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1 WATER  FUN  –  HANDS, MINDS AND  HEARTS  ON  WATER  FOR  LIFE!  

The Sustainable Management of Available Water Resources with  Innovative Technologies  (SMART) 
research project supports the Jordanian and Palestinian Government in its move towards sustainable 
water  use.  One  key  element  to  this  approach  is  the  effective  treatment  and  adequate  reuse  of 
wastewater.  

Treating  and  reusing  wastewater  requires  new  technologies,  specific  regulatory  framework 
conditions  and  adequate  operation  and maintenance  structures.  In  addition  to  these  “technical” 
aspects,  effective  implementation  also  requires moreover  the  acceptance  of  this  reuse  concept 
within the population and the understanding of human behaviour and its impact on the sustainable 
reuse of treated wastewater. 

To address this issue, we designed and developed a 
Capacity  Development  programme  for  Primary/ 
Basic  School  teachers  and  students:  “WATER 
FUN – hands, minds and hearts on Water for 
Life!".  This  programme  effectively  delivers  the 
message and aims of the Jordanian and Palestinian 
strategic master plan  for wastewater management 
through  a  didactic  reduction  for  Basic  /  Primary 
School students (5th to 6th grade). 

In  Palestine  the  programme  is  supported  by  the 
Palestinian  Water  Authority,  the  Palestinian 
Hydrology Group and the Ministry of Education, to 
facilitate  the  implementation of new management 
approaches  (e.g.  decentralized  wastewater 
treatment,  reuse  technologies).  The  Palestinian 
National  Authority  established  the  Palestinian 
Water  Authority  (PWA,  founded  1996)  following 
the  signing  of  the  Oslo  Agreement  in  1995.  The 
PWA  prepared  the  National Water  Plan  of  2000, 

which sets the direction until 2020 and proposes specific actions to achieve its goals. It describes the 
role  of  service  providers  and  shifts  the  functions  of  the  PWA  to  regional  utilities  for  operations, 
maintenance,  repairs, wastewater  collection  and  treatment,  bulk water  supply, water  reuse,  and 
allocation  for  industrial  and  agriculture  use.  The  PWA  strategic  wastewater  management  plan 
focuses  the  following  long‐term objective: 75% of  the population  in municipalities and 50% of  the 
population  in  rural areas must be connected within 2020.  In 2002  the PWA  issued  the Water Law 
Number  (3/  2002).  This  law  aims  to  develop  and manage  the  water  resources,  increasing  their 
capacity, improving their quality and preserving and protecting them from pollution and depletion. 
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In  Jordan  the programme  is  supported by  the  Jordanian Ministry of Water and  Irrigation and  the 
Water  Authority  of  Jordan  (and  the Ministry  of  Education).  In  2008,  the  “Royal  Commission  on 
Water”  prepared  a  new Water  Strategy  entitled  “Water  for  Life,  Jordan’s Water  Strategy  2008  ‐ 
2022”  that was adopted  in  February 2009. This new  strategy  reflects  the policy of  Jordan  for  the 
whole water  sector  and  includes  the  strategy  for wastewater  treatment  in  semi‐urban  and  rural 
areas,  by  decentralized  treatment  technologies.  The  strategy  specifically  focuses  on  wastewater 
treatment and reuse aspects and defined concrete aims and requirements (MWI 2009): 

All the major cities and small towns in Jordan will be provided with adequate wastewater collection 
and treatment facilities. 

Decentralized treatment plants shall be built to serve new urban settlements, semi‐urban and rural 
communities. 

In terms of wastewater reuse, the 2009 strategy puts forward that treated wastewater shall be fully 
reused by 2022. 

We  will  also  ensure  that  treated  effluent  complies  with  recently  established  national  standards 
(JS893‐2006)  and  all  treatment  units meet  the  required  quality, which  is  appropriate  for  use  in 
agricultural activities and other non‐domestic purposes, including groundwater recharge. 

 

2 DELIVERABLE   NO.   906/   907:  DELIVERY   OF   THE   TEACHING   UNIT   DIDACTICAL   SET, 
ELABORATION  OF  DIDACTICAL  MATERIAL  IN  ARABIC  LANGUAGE 

 
 
The  Teacher  Handbook  was  reviewed  and 
translated  to  Arabic  for  both  countries  by  Al‐
Balqa Applied University, Jordan, and the Ministry 
of Education, Palestine en cooperation with BDZ. 
For each country a second and so far final version 
is attached  to  this document  (Annexes 1, 2 & 4, 
5),  based  on  Jordanian  teacher  and  Palestinian 
trainer  observations  and  recommendations  as 
well  on  discussion  results  from  stakeholder 
meetings. 
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2.1 PEDAGOGICAL  CONCEPT  

 

The pedagogical  concept primarily considers  the  special needs of Palestine and  Jordan  concerning 
the topics of water resources, water management and wastewater reuse possibilities. The research 
performed in other working packages of SMART are available for teachers and consequently for their 
Primary/ Basic school students through a didactic reduction, which addresses the countries strategic 
water policy aims.  

The  training  is designed  to enhance  the  reflection process  regarding wastewater  components and 
provides  arguments  to  teachers  and  students  to  understand  the  possibilities  of  wastewater 
treatment  and  its  reuse  purposes  in  decentralized  systems.  In  addition,  through  classroom 
experiments, students and teachers can understand and accept wastewater as a valuable resource, 
particularly in regions with water shortages. 

The main  objective  of  the Water  Awareness  Programme  "Water Fun … Water for Life"  is  to 
support Human Resource Development (HRD), which represents one of the cross‐section elements to 
accomplish economic and social development in all Primary/ Basic schools in order to reach all young 
people regardless of their socioeconomic situation and to strengthen their willingness to adopt water 
conservation action. Diverse class behaviours, water problem perceptions, awareness  levels related 
to  the water  situation  and  scarceness problems  should be  integrated: We  "pick up"  the  students 
there on their way, where they are  in this moment and they should have the possibility to develop 
the  analytical,  social‐emotional  and behavioural  skills  they need  to  face  consciously  and  reflected 
either real‐life problems as well as challenges and solutions now and in future. 

The title is programme, and the title elements represent the concept: 

Water Fun ‐ Students should have fun during the teaching units and have the opportunity to bring 
in  their  creativity,  live  out  their  curiosity  and  exercise  and  deepen  critical  thinking  processes. 
Because, what makes fun one will like and what one likes, one will protect. This pedagogical concept 
distances itself from any kind of disaster education, which attempts to mediate lesson contents with 
a moralizing finger. Students have no blame for the current (water) situation  in their country. They 
should  not  be  disturbed,  but  develop  awareness,  strength  and  courage  to  take  responsibility  for 
water protection. – Disaster education is avoided! 

hands, minds and hearts on    ‐  The  progressive  education  triad  addresses  and  integrates  in  a 
balanced  portion  ‐and  viewed  holistically‐  the  active  and  critical  deeply  involvement  with  the 
teaching topic and its elements. Specifically chosen methods structure learning processes in order to 
mediate knowledge,  to  raise awareness and  to  support attitude and hopefully behaviour changes. 
Hands‐on learning processes replace teacher‐centered teaching processes! 
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Water for life!  ‐ Water  is not  just a  resource, but a source of  life. This  title element  reflects  the 
country's strong orientation towards sustainable water management, the Jordanian Water Strategy 
(08‐22) and the international UN Water Decade (05‐15) with the same title element. ‐ Education for 
sustainable development is education for sustainable water management! 

 

 

2.2 DIDACTIC‐METHODOLOGICAL  PRINCIPLES  

 

Natural science and environmental education in primary schools should focus on the development of 
the following skills and capabilities of the students: 

They should develop interest and enjoyment … 

• … in thinking about the phenomena of nature and technology. 

• … in arousing questions. 

• … in developing self‐confidence. 

• … in finding out and understanding something. 

• … and willingness to adopt a research‐based thinking. 

• … in taking challenges in thinking processes. 

• … in learning to experiment. 

The  following  characteristics  of  school  education  are  essential  in  order  to  support  these  learning 
processes: 

• The teaching content should originate from the life reality of students. 

The produced artificial wastewater by the students contains ingredients, which they can 
find in the wastewater at home also. 

• The ideas and observations of students should be considered. 

Students have already certain and individual experiences with wastewater, which   they 
can contribute during the wastewater production, the analysis, the filter   processes, the 
final assessment and action. This will expand their knowledge and   learning  can  take 
place. 

• The independent thinking and action must be encouraged. 
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During  their group work,  they need  time and  space  to express and discuss, what  they 
think. The  teacher should move away  from his/ her  teacher centred  teaching position; 
she/ he is a partner, who makes learning this way possible. 

• The  teacher  should  act  restrained  in order  to  give  students  a  chance  to  learn how  to 
discover, investigate and explain. 

No  student  learns  discovering,  investigating,  explaining  through  lectures  and 
explanations  from  the  teacher.  These  operations  have  to  be  done  by  the  students 
supported by e.g. open questions from the teacher. 

• Students must  have  the  opportunity  to  discuss  and  to  learn  about  the  statements  of 
others. 

In  this  way,  students  develop  according  to  their  individual  knowledge  level  an 
understanding for new contents and cooperative learning and working processes. 

In summary: Our comprehension of (School) Education has to allow students problem‐based learning 
and has to be in this respect student‐centred, competence‐ and experience‐based. 

The perspective of sustainable environmental education takes this a step further: 

Sustainable development is development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs (United Nations, 1987). 

One of the goals of Education for Sustainable Development is to provide the individuals skills that will 
enable them to shape their future activities and responsibilities. To be responsible means to consider 
that  future generation have the same right to natural resources that we do  today. These skills can 
already be  initiated  in primary  school under  the  condition  that appropriate methods are  selected. 
The methods  of  pure  knowledge  transfer  (for  example  ex‐cathedra  teaching)  do  not  achieve  this 
goal. Already in the classroom students must have the possibility to develop their own ideas and the 
opportunity to exchange these ideas, to reflect on them and to put them into practice.  

The  targeted  students'  skills need  to  address  all  areas of development of  a primary  school  child: 
practical (hands‐on), cognitive  (minds‐on) and emotional (hearts‐on). Students as  learners are seen 
holistically. 

