,4 ,2 ت-5 ،4 ،2 T   