An investigation led by the USAID Jordan (2010) supports this. The interviewed Jordanian adolescent 
for example prefers hands‐on experiences as the most useful sources of information, for developing 
their awareness and  influencing their actions. Those young people who had actively participated  in 
environmental  activities  had  a  better  understanding  of  practical  issues  of  conservation  and 
protection. 

In order to guarantee the capacity of students to reflect and act sustainable the following methods 
have been chosen:  contemplating about drawings,  thinking and  studying, dialogue, discussion and 
presentation, practical experiments, practical work, compilation, planning, action development etc. 
This selection is evident in the teaching unit. 



 

 

WATER FUN – hands, minds and hearts on WATER FOR LIFE!  6

 

2.3 DESCRIPTION  OF  MEDIA  AND  MATERIALS  

 

"Water  Fun  ‐  hands, minds  and  hearts  on Water  for  Life!"  is  a  didactic‐methodical  package  that 
currently contains the following media and materials, which each participating teacher receives for 
their students and interested colleagues ‐ : 

1.  The Student workbook accompanies the students with artistic and child‐friendly drawings of 
the  entire  teaching unit during  their work process. We have  carefully  selected  the  steps  that  are 
presented in detail so that students can work according to the explanation and/ or demonstration of 
the teacher largely independently in their groups. The student workbook contains no text, except the 
unit  titles  with  the  objective  that  they  focus more  intensive  on  their  group  work  and  tasks.  In 
addition, students are able to identify with the illustrated children, landscape, house and activities in 
groups. Each teacher receives five student workbooks: one for himself and four for the group work 
activities.  Teachers  can  use  the  student workbook  set  of  5  books with  different  student  groups, 
laminating  the page of  the book, on which  students  register  their names. When  students  register 
their names with a non‐permanent marker, those can be easily wiped away after the completion of 
the project. 

2.  Each participating teacher receives a teacher handbook (Arabic & English), which explains the 
individual  unit  in  detail:  formulates  learning  objectives  and  key  questions,  indicates  required 
materials and outlines the unit. Transitions between the units are not described explicitly, because 
this depends on  the  implementation possibilities  (single  lessons, project days, project week…);  the 
transitions  arise  also  logically  from  the  conceptual  association.  Thematic  or  methodological 
extensions  are  also  not  specified,  because  these  depend  mostly  on  the  learning  groups,  their 
knowledge and capabilities, which teachers may assess far better. The intention of this handbook is 
to provide direction and a basis for the pilot trainings as well as for the discussions and evaluations. 
Necessary adjustments to the school curriculum and assignments are missing, since we have neither 
the Palestinian and Jordan school curriculum nor school books in English from both countries at this 
time. 

This teaching unit is our proposal. It has the clear objective to make students familiar with the topic 
of  wastewater  production,  treatment  and  reuse  of  treated  wastewater,  conserving  this  way 
freshwater. No more, no less! Of course we know that there are many other ways of sustainable use 
of water  respectively water  conservation  and  students  should  get  to  know  them  as well. But we 
would  like  to warn explicitly  to expand  the objective and  the content of  the  individual units,  thus 
overwhelming  the students and  thereby probably not  reaching  the  intended goal: getting  to know 
wastewater as a valuable resource by encouraging reflection about wastewater and the potential of 
wastewater treatment and reuse from decentralized treatment systems. 
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3.  The didactic‐methodological package also  includes all  required materials  for  the classroom 
experiments.  These  are  common  household  objects,  easily  available  and most  of  them  reusable; 
therefore they do not stretch the school budget, if they need to be replaced. 

This didactic‐methodological package  is our proposal, which will be reviewed and discussed during 
the prospective testing phase. On completion of the project, all participating teachers will receive the 
revised final version of the teaching materials. 

 

 

2.4 EVALUATION  AND  EXPECTED  FINDINGS  AND  OUTCOMES 

 

After the pilot teachings we expect a significant result  if and how the  teaching unit "Water Fun - 
hands, mind and hearts on Water for Life!" can be  implemented  in future  in all Jordanian and 
Palestinian  Primary/  Basic  schools  (5th/  6th  grade)  and which  essential  adaptations  are  necessary. 
Therefore it is very important to include teachers, trainers, stakeholders and all decision makers, who 
participated in the pilot teachings or any related meeting to it: They are all multipliers to be! 

The final recommendations referring to this is based upon the following evaluation forms: 

o  The teachers will be asked to fill out a short  individual evaluation sheet during the training 
  sessions. 

o  These  sheets  are  incorporated  in  the  closing meeting  after  each  two  ‐  days  teaching  to 
  achieve  a  group  evaluation  but  as  well  are  respected  in  the  final  report  and 
  recommendations. 

o  One of the trainers will always observe the activities of the group (and of the trainer) during 
  the teaching to complete the closing meetings. 

The following evaluation topics are going to be included to ensure long‐term implementation: 

o  unit composition, contents and methods 

o  implementation possibilities: lessons, project lessons, project day(s), project week 

o  sourcing and storing of required materials 

o  further development of the whole teaching unit or single units 

o  possibilities of teachers exchange of experiences (networking?) 

o  dissemination strategies  

A sample copy for the teacher evaluations is attached (Annex 17). The summarized evaluation results 
for  the  first  workshop  in  April  2011  will  be  included  in  the  final  report  together with  all  other 
evaluation results (Annex 18). 
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2.5 TEACHING  UNIT  OVERVIEW  

 

Unit title  Learning content  Action form  Time
(min)

 
1. 

Water cycle ‐ 
water in nature 

The students are invited to listen to the "water 
music"  and  the  "story"  of  the  water  cycle 
illustrated  in  their  workbook.  Students  can/ 
may  recapitulate  their  knowledge  about  the 
water cycle and its basic mechanisms. 

‐  group formation 
‐  making assumptions 
‐  summing up knowledge 

 
about 
30' to 
45' 

 
2. 

Household water 
consumption in 

Palestinian National 
Authority/ Jordan – 
water in our life 

 
Students  learn where and how  in their homes 
water  becomes  polluted  from  use.  They  can 
realize  where  it  goes  when  it  leaves  their 
homes and that it has to be cleaned to prevent 
environmental contamination. 

‐  identifying 
‐  estimating 
  calculating 

 
about 
30' to 
45' 

 
3. 

Water pollution – 
artificial wastewater 

production and 
analysis 

Students  produce  wastewater  with  simple, 
safe ingredients and they can observe how the 
water  changes  gradually.  They  learn  how  to 
define  the  term  “clean  water”  and  “quality 
guidelines”. They understand the principles of 
water  analysis  and  learn  how  to  measure 
different substances in water. 

‐  experimenting 
‐  comparing 
‐  evaluating 

 
45' 
+ 
60' 

 
4. 

Wastewater 
treatment I – 

constructing a filter 

Students  construct  filters  for  cleaning  (their) 
wastewater  by  building  layers  from  different 
materials and comparing the filter results they 
discover  that  different  filter  materials  have 
different  filter  results.  They  discuss 
functionalities  of  each  filter  and  reflect  on 
which material or mechanism  is best  suitable 
for what kind of wastewater component. 

‐   holistic material 
experience 

‐   experience transfer into 
practical work 

‐   comparison and 
dialogue 

 
 
90' 

 
5. 

Wastewater 
treatment II – 
constructing a 

wetland 

Students learn that constructed wetlands are a 
modern  ecological  technology,  where 
principles  of  nature  are  used  to  clean 
wastewater.  The  students  build  the  wetland 
model  themselves  and  handle  technical 
equipment. Thus,  they will get an  insight  into 
the practical work of engineers and scientists. 

‐   experience transfer into 
practical work 

‐   comparison and 
dialogue 

 
 
90' 

 
6. 

Treated wastewater – 
reuse possibilities 

Students  learn about water quality guidelines 
and  compare  these  with  their  "pollution 
points"  from  the  wastewater  analysis. 
Students  discuss  about  treated  wastewater 
reuse possibilities in their daily life as a means 
to  conserve  drinking water.  They  apply  their 
acquired experience and knowledge. 

‐  presentation, 
comparison and 
discussion 

‐  recording, structuring, 
processing and 
evaluating information 

‐  developing, presenting 
and implementing ideas 

 

 
 
90' 
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2.6 MEDIA  OVERVIEW    

 

The following Table gives an overwie of the media that have been prepared for the two countries. A 
copy of each item is annexed to this report:   

 

List of media of the teaching unit "Water Fun ‐ hands, mind and hearts on Water for Life!"   

Documents name  Purpose  Country  Language  Pages  Annex 
WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Teacher handbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Teacher 
handbook 

Jordan  English  42  1 

WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Teacher handbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Teacher 
handbook 

Jordan  Arabic  43  2 

WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Student workbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Student 
workbook 

Jordan  Arabic  20  3 

WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Teacher handbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Teacher 
handbook 

Palestine  English  42  4 

WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Teacher handbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Teacher 
handbook 

Palestine  Arabic  43  5 

WATER  FUN  –  hands,  minds  and  hearts  on 
WATER FOR LIFE!  
Student workbook 
Primary school 5th/ 6th grade, 2nd edition 2012 

Student 
workbook 

Palestine  Arabic  20  6 

Puzzle pages 
Teacher 
handbook 

Jordan 
Palestine 

Arabic 
English 

3  7 

Water analysis sheet 
Teacher 
handbook 

Jordan 
Palestine 

Arabic  1  8 

Water analysis sheet 
Teacher 
handbook 

Jordan 
Palestine 

English  1  9 
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3 DELIVERABLE   NO.  909:  TECHNICAL  REPORT   ON   THE   TRAINING   COURSES   FOR 
TEACHERS   ON   DECENTRALIZED   WWT&R   TECHNOLOGIES   AND   MANAGEMENT   IN  
JORDAN  AND  PALESTINE  

 

This  chapter  is  still  under  construction  and  will  be  finished  in  November  2012;  due to  "force 
majeure" the scheduled workshops for 32 teachers from North/ South Jordan  in April 2012 are still 
pending and will be held in October 2012. For this reason, at the present time required documents, 
translations and evaluation  results can not be submitted. The same applies  to Palestine;  the  three 
workshops  for Primary School  teachers  from North/ South and Central Palestine are schedulde  for 
September 2012. Solicited documents like sent material reception verification (scanned documents & 
photos),  list of nominated 50 teachers/ schools, the adapted training session programme as well as 
the presentation of the same have not been forwarded yet. 

 

3.1 TRAINING COURSES  IN  JORDAN  

 

3.1.1 PREPARATION  AND  SHIPMENT  OF  MATERIAL  

Purchasing,  compiling,  packing  and  shipping  of  the  needed  workshop  material  took  place  from 
September 2010 until March 2011, when the material for 50 schools in Jordan (about 8m³) arrived in 
Amman. Subsequently  it  is stored  in  the Al‐Balqa University. A small second shipment was sent  in 
March 2012, which is stored just there. 

 

3.1.2 WORKSHOP 1  

From  the  12th  to  the  14th of April  2011  the  first workshop  for 22  Jordanian  teachers was held  in 
Amman. At that time the teachers were nominated in collaboration with the UNESCO. Only 12 of the 
22  trained  teachers  belonged  to  the  required  target  group  (Primary  School,  5th/  6th  grade).  Their 
schools  received  two month  later,  in  June  2011,  the  needed material  for  the  implantation.  The 
material delivery was planned and prepared from BDZ and BAU and executed by BAU. 

Following the programme of the 3 days training workshop is given. The programme is oriented to the 
teaching unit for primary shools and aims at preparing the participating teachers to  implement the 
teaching unit at their schools. 
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Following some impressions of this workshop and the overview of the involved schools and location:  

 

 

 

 

 

First workshop day: teacher work groups find 
together  by  random  doing  small  puzzles  – 
BDZ 

 

Unit 3.1: Artificial wastewater production – BDZ   

 Unit 5: Constructing a wetland 
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   Third workshop day: Visit to the SMART 
  Demonstration site in Fuheis ‐ BDZ 

 

Trained Teachers, Jordan, April 2011 – BDZ    

 

 



 

 

WATER FUN – hands, minds and hearts on WATER FOR LIFE!  14

3.2 TRAINING COURSES  FOR  PALESTINE 

In May 2011 BDZ conducted  two  coordination meetings with PWA  in Leipzig,  in order  to plan  the 
Water Fun workshops for Palestinian Basic School teachers. In October 2011, during the 4th SMART II 
meeting in Dresden all project partners from Palestine (PWA & PHG) and from Germany (BDZ & UFZ) 
determined to conduct one trainer workshop for six Palestinian trainers in Amman, Jordan with the 
aim that these six trainers perform, evaluate and document workshops for 50 teachers in Palestine. 
The six trainers from PWA, MOE and PHG were nominated a few days later and subsequently invited 
by BDZ and their institutions to the workshop from the 3rd to the 6th of December 2011 (Annex 12). 

 

3.2.1 PREPARATION  AND  SHIPMENT  OF  MATERIAL  

 

For conducting the training workshops and the subsequent implementation in 50 Palestinian schools 
the following materials (8m3) were purchased, compiled, packed  in two wooden boxes and shipped 
to Ramallah via Tel Aviv in October 2011.  

 

Content of box 1: 

Product  Amount  Customs Tariff Number  Origin of Product 

Transparent plastic box 35x27x21  162  HS Code 3923 1000  Made in Germany 

Medias Teacher handbook: 

Laminated pictures 

Cover pages (engl./ arabic) 

Separation strips 

 

210 

210 

100 

 

HS Code 4911 9100 

HS Code 4819 6000 

HS Code 4819 6000 

 

 

Made in Germany 

Plastic bucket 5l  147  HS Code 3924 1000  Made in Germany 

Transparent water jug with tap  215  HS Code 3924 1000  Made in Germany 

Siev ø 18cm  50  HS Code 3924 1000  Made in Germany 

Measuring cup  250  HS Code 3924 1000  Made in Germany 

Presentation ring binder  20  HS Code 4820 3000  Made in Germany 

Protective sheets  50  HS Code 3920 9990  Made in Germany 

Plastic water tap  71  HS Code 3926 9097  Made in Germany 

Transparent plastic hose  50m  HS Code 3917 3900  Made in Germany 

Scissors  96  HS Code 8203 3000  Made in Germany 
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Content of box 2: 

Product  Amount  Customs Tariff Number  Origin of Product 

Transparent plastic box 35x27x21  88  HS Code3923 1000  Made in Germany 

Transparent water jug with tap  35  HS Code 3924 1000  Made in Germany 

Plastic bucket  103  HS Code 3924 1000  Made in Germany 

Plastic beakers  1410  HS Code 3924 1000  Made in Germany 

Presentation ring binder  48  HS Code 4820 3000  Made in Germany 

Scissors  154  HS Code 8203 3000  Made in Germany 

Overhead marker  70  HS Code 9609 9090  Made in Germany 

Plastic spoons  500  HS Code 3924 1000  Made in Germany 

UFZ Keyhanger  60  HS Code 3926 1000  Made in Germany 

UFZ Colth bag  70  HS Code 6305 9000  Made in Germany 

Roll adhesive  250  HS Code 3919 9000  Made in Germany 

Straws  1000  HS Code 3924 1000  Made in Germany 

Discharge sieve  250  HS Code 3924 1000  Made in Germany 

Plastic bowl  250  HS Code 3924 1000  Made in Germany 

Brown packing paper  1  HS Code 4819 6000  Made in Germany 

Plastic water tap  180  HS Code 39269097  Made in Germany 

Punched pocket  80  HS Code 3926 1000  Made in Germany 

Cloth bag A4  70  HS Code 63059000  Made in Germany 
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3.2.2 WORKSHOP 

The workshop for six official trainers from the Palestinian National Authority was held in Amman, 
Jordan from the 3rd to the 6th of December2011. Following the programme and some impressions of 
the workshop: 
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The six trainers from Ramallah, Palestinian National 
Authority and one teacher from Amman, Jordan perform 
student experiments on the production, analysis and 
purification of artificial sewage ‐ BDZ 

 

 

 

 

 

 

 

“Hands on learning”: artificial sewage analysis and 
assessment. 

 

 

 

 

 

 

 

Teamwork: constructing a wetland. 
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Excursion  to  the  SMART  –  Research,  Demonstration  and 
Training  Facility  for  decentralised  wastwater  treatment 
and reuse 

 

 

 

 

 

 

 

Good “work”: after handed over the Certificates by BDZ. 

 

 

In January 2012 – one month after the workshop in Amman ‐ the trainer group sent the following 
minutes of their coordination meeting in Ramallah, in order to inform about the implementation 
schedule and task distribution: 

“Minutes of Meeting- Conducted by the Team of WATER FUN - hands, minds and 
hearts on WATER for LIFE! 

Thursday  11:00h‐ 13:30h 

12.01.2012  At the Palestinian Water Authority 

Attendees:  
Subhi Samhan, Shahd Tibi & Ghaleb Bader (PWA); Manar Nazzal & Shirin Zidan (PHG); Ayed Asfour & 
Majdi Muammar (MOE) 
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The group conducted a meeting with the main coordinator of the SMART project (Subhi Samhan) to 
set  the  implementation plan with  a  time  frame of Water Fun. Responsibilities were distributed 
and the roles were assigned as follows: 

Activity  Comments  Time Frame 

The selection of the school 
teachers (trainees) 

• The 50  schools will be distributed over  three 
groups covering all area of the West Bank. 

• The priority  in selecting the 50 schools will be 
for  the  active  schools  that  participated  in 
previous  trainings with PWA and  showed  the 
needed discipline and commitment. Were the 
closing  session will  be  set  at  the  end  of  the 
three  training  sessions  to  gather  all  the 
trainees at once in the same place. 

• Each session will include two training days. 

22.1.2012 

First Training Session  This  session will  target  the Middle‐Area:  this area 
includes Ramallah and Al Bireh, Jericho, Jerusalem 
and Salfit. 

25.02.2012 

Second Training Session  This  session will  target  the  South  Area:  this  area 
includes Hebron and Bethlehem. 

03.03.2012 

Final Training Session  This  session  targets  the  North‐  Area:  this  area 
includes  Nablus,  Jenin,  Tulkarem,  Qalqilya  and 
Tubas. 

10.03.2012 

Preparing  the  training 
program 

The  training  session program will be prepared by 
Shereen and Manar to cover the two‐day period. 

22.01.2012 

Preparing  the  training 
presentation 

The training presentation will be prepared by Ayed 
and Majdy  

22.01.2012 

Following Up  Following up  the  implementation steps, preparing 
the  material,  the  logistic  arrangements  will  be 
followed by Shahd and Ghaleb 

22.01.2012 

 

Thursday, 12.January 2012”1 

This time schedule had to be changed, because of problems with the material reception in Palestine, 
which finally could take place in July 2012. 

 

                                                            

1 This document was provided by PWA. 
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Hereinafter the latest “action plan” from the Palestinian trainers: 

“Action Plan for Implementing WATER FUN - hands, minds and hearts on WATER for 
LIFE! 

   Sunday                   10:00h‐ 13:00h   

22.07.2012  At the Ministry of Education 
 

Team:  
• Shahd Tibi & Ghaleb Bader (PWA);  
• Manar Nazzal & Shirin Zidan (PHG);  
• Ayed Asfour & Majdi Muammar (MoE).  

 

The group conducted a meeting to re‐set the  implementation plan and reconstruct the original one 
with  a  new  time  frame. Responsibilities  were  re‐distributed  and  the roles  were  re‐assigned  as 
follows: 

Activity  Comments  Time Frame 

The  selection  of  the 
school  teachers 
(trainees) 

• The 50 schools are distributed over three groups 
covering all area of the West Bank. 

• The priority  in  selecting  the 50  schools was  for 
the active  schools  that participated  in previous 
trainings  with  PWA  and  showed  the  needed 
discipline  and  commitment.  In  addition  there 
are priorities taken into consideration during the 
selection  of  the  schools  that  includes  having  a 
laboratory,  having  an  environmental  club, 
among other things.  

• Each session will include two training days. 

Done 

Material reception 

 

The material was  roughly checked  to be  thoroughly 
checked  by  the  team  in  the  following  week  and 
distributed to three parts, each part will be delivered 
to one of the three areas where the training sessions 
will be held. 

22.07.2012 

First Training Session  This  session  will  target  the Middle‐Area:  this  area 
includes  Ramallah  and  Al  Bireh,  Jericho,  Jerusalem 
and Salfit.  

8.09.2012 

Second Training Session  This  session  will  target  the  South  Area:  this  area 
includes Hebron and Bethlehem. 

15.03.2012??? 

Final Training Session  This  session  targets  the  North‐  Area:  this  area 
includes  Nablus,  Jenin,  Tulkarem,  Qalqilya  and 
Tubas. 

17.03.2012??? 
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Preparing  the  training 
program 

The  training  session  program was  prepared  by  the 
team members to cover the two‐day period. 

Done 

Preparing  the  training 
presentation 

The training presentation was prepared by the team 
members. 

Done  

Following Up  Following  up  the  implementation  steps,  preparing 
the material, the logistic arrangements. 

1.09.2012 

 

It was agreed that the implementation of the program by the teachers in the schools, in addition to 
the submition of the final report from each teachers will be finalized by 15.11.2012”2 

 

3.3 PLANNED  WORKSHOPS  

 

In October 2012 two workshops for in total 32 Primary School teachers from North and South Jordan 
will  take place  in Amman,  Jordan. The preparations were made  in  close  cooperation between Al‐
Balqa Applied University (BAU) and BDZ and will be finished during September 2012. Furthermore, a 
“double  trained”  teacher  from  Amman  will  join  the  preparations  on  site  and  assist  during  the 
workshops  (mainly  for  translations,  but  as  well  for  giving  valuable  advices  based  on  her  own 
experiences with the implemention of the programme in her school). 

The  teachers were  invited  in close cooperation between BAU and  the Ministry of Education; a  list 
with nominated teachers (so far in Arabic) is attached (Annex 15). Pending preparation activities are 
attached (Annex 16). 

                                                            

2 This document was provided by PWA. 
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4 ANNEX  1:  TEACHER  HANDBOOK,  JORDAN,  ENGLISH VERSION  
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ai

ns
, d

et
er

ge
nt

s,
 s

oa
p,

 s
ha

m
po

o,
 v

ar
io

us
 c

he
m

ic
al

s,
 p

ap
er

, c
lo

th
, s

an
d…

 

Th
is

 u
ni

t 
co

ve
rs

 t
he

 is
su

e 
of

 w
as

te
wa

te
r 

an
d 

gi
ve

s 
st

ud
en

ts
 t

he
 p

os
si

bi
lit

y 
to

 d
ee

pe
n 

th
ei

r 
kn

ow
le

dg
e 

an
d 

ex
pl

or
at

io
n 

in
 t

wo
 s

te
ps

: 

o
By

 a
dd

in
g 

su
bs

ta
nc

es
/ 

po
llu

ta
nt

s 
to

 w
at

er
 t

o 
si

m
ul

at
e 

wa
st

ew
at

er
 p

ro
du

ct
io

n 
an

d 
th

en
 o

bs
er

vi
ng

 h
ow

 t
he

 w
at

er
 g

ra
du

al
ly

 c
ha

ng
es

; 

o
Th

ro
ug

h 
le

ar
ni

ng
 t

ha
t 

th
es

e 
su

bs
ta

nc
es

 a
re

 d
et

ec
ta

bl
e 

an
d 

m
ea

su
ra

bl
e 

th
ro

ug
h 

an
al

ys
is

. 

Th
e 

ba
si

c 
in

te
nt

io
n 

of
 t

hi
s 

U
ni

t 
is

 t
o 

co
nc

lu
de

 w
it

h 
th

e 
“s

im
pl

e”
 m

es
sa

ge
, t

ha
t 

we
 a

ll 
us

e 
wa

te
r 

an
d 

pr
od

uc
e 

wa
st

ew
at

er
 a

nd
 s

ta
rt

 w
it

h 
ba

si
c,

 d
id

ac
ti

c 
re

du
ce

d,
 n

on
-s

ta
nd

ar
di

ze
d 

m
et

ho
ds

 o
f 

na
tu

ra
l s

ci
en

ce
s 

in
 o

rd
er

 t
o 

in
it

ia
te

 e
nv

ir
on

m
en

ta
l a

wa
re

ne
ss

 a
nd

 s
us

ta
in

ab
le

 
th

in
ki

ng
 a

nd
 a

ct
io

n 
of

 s
tu

de
nt

s.
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3.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 p
ra

ct
ic
e 

to
 l
is
te

ni
ng

 c
ar

ef
ul
ly
 d

ur
in
g 

th
e 

in
st

ru
ct

io
ns

 o
f 

th
e 

te
ac

he
r 

an
d 

to
 f

ol
lo
w 

th
em

 e
xa

ct
ly
. 

o
St

ud
en

ts
 e

xp
er

ie
nc

e 
te

am
wo

rk
 a

ct
iv
it
ie
s 

wh
ic
h 

re
qu

ir
e 

de
le
ga

ti
on

 o
f 

ac
ti
vi
ti
es

 
wi

th
in
 t

he
 g

ro
up

 a
nd

 g
ro

up
 c

on
se

ns
us

 o
n 

ex
er

ci
se

s.
 

o
St

ud
en

ts
 p

ro
du

ce
 "

th
ei
r"

 w
as

te
wa

te
r 

wi
th

 s
im

pl
e,

 s
af

e 
in
gr

ed
ie
nt

s 
an

d 
th

ey
 c

an
 

ob
se

rv
e 

ho
w 

th
e 

wa
te

r 
ch

an
ge

s 
gr

ad
ua

lly
. 

o
St

ud
en

ts
 
be

co
m
e 

aw
ar

e 
of

 
th

e 
ch

an
ge

 
in
 
wa

te
r 

qu
al
it
y 

an
d 

ve
rb

al
iz
e 

th
ei
r 

im
pr

es
si
on

s 
in
 t

he
 g

ro
up

 a
nd

 w
it
hi
n 

th
e 

pl
en

ar
y.

 

o
Th

ey
 l
ea

rn
 h

ow
 t

o 
de

fi
ne

 t
he

 t
er

m
 “
cl
ea

n 
wa

te
r”

 a
nd

 “
qu

al
it
y 

gu
id
el
in
es

”.
 

o
St

ud
en

ts
 l
ea

rn
 t

o 
pe

rf
or

m
 i
nd

ep
en

de
nt

 m
ea

su
re

m
en

ts
. 

o
Th

ey
 u

nd
er

st
an

d 
th

e 
pr

in
ci
pl
es

 o
f 

wa
te

r 
an

al
ys

is
 a

nd
 h

ow
 t

o 
m
ea

su
re

 d
if
fe

re
nt

 
su

bs
ta

nc
es

 i
n 

wa
te

r.
 

 3.
3

M
at

er
ia
ls
 n

ee
de

d 
Th

e 
te

ac
he

r 
ge

ts
 o

ne
 o

ve
rh

ea
d 

m
ar

ke
r 

(f
in

e)
 t

o 
pr

ep
ar

e/
 m

ar
k 

be
ak

er
s,

 t
he

 p
ac

ki
ng

 p
ap

er
, 

an
d 

a 
vo

lu
m

e 
of

 w
at

er
 in

 b
ea

ke
rs

 a
nd

 w
at

er
 j

ug
 -

 if
 w

an
te

d-
. T

he
 s

ch
oo

ls
 o

r 
th

e 
te

ac
he

rs
 

sh
ou

ld
 p

ro
vi

de
 a

 s
et

 o
f 

cl
ea

ni
ng

 e
qu

ip
m

en
t 

(s
po

ng
e,

 t
ow

el
, p

ap
er

). 

M
at

er
ia
l 
fo

r 
ar

ti
fi
ci
al
 w

as
te

wa
te

r 
pr

od
uc

ti
on

 p
er

 g
ro

up
 

o
1 

pl
as

ti
c 

ta
bl

e 
co

ve
r 

o
1 

pl
as

ti
c 

bo
wl

 
o

1 
Tr

an
sp

ar
en

t 
wa

te
r 

ju
g 

wi
th

 t
ap

 
(1

,5
 -

 2
l) 

o
1 

pl
as

ti
c 

sp
oo

n 
o

Fr
es

hw
at

er
 

o
To

ile
t 

pa
pe

r 
or

 f
ac

ia
l t

is
su

es
  

(6
 s

he
et

s)
 

o
M

ilk
 3

,5
%

 (4
 s

po
on

s)
 

o
Li

qu
id

 s
oa

p 
or

 d
et

er
ge

nt
 o

r 
sh

am
po

o 
(1

 s
po

on
) 

o
Vi

ne
ga

r 
4-

6%
 (1

 s
po

on
) 

o
Ve

ge
ta

bl
e 

oi
l (

2 
sp

oo
ns

) 
o

U
se

d 
gr

ou
nd

 c
of

fe
e 

(4
 s

po
on

s)
 

o
U

se
d 

te
a 

le
av

es
 (1

 -
 2

 s
po

on
s)
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M
at

er
ia
l 
fo

r 
wa

st
ew

at
er

 a
na

ly
si
s 

pe
r 

gr
ou

p 
o

2 
tr

an
sp

ar
en

t 
pl

as
ti

c 
be

ak
er

s 
(c

a.
 2

00
/ 

30
0m

l) 

o
1 

di
sc

ha
rg

e 
si

ev
e 

o
2 

st
ri

pe
s 

of
 b

ro
wn

 w
ra

pp
in

g 
pa

pe
r 

(3
x1

5c
m

)*
 

o
2 

– 
3 

dr
in

ki
ng

 s
tr

aw
s 

o
2 

pH
-s

tr
ip

s 
(p

H
 4

-7
 o

r 
5 

- 
8)

 a
nd

 c
ol

ou
re

d 
te

st
 r

es
ul

ts
 t

ab
le

**
 

o
1 

wa
te

r 
an

al
ys

is
 d

at
a 

sh
ee

t 

Im
po

rt
an

t 
N

ot
es

: 

* 
Th

er
e 

ar
e 

di
ff

er
en

t 
va

ri
et

ie
s 

of
 b

ro
wn

 w
ra

pp
in

g 
pa

pe
r;

 i
n 

th
ei

r 
or

ig
in

al
 c

on
di

ti
on

 t
he

y 
lo

ok
 a

ll 
ve

ry
 s

im
ila

r,
 b

ut
 t

he
y 

"b
eh

av
e"

 d
if

fe
re

nt
, w

he
n 

th
ey

 c
om

e 
in

to
 c

on
ta

ct
 w

it
h 

oi
l. 

Yo
u 

sh
ou

ld
 t

ry
 it

 b
ef

or
e.

 W
he

n 
th

e 
wr

ap
pi

ng
 p

ap
er

 c
om

es
 in

to
 c

on
ta

ct
 w

it
h 

oi
l, 

sm
al

l s
in

gl
e 

an
d 

co
un

ta
bl

e 
oi

l s
ta

in
s 

m
us

t 
ar

is
e.

 I
f,

 h
ow

ev
er

, a
 h

om
og

en
eo

us
 o

il 
su

rf
ac

e 
ar

is
es

 s
tu

de
nt

s 
ca

n 
no

t 
qu

an
ti

fy
 t

he
 o

il 
co

nt
en

t 
an

d 
th

us
 t

he
y 

ca
n 

no
t 

as
si

gn
 p

ol
lu

ti
on

 p
oi

nt
s.

 

**
 I

t 
is

 v
er

y 
im

po
rt

an
t 

to
 t

es
t 

th
e 

pH
 o

f 
th

e 
ta

p 
wa

te
r 

an
d 

th
e 

ar
ti

fi
ci

al
 w

as
te

wa
te

r 
be

fo
re

ha
nd

 w
it

h 
di

ff
er

en
t 

te
st

 s
tr

ip
s,

 i
n 

or
de

r 
to

 d
ec

id
e 

wh
ic

h 
in

di
ca

to
r 

wi
ll 

wo
rk

/ 
fu

nc
ti

on
 b

es
t.

 T
he

se
 t

es
t 

st
ri

ps
 s

ho
ul

d 
sh

ow
 a

 s
ig

ni
fi

ca
nt

 c
ol

ou
r 

ch
an

ge
 f

ro
m

 n
eu

tr
al

 (
ta

p 
wa

te
r)

 t
o 

ac
id

 (
ar

ti
fi

ci
al

 w
as

te
wa

te
r)

. 
Fo

r 
m

os
t 

in
di

ca
to

rs
 t

he
 g

ra
du

at
io

n 
of

 t
he

 c
ol

ou
r 

co
rr

es
po

nd
s 

to
 a

 s
ca

le
, t

he
 p

H
-s

ca
le

: e
. g

. l
it

m
us

 p
ap

er
 p

H
 <

 4
.5

 =
 r

ed
, p

H
 >

 8
.3

 =
 b

lu
e.

 I
n 

an
y 

ca
se

, 
st

ud
en

ts
 s

ho
ul

d 
ge

t 
a 

br
ie

f 
in

tr
od

uc
ti

on
 t

o 
th

e 
to

pi
c 

be
fo

re
 t

he
 c

or
re

sp
on

di
ng

 
an

al
ys

is
 s

te
p.

 T
he

 in
te

ns
it

y 
of

 t
he

 in
tr

od
uc

ti
on

 d
ep

en
ds

 o
n 

th
e 

kn
ow

le
dg

e 
of

 t
he

 s
tu

de
nt

s.
 

If
 

st
ud

en
ts

 
ca

n 
ea

si
ly

 
id

en
ti

fy
 

th
e 

co
lo

ur
 

ch
an

ge
 

th
ey

 
le

ar
n 

th
at

 
vi

ne
ga

r/
 

ac
id

 
is

 
m

ea
su

ra
bl

e 
in

 w
at

er
, a

nd
 t

ha
t 

th
is

 w
at

er
 is

 n
o 

lo
ng

er
 c

on
su

m
ab

le
. 

3.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Ea

ch
 g

ro
up

 f
in

ds
 t

he
 r

eq
ui

re
d 

m
at

er
ia

l 
on

 t
he

ir
 t

ab
le

. 
Th

is
 s

ho
ul

d 
be

 p
re

pa
re

d 
by

 t
he

 
te

ac
he

r 
in

 a
dv

an
ce

 o
r 

by
 t

he
 s

tu
de

nt
s 

wi
th

 i
ns

tr
uc

ti
on

s 
fr

om
 t

he
 t

ea
ch

er
. 

Th
e 

it
em

s 
sh

ou
ld

 b
e 

pl
ac

ed
 o

n 
th

e 
te

ac
he

rs
 t

ab
le

 in
 t

he
 s

am
e 

or
de

r 
(t

ak
e 

st
ud

en
t'

s 
pe

rs
pe

ct
iv

e 
in

to
 

ac
co

un
t)

 a
s 

th
ey

 a
re

 p
re

se
nt

ed
 i

n 
th

e 
st

ud
en

t 
wo

rk
bo

ok
 t

o 
en

su
re

 s
tu

de
nt

s 
ca

n 
ea

si
ly

 
fo

llo
w 

th
e 

te
ac

he
r'

s 
in

st
ru

ct
io

ns
 a

nd
 w

or
k 

in
de

pe
nd

en
tl

y 
in

 g
ro

up
s 

as
 m

uc
h 

as
 p

os
si

bl
e.
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Fi
rs

t 
un

it
 s

te
p:

 A
rt

if
ic
ia
l 
wa

st
ew

at
er

 p
ro

du
ct

io
n 

In
vi

te
 s

tu
de

nt
s 

to
 r

em
em

be
r 

th
e 

re
su

lt
s 

of
 t

he
 la

st
 u

ni
t:

 W
he

re
 a

nd
 h

ow
 t

he
y 

us
e 

wa
te

r,
 

wh
at

 h
ap

pe
ns

 t
o 

th
e 

wa
te

r 
an

d 
wh

at
 is

 t
he

 r
es

ul
t 

of
 t

hi
s 

us
e.

 D
ee

pe
n 

th
is

 is
su

e 
by

 a
sk

in
g 

wh
at

 t
he

y 
th

in
k 

ca
n 

be
 f

ou
nd

 i
n 

ho
us

eh
ol

d 
wa

st
ew

at
er

; 
re

co
rd

 s
tu

de
nt

s 
id

ea
s 

at
 t

he
 

bl
ac

kb
oa

rd
. 

A
dd

 i
m

po
rt

an
t 

su
bs

ta
nc

es
, 

if
 n

ec
es

sa
ry

, 
wh

ic
h 

ar
e 

no
t 

m
en

ti
on

ed
 b

y 
th

e 
st

ud
en

ts
. S

ho
w 

an
d 

ex
pl

ai
n 

to
 s

tu
de

nt
s 

th
e 

di
ff

er
en

t 
in

gr
ed

ie
nt

s 
wh

ic
h 

th
ey

 a
re

 g
oi

ng
 t

o 
us

e 
fo

r 
th

ei
r 

wa
te

r 
m

ix
tu

re
. 

   Pr
od

uc
ti

on
 o

f 
ar

ti
fi

ci
al

 w
as

te
w
at

er
 

  

Fi
ll 

th
e 

wa
te

r 
ju

g 
wi

th
 a

bo
ut

 1
.5

L 
of

 t
ap

 w
at

er
. A

dd
 a

ll 
th

e 
in

gr
ed

ie
nt

s 
sh

ow
n 

in
 t

he
 li

st
/ 

ill
us

tr
at

io
n:

 g
ro

un
d 

co
ff

ee
, t

ea
 le

av
es

, o
il,

 v
in

eg
ar

, m
ilk

, s
oa

p,
 t

oi
le

t 
pa

pe
r.

 G
iv

e 
st

ud
en

ts
 

su
ff

ic
ie

nt
 t

im
e 

to
 o

bs
er

ve
 t

he
 g

ra
du

al
 c

ha
ng

e 
in

 t
he

 w
at

er
. 

St
ir

 a
nd

 m
ix

 t
he

 w
at

er
 w

el
l w

it
h 

th
e 

sp
oo

n.
  

Im
po

rt
an

t:
 

Be
 a

wa
re

 t
ha

t 
st

ud
en

ts
 s

ho
ul
d 

ne
ve

r 
ta

st
e 

th
e 

wa
te

r 
an

d 
in
gr

ed
ie
nt

s.
 

Cl
os

e 
al
wa

ys
 t

he
 j
ug

 w
it
h 

th
e 

ta
p 

wh
en

 w
at

er
 i
s 

no
t 

ne
ed

ed
. 

 1. 
Gi

ve
 s

tu
de

nt
s 

th
e 

op
po

rt
un

it
y 

to
 c

om
pa

re
 t

he
ir

 w
at

er
 m

ix
tu

re
 w

it
h 

ta
p 

wa
te

r 
(a

 b
ea

ke
r 

wi
th

 t
ap

 w
at

er
 s

ho
ul

d 
be

 o
n 

th
e 

ta
bl

e 
fo

r 
st

ud
en

ts
 t

o 
co

m
pa

re
 t

he
ir

 w
at

er
 m

ix
tu

re
 

ag
ai

ns
t)

. 

2.
 A

sk
 if

 t
he

y 
co

ns
id

er
 t

he
ir

 m
ix

tu
re

 a
s 

wa
st

ew
at

er
 a

nd
 w

hy
? 

H
el

pi
ng

 q
ue

st
io

ns
, i

f 
ne

ed
ed

, 
m

ig
ht

 b
e:
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Ca
n 

we
 d

ri
nk

 it
? 

- 
M

ay
 w

e 
co

ok
 w

it
h 

it
? 

- 
M

ay
 w

e 
wa

sh
 f

ru
it

s 
wi

th
 it

? 
– 

 

Ca
n 

we
 w

as
h 

ou
r 

ha
nd

s 
wi

th
 it

? 

N
O

! 

 Co
lle

ct
 a

nd
 d

is
cu

ss
 t

he
 s

tu
de

nt
's

 c
ri

te
ri

a 
fo

r 
wa

st
ew

at
er

. 

Se
co

nd
 u

ni
t 

st
ep

: 
A
rt

if
ic
ia
l 
wa

st
ew

at
er

 a
na

ly
si
s 

A
sk

 s
tu

de
nt

s 
wh

o 
de

fi
ne

s/
 d

ec
id

es
 if

 w
at

er
 is

 c
le

an
 o

r 
no

t 
an

d 
ho

w 
th

ey
 c

an
 t

ru
st

 t
ha

t 
ta

p 
wa

te
r 

or
 b

ot
tl

ed
 d

ri
nk

in
g 

wa
te

r 
is

 r
ea

lly
 c

le
an

. 

M
en

ti
on

, t
ha

t 
wa

te
r 

qu
al

it
y 

m
us

t 
m

ee
t 

st
ri

ng
en

t 
fe

de
ra

l a
nd

 lo
ca

l s
ta

nd
ar

ds
. I

n 
or

de
r 

to
 

de
ci

de
 if

 w
at

er
 is

 c
le

an
 o

r 
no

t 
it

 is
 n

ec
es

sa
ry

 t
o 

m
ea

su
re

 t
he

 c
on

ce
nt

ra
ti

on
 o

f 
po

llu
ta

nt
s.

 
Fo

r 
th

is
 p

ur
po

se
 t

he
re

 a
re

 m
an

y 
an

al
yt

ic
al

 t
es

ts
 t

ha
t 

ar
e 

no
rm

al
ly

 c
on

du
ct

ed
 in

 s
pe

ci
al

iz
ed

 
wa

te
r 

an
al

ys
is

 la
bo

ra
to

ri
es

. 

Ea
ch

 c
ou

nt
ry

, 
in

cl
ud

in
g 

Jo
rd

an
, 

ha
s 

de
fi

ne
d 

wa
te

r 
qu

al
it

y 
gu

id
el

in
es

 t
ha

t 
gi

ve
 c

le
ar

 l
im

it
 

co
nc

en
tr

at
io

ns
 (h

ow
 m

uc
h 

ca
n 

be
 t

ol
er

at
ed

) f
or

 m
or

e 
th

an
 a

 h
un

dr
ed

 d
if

fe
re

nt
 s

ub
st

an
ce

s.
 

Th
es

e 
lim

it
s 

va
ry

 w
it

h 
di

ff
er

en
t 

us
es

 o
f 

th
e 

wa
te

r.
 F

or
 e

xa
m

pl
e 

th
e 

lim
it

s 
fo

r 
dr

in
ki

ng
 

wa
te

r 
ar

e 
m

uc
h 

lo
we

r 
th

an
 t

he
y 

ar
e 

fo
r 

wa
te

r 
us

ed
 in

 a
gr

ic
ul

tu
re

 (
ir

ri
ga

ti
on

). 
Th

is
 p

oi
nt

 is
 

el
ab

or
at

ed
 a

nd
 d

ee
pe

ne
d 

in
 U

ni
t 

6.
 

N
ow

 t
he

 "
m

is
si

on
" 

of
 t

he
 s

tu
de

nt
s 

is
 t

o 
de

te
ct

 a
nd

 m
ea

su
re

 t
he

 s
ub

st
an

ce
s 

in
 e

ac
h 

wa
te

r 
sa

m
pl

e.
 

Ea
ch

 g
ro

up
 t

ak
es

 t
he

 m
ea

su
ri

ng
 e

qu
ip

m
en

t 
(s

ee
 m

at
er

ia
ls

) 
an

d 
is

 a
sk

ed
 t

o 
m

ea
su

re
 t

he
 

qu
al

it
y 

of
 t

he
ir

 w
at

er
 s

am
pl

es
.  

H
an

d 
ou

t 
th

e 
wa

te
r 

an
al

ys
is

 d
at

a 
sh

ee
t 

an
d 

le
t 

st
ud

en
ts

 r
eg

is
te

r 
th

ei
r 

gr
ou

p 
na

m
e 

an
d 

da
te

. E
xp

la
in

 t
o 

th
em

 h
ow

 t
o 

fi
ll 

it
 o

ut
. T

he
 d

at
a 

sh
ee

t 
se

ts
 o

ut
 t

he
 a

na
ly

ti
ca

l s
te

ps
: T

he
 

gi
ve

n 
pa

ra
m

et
er

s 
fr

om
 "

bi
g 

pa
rt

ic
le

s"
 t

o 
"a

ci
ds

" 
sh

ou
ld

 b
e 

m
ea

su
re

d 
wi

th
 t

he
 a

na
ly

si
s 

m
et

ho
ds

 s
ho

wn
 a

nd
 e

xp
la

in
ed

 b
y 

th
e 

te
ac

he
r,

 s
ta

rt
in

g 
wi

th
 t

he
 t

ap
 w

at
er

 a
na

ly
si

s 
fo

llo
we

d 
by

 t
he

 w
as

te
wa

te
r 

an
al

ys
is

: 

Bi
g 

pa
rt

ic
le

s:
 

Pu
t 

th
e 

si
ev

e 
on

 t
he

 p
la

st
ic

 b
ea

ke
r 

an
d 

ha
lf

 f
ill

 i
t 

wi
th

 
wa

st
ew

at
er

. 
H

ow
 m

an
y 

bi
g 

pa
rt

ic
le

s 
ar

e 
co

lle
ct

ed
 in

 t
he

 s
ie

ve
? 
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O
il:

 

Ta
ke

 a
 s

tr
ip

 o
f 

br
ow

n 
wr

ap
pi

ng
 p

ap
er

 (
3 

cm
 x

 1
5 

cm
) 

pu
t 

th
e 

na
m

e 
of

 t
he

 s
am

pl
e 

(t
ap

 w
at

er
, w

as
te

wa
te

r)
 o

n 
to

p 
an

d 
di

p 
it

 in
to

 t
he

 w
at

er
 s

am
pl

e.
 W

ai
t 

fo
r 

1 
m

in
ut

e 
an

d 
ta

ke
 it

 
ou

t.
 P

la
ce

 i
t 

on
 a

 s
he

et
 o

f 
cl

ea
n 

pa
pe

r.
 W

ai
t 

te
n 

m
in

ut
es

. 
A

ft
er

 t
he

 p
ap

er
 i

s 
dr

y 
de

ci
de

 i
f 

th
er

e 
ar

e 
oi

l 
m

ar
ks

 
(d

ar
ke

r 
th

an
 t

he
 p

ap
er

 c
ol

ou
r)

 r
em

ai
ni

ng
. 

Es
ti

m
at

e 
th

e 
ar

ea
 a

nd
 n

um
be

r 
of

 t
he

 o
il 

m
ar

ks
.  

 Sm
el
l:
 

D
ec

id
e 

if
 t

he
 w

at
er

 s
am

pl
e 

sm
el

ls
. D

is
ti

ng
ui

sh
 b

et
we

en
 li

gh
t,

 m
ed

iu
m

 a
nd

 s
tr

on
g 

sm
el

l. 
 

 Co
lo
ur

: 

Th
is

 i
s 

a 
vi

si
bi

lit
y 

te
st

. D
ec

id
e 

if
 t

he
 w

at
er

 i
s 

co
lo

ur
ed

. D
is

ti
ng

ui
sh

 b
et

we
en

 n
o,

 li
gh

t 
or

 
in

te
ns

iv
e 

co
lo

ur
. 

Sm
al
l 
pa

rt
ic
le
s:

 

  Ta
ke

 o
ut

 a
 s

po
on

 f
ul

l o
f 

wa
te

r 
an

d 
es

ti
m

at
e 

th
e 

nu
m

be
r 

of
 

pa
rt

ic
le

s 
yo

u 
se

e 
in

 t
he

 s
po

on
.  

  

Tu
rb

id
it
y:

 

Ta
ke

 a
 s

po
on

, 
an

d 
ho

ld
 i

t 
be

hi
nd

 t
he

 b
ea

ke
r 

an
d 

tr
y 

to
 s

ee
 i

t,
 l

oo
ki

ng
 o

nl
y 

th
ro

ug
h 

th
e 

be
ak

er
. I

f 
yo

u 
se

e 
th

e 
sp

oo
n 

th
e 

wa
te

r 
sa

m
pl

e 
is

 c
le

ar
/ 

no
t 

tu
rb

id
 o

r 
sl

ig
ht

ly
 t

ur
bi

d.
 I

f 
yo

u 
do

n’t
 s

ee
 it

 t
he

 w
at

er
 is

 m
ed

iu
m

 t
ur

bi
d.

 T
ak

e 
th

e 
sp

oo
n 

an
d 

pu
t 

it
 in

to
 t

he
 c

en
tr

e 
of

 t
he

 
be

ak
er

. 
If

 y
ou

 s
ti

ll 
do

n'
t 

se
e 

th
e 

sp
oo

n 
th

ro
ug

h 
th

e 
be

ak
er

, 
th

e 
wa

te
r 

sa
m

pl
e 

is
 v

er
y 

tu
rb

id
. 
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D
et

er
ge

nt
: 

O
ne

 s
tu

de
nt

 t
ak

es
 o

ne
 s

ho
rt

 b
re

at
h 

an
d 

ve
ry

 g
en

tl
y 

br
ea

th
es

 i
nt

o 
th

e 
wa

te
r 

sa
m

pl
e 

th
ro

ug
h 

th
e 

dr
in

ki
ng

 s
tr

aw
. D

o 
th

is
 o

nl
y 

on
ce

, i
t 

sh
ou

ld
n’t

 b
e 

re
pe

at
ed

. D
ec

id
e,

 if
 t

he
re

 is
 

lit
tl

e,
 m

ed
iu

m
 o

r 
a 

lo
t 

of
 f

oa
m

.  

A
ci
d 

(p
H
):
 

Ta
ke

 a
 t

es
t 

st
ri

p 
an

d 
di

p 
it

 in
to

 t
he

 w
as

te
wa

te
r 

sa
m

pl
e 

fo
r 

1 
- 

3 
se

co
nd

s.
 T

ak
e 

it
 o

ut
 a

nd
 c

om
pa

re
 t

he
 c

ol
ou

r 
wi

th
 t

he
 

ph
 t

es
t 

re
su

lt
 r

ef
er

en
ce

 s
he

et
, o

r 
if

 y
ou

 u
se

 li
tm

us
 p

ap
er

 
yo

u 
co

m
pa

re
 o

nl
y 

th
e 

ar
is

in
g 

co
lo

ur
 w

it
h 

th
e 

in
it

ia
l c

ol
ou

r 
wi

th
ou

t 
us

in
g 

a 
re

fe
re

nc
e 

ta
bl

e.
 

 

 Re
pe

at
 n

ow
 t

he
se

 a
na

ly
si

s 
st

ep
s 

wi
th

 t
he

 a
rt

if
ic

ia
l w

as
te

wa
te

r.
 L

et
 s

tu
de

nt
s 

re
pe

at
 t

he
se

 
st

ep
s 

m
or

e 
or

 le
ss

 in
de

pe
nd

en
tl

y 
an

d 
au

to
no

m
ou

sl
y.

 O
bs

er
ve

 g
ro

up
s 

du
ri

ng
 t

he
ir

 w
or

k 
an

d 
he

lp
 if

 n
ec

es
sa

ry
. 

Im
po

rt
an

t:
 

St
ud

en
ts

 n
ee

d 
to

 s
ti

r 
we

ll 
th

ei
r 

wa
st

ew
at

er
 s

am
pl

e 
be

fo
re

 e
ac

h 
an

al
ys

is
 s

te
p.

 

 A
ft

er
 t

he
 s

ec
on

d 
an

al
ys

is
 s

tu
de

nt
s 

sh
ou

ld
 c

ou
nt

 t
he

 p
ol

lu
ti

on
 p

oi
nt

 s
co

re
 a

nd
 c

om
pa

re
 

th
em

. 

Co
m

pa
re

 t
he

 q
ua

lit
y 

of
 d

if
fe

re
nt

 w
at

er
 s

am
pl

es
 u

si
ng

 t
he

 a
na

ly
si

s 
da

ta
 s

he
et

s.
 L

et
 

st
ud

en
ts

 e
xp

re
ss

 w
hi

ch
 r

es
ul

ts
 t

he
y 

fo
un

d 
in

te
re

st
in

g,
 s

ur
pr

is
in

g,
 q

ue
st

io
na

bl
e,

 a
nd

 s
o 

on
. 

A
sk

 s
tu

de
nt

s 
wh

at
 c

ou
ld

 b
e 

do
ne

 w
it

h 
wa

te
r 

th
at

 h
as

 s
o 

m
an

y 
po

llu
ti

on
 p

oi
nt

s 
an

d 
is

 
ob

vi
ou

sl
y 

no
 l

on
ge

r 
go

od
 f

or
 u

si
ng

 o
r 

dr
in

ki
ng

. 
En

co
ur

ag
e 

st
ud

en
ts

 t
o 

m
ak

e 
as

su
m

pt
io

ns
 

ab
ou

t 
wh

at
 is

 h
ap

pe
ni

ng
 w

it
h 

th
e 

wa
te

r 
in

 t
he

ir
 d

ai
ly

 li
fe

 a
nd

 w
he

th
er

 it
 c

an
 b

e 
cl

ea
ne

d 
ag

ai
n.
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U
N
IT

 4
:

W
A
ST

EW
A
TE

R 
TR

EA
TM

EN
T 

I 
– 

CO
N
ST

RU
CT

IN
G 

A
 F

IL
TE

R 
 

 4.
1

Ba
ck

gr
ou

nd
 f

or
 T

ea
ch

er
s 

A
t 

th
e 

be
gi

nn
in

g 
of

 t
hi

s 
U

ni
t 

st
ud

en
t’s

 id
ea

s 
fr

om
 U

ni
t 

3 
ar

e 
fu

rt
he

r 
de

ve
lo

pe
d 

wh
et

he
r 

po
llu

te
d 

wa
te

r 
ca

n 
be

 c
le

an
ed

 a
nd

 if
 s

o 
ho

w?
 

St
ud

en
ts

 h
av

e 
le

ar
ne

d 
in

 U
ni

t 
1 

"W
at

er
 c

yc
le

", 
th

at
 r

ai
nw

at
er

 (
an

d 
al

l 
fo

rm
s 

of
 w

at
er

) 
se

ep
s 

in
to

 t
he

 g
ro

un
d 

wh
er

e 
it

 f
lo

ws
 t

hr
ou

gh
 t

he
 s

oi
l, 

sa
nd

 a
nd

 g
ra

ve
l (

de
pe

nd
in

g 
on

 t
he

 
hy

dr
o 

ge
ol

og
ic

al
 p

ro
pe

rt
ie

s 
of

 t
he

 s
oi

l) 
an

d 
it

 is
 n

at
ur

al
ly

 c
le

an
ed

 (
pu

ri
ty

 d
ep

en
ds

 o
n 

ho
w 

lo
ng

 t
he

 s
ee

pe
d 

wa
te

r 
re

m
ai

ns
 in

 t
he

 g
ro

un
d)

. T
he

 s
us

pe
nd

ed
 s

ol
id

s 
in

 t
he

 w
at

er
 b

ec
om

e 
tr

ap
pe

d 
in

 t
he

 t
in

y 
po

re
s 

be
tw

ee
n 

th
e 

sa
nd

 g
ra

in
s.

 E
ve

n 
th

e 
sm

al
le

r 
pa

rt
ic

le
s 

th
at

 f
lo

at
 in

 
wa

te
r 

re
m

ai
n 

tr
ap

pe
d.

 W
he

n 
th

e 
wa

te
r 

m
ee

ts
 a

n 
im

pe
rm

ea
bl

e 
la

ye
r,

 i
t 

ac
cu

m
ul

at
es

 a
s 

gr
ou

nd
wa

te
r.

 

4.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 b
ec

om
e 

fa
m

ili
ar

 w
it

h 
th

e 
is

su
e 

of
 w

at
er

 p
ol

lu
ti

on
 a

nd
 a

cc
es

s 
to

 c
le

an
 

wa
te

r.
 

o
St

ud
en

ts
 e

nh
an

ce
 t

he
ir

 p
ro

bl
em

-s
ol

vi
ng

 s
ki

lls
 b

y 
co

ns
tr

uc
ti

ng
 a

nd
 c

om
pa

ri
ng

 
si

m
pl

e 
wa

te
r 

bo
tt

le
 f

ilt
er

s.
 

o
St

ud
en

ts
 m

od
el

lin
g 

co
m

pe
te

nc
e 

wi
ll 

be
 d

ev
el

op
ed

: t
he

y 
le

ar
n 

ho
w 

to
 p

la
n,

 a
nd

 
co

ns
tr

uc
t 

a 
fi

lt
er

 
m

od
el

 
an

d 
ho

w 
to

 
an

al
ys

e 
an

d 
cr

it
ic

al
ly

 
va

lid
at

e 
it

s 
ef

fi
ci

en
cy

. 

o
Th

ey
 e

xp
er

ie
nc

e 
th

at
 s

om
e 

wa
te

r 
po

llu
ta

nt
s 

m
ay

 n
ot

 b
e 

re
m

ov
ed

 w
it

h 
a 

si
m

pl
e 

bo
tt

le
 f

ilt
er

. 

 4.
3

M
at

er
ia
ls
 n

ee
de

d 

M
at

er
ia
l 
fo

r 
fi
lt
er

 c
on

st
ru

ct
io
n 

pe
r 

gr
ou

p 

o
2 

Pl
as

ti
c 

bo
tt

le
s 

(1
,5

L)
* 

o
1 

M
ea

su
ri

ng
 c

up
 (1

L)
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o
2 

Pl
as

ti
c 

bu
ck

et
s 

(5
L)

 

o
Ta

p 
wa

te
r 

an
d 

ar
ti

fi
ci

al
 w

as
te

wa
te

r 

o
2 

Tr
an

sp
ar

en
t 

pl
as

ti
c 

be
ak

er
s 

(3
00

m
l) 

o
Gr

av
el

 (2
-5

cm
) (

1k
g)

 (P
le

as
e 

wa
sh

 b
ef

or
e 

us
e!

) 

o
Gr

av
el

 (0
,2

-1
cm

) (
1k

g)
 (P

le
as

e 
wa

sh
 b

ef
or

e 
us

e!
) 

o
St

ra
w 

(d
ri

ed
 n

at
ur

al
 g

ra
ss

) (
2L

) 

o
Sa

nd
 (0

-1
m

m
) (

1k
g)

 (P
le

as
e 

wa
sh

 b
ef

or
e 

us
e!

) 

o
W

oo
d 

sh
ip

s 
(2

L)
 

 *T
he

 t
ea

ch
er

 s
ho

ul
d 

pr
ep

ar
e 

th
e 

bo
tt

le
 a

s 
fo

llo
ws

: 
Cu

t 
ou

t 
th

e 
bo

tt
om

 s
o 

th
at

 t
he

 
in

ve
rt

ed
 b

ot
tl

e 
ca

n 
be

 p
la

ce
d 

in
 t

hi
s 

bo
tt

om
. B

ut
 d

o 
no

t 
cu

t 
to

o 
m

uc
h 

bo
tt

om
: 

N
ot

 m
or

e 
th

an
 o

ne
 t

hi
rd

 o
f 

th
e 

to
ta

l b
ot

tl
e 

he
ig

ht
 in

 o
rd

er
 t

o 
ha

ve
 e

no
ug

h 
sp

ac
e 

fo
r 

th
e 

di
ff

er
en

t 
fi

lt
er

 la
ye

rs
. 

 4.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Fi

rs
t 

gi
ve

 s
tu

de
nt

s 
th

e 
ch

an
ce

 t
o 

be
co

m
e 

ac
qu

ai
nt

ed
 w

it
h 

th
e 

di
ff

er
en

t 
fi

lt
er

 m
at

er
ia

ls
 

pr
ov

id
ed

 f
or

 t
he

m
 a

nd
 p

re
se

nt
ed

 i
n 

fr
on

t 
of

 t
he

 g
ro

up
s.

 S
tu

de
nt

s 
sh

ou
ld

 s
el

ec
t 

th
e 

m
at

er
ia

l t
he

y 
wa

nt
 t

o 
us

e 
fo

r 
th

ei
r 

ow
n 

fi
lt

er
 b

y 
no

t 
on

ly
 v

ie
wi

ng
 b

ut
 b

y 
to

uc
hi

ng
, s

m
el

lin
g 

an
d 

fe
el

in
g 

th
e 

va
ri

ou
s 

m
at

er
ia

ls
, 

th
ei

r 
ch

ar
ac

te
ri

st
ic

s 
an

d 
di

ff
er

en
ce

s.
 T

he
y 

sh
ou

ld
 

ex
pr

es
s 

th
ei

r 
pe

rc
ep

ti
on

s 
(e

.g
. s

qu
ar

e,
 s

m
oo

th
, p

or
ou

s,
 s

of
t,

 h
ar

d 
et

c.
) b

ef
or

e 
th

ey
 c

ho
os

e 
th

e 
m

at
er

ia
ls

 f
or

 t
he

ir
 f

ilt
er

 a
nd

 t
ry

 t
o 

sp
ec

if
y 

th
e 

di
ff

er
en

t 
m

at
er

ia
l c

ha
ra

ct
er

is
ti

cs
 a

nd
 

th
ei

r 
ex

pe
ct

ed
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6 ANNEX  3:  STUDENT  WORKBOOK,  JORDAN,  ARABIC  VERSION  
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7 ANNEX  4:  TEACHER  HANDBOOK,  PALESTINE,  ENGLISH VERSION  
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s 
fo

r 
op

er
at

io
ns

, m
ai

nt
en

an
ce

, r
ep

ai
rs

, w
as

te
wa

te
r 

co
lle

ct
io

n 
an

d 
tr

ea
tm

en
t,

 b
ul

k 
wa

te
r 

su
pp

ly
, w

at
er

 r
eu

se
, a

nd
 a

llo
ca

ti
on

 f
or

 in
du

st
ri

al
 a

nd
 

ag
ri

cu
lt

ur
e 

us
e.

 T
he

 P
W

A
 s

tr
at

eg
ic

 w
as

te
wa

te
r 

m
an

ag
em

en
t 

pl
an

 f
oc

us
es

 t
he

 f
ol

lo
wi

ng
 

lo
ng

-t
er

m
 o

bj
ec

ti
ve

: 
75

%
 o

f 
th

e 
po

pu
la

ti
on

 i
n 

m
un

ic
ip

al
it

ie
s 

an
d 

50
%

 o
f 

th
e 

po
pu

la
ti

on
 i

n 
ru

ra
l 

ar
ea

s 
m

us
t 

be
 c

on
ne

ct
ed

 w
it

hi
n 

20
20

. 
In

 2
00

2 
th

e 
PW

A
 i

ss
ue

d 
th

e 
W

at
er

 L
aw

 
N

um
be

r 
(3

/ 
20

02
). 

Th
is

 l
aw

 a
im

s 
to

 d
ev

el
op

 a
nd

 m
an

ag
e 

th
e 

wa
te

r 
re

so
ur

ce
s,

 i
nc

re
as

in
g 

th
ei

r 
ca

pa
ci

ty
, 

im
pr

ov
in

g 
th

ei
r 

qu
al

it
y 

an
d 

pr
es

er
vi

ng
 a

nd
 p

ro
te

ct
in

g 
th

em
 f

ro
m

 p
ol

lu
ti

on
 

an
d 

de
pl

et
io

n.
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PE
D
A
GO

GI
CA

L 
CO

N
CE

PT
 

Th
e 

pe
da

go
gi

ca
l 

co
nc

ep
t 

pr
im

ar
ily

 c
on

si
de

rs
 t

he
 s

pe
ci

al
 n

ee
ds

 o
f 

th
e 

Pa
le

st
in

ia
n 

N
at

io
na

l 
A

ut
ho

ri
ty

 c
on

ce
rn

in
g 

th
e 

to
pi

cs
 o

f 
wa

te
r 

re
so

ur
ce

s,
 w

at
er

 m
an

ag
em

en
t 

an
d 

wa
st

ew
at

er
 

re
us

e 
po

ss
ib

ili
ti

es
. 

Th
e 

re
se

ar
ch

 p
er

fo
rm

ed
 i

n 
ot

he
r 

wo
rk

in
g 

pa
ck

ag
es

 o
f 

SM
A

RT
 a

re
 

av
ai

la
bl

e 
fo

r 
te

ac
he

rs
 a

nd
 c

on
se

qu
en

tl
y 

fo
r 

th
ei

r 
Ba

si
c 

sc
ho

ol
 s

tu
de

nt
s 

th
ro

ug
h 

a 
di

da
ct

ic
 

re
du

ct
io

n,
 w

hi
ch

 a
dd

re
ss

es
 P

W
A

´s
 s

tr
at

eg
ic

 w
at

er
 p

ol
ic

y 
ai

m
s.

  

Th
e 

tr
ai

ni
ng

 
is

 
de

si
gn

ed
 

to
 

en
ha

nc
e 

th
e 

re
fl

ec
ti

on
 

pr
oc

es
s 

re
ga

rd
in

g 
wa

st
ew

at
er

 
co

m
po

ne
nt

s 
an

d 
pr

ov
id

es
 

ar
gu

m
en

ts
 

to
 

te
ac

he
rs

 
an

d 
st

ud
en

ts
 

to
 

un
de

rs
ta

nd
 

th
e 

po
ss

ib
ili

ti
es

 o
f 

wa
st

ew
at

er
 t

re
at

m
en

t 
an

d 
it

s 
re

us
e 

pu
rp

os
es

 in
 d

ec
en

tr
al

iz
ed

 s
ys

te
m

s.
 I

n 
ad

di
ti

on
, t

hr
ou

gh
 c

la
ss

ro
om

 e
xp

er
im

en
ts

, s
tu

de
nt

s 
an

d 
te

ac
he

rs
 c

an
 u

nd
er

st
an

d 
an

d 
ac

ce
pt

 
wa

st
ew

at
er

 a
s 

a 
va

lu
ab

le
 r

es
ou

rc
e,

 p
ar

ti
cu

la
rl

y 
in

 r
eg

io
ns

 o
f 

th
e 

Pa
le

st
in

ia
n 

N
at

io
na

l 
A

ut
ho

ri
ty

 w
it

h 
wa

te
r 

sh
or

ta
ge

s.
 

Th
e 

m
ai

n 
ob

je
ct

iv
e 

of
 t

he
 W

at
er

 A
wa

re
ne

ss
 P

ro
gr

am
m

e 
"W

at
er

 F
un

 …
 W

at
er

 f
or

 L
if

e"
 is

 t
o 

su
pp

or
t 

H
um

an
 R

es
ou

rc
e 

D
ev

el
op

m
en

t 
(H

RD
), 

wh
ic

h 
re

pr
es

en
ts

 o
ne

 o
f 

th
e 

cr
os

s-
se

ct
io

n 
el

em
en

ts
 t

o 
ac

co
m

pl
is

h 
ec

on
om

ic
 a

nd
 s

oc
ia

l 
de

ve
lo

pm
en

t 
in

 a
ll 

Ba
si

c 
sc

ho
ol

s 
in

 o
rd

er
 t

o 
re

ac
h 

al
l  y

ou
ng

 p
eo

pl
e 

re
ga

rd
le

ss
 o

f 
th

ei
r 

so
ci

oe
co

no
m

ic
 s

it
ua

ti
on

 a
nd

 t
o 

st
re

ng
th

en
 t

he
ir

 
wi

lli
ng

ne
ss

 t
o 

ad
op

t 
wa

te
r 

co
ns

er
va

ti
on

 a
ct

io
n.

 D
iv

er
se

 c
la

ss
 b

eh
av

io
ur

s,
 w

at
er

 p
ro

bl
em

 
pe

rc
ep

ti
on

s,
 a

wa
re

ne
ss

 l
ev

el
s 

re
la

te
d 

to
 t

he
 w

at
er

 s
it

ua
ti

on
 a

nd
 s

ca
rc

en
es

s 
pr

ob
le

m
s 

sh
ou

ld
 b

e 
in

te
gr

at
ed

: W
e 

"p
ic

k 
up

" 
th

e 
st

ud
en

ts
 t

he
re

 o
n 

th
ei

r 
wa

y,
 w

he
re

 t
he

y 
ar

e 
in

 t
hi

s 
m

om
en

t 
an

d 
th

ey
 s

ho
ul

d 
ha

ve
 t

he
 p

os
si

bi
lit

y 
to

 d
ev

el
op

 t
he

 a
na

ly
ti

ca
l, 

so
ci

al
-e

m
ot

io
na

l a
nd

 
be

ha
vi

ou
ra

l s
ki

lls
 t

he
y 

ne
ed

 t
o 

fa
ce

 c
on

sc
io

us
ly

 a
nd

 r
ef

le
ct

ed
 e

it
he

r 
re

al
-li

fe
 p

ro
bl

em
s 

as
 

we
ll 

as
 c

ha
lle

ng
es

 a
nd

 s
ol

ut
io

ns
 n

ow
 a

nd
 in

 f
ut

ur
e.

Th
e 

ti
tl

e 
is

 p
ro

gr
am

m
e,

 a
nd

 t
he

 t
it

le
 e

le
m

en
ts

 r
ep

re
se

nt
 t

he
 c

on
ce

pt
: 

W
at

er
 F

un
… 

- 
St

ud
en

ts
 s

ho
ul

d 
ha

ve
 f

un
 d

ur
in

g 
th

e 
te

ac
hi

ng
 u

ni
ts

 a
nd

 h
av

e 
th

e 
op

po
rt

un
it

y 
to

 b
ri

ng
 i

n 
th

ei
r 

cr
ea

ti
vi

ty
, 

liv
e 

ou
t 

th
ei

r 
cu

ri
os

it
y 

an
d 

ex
er

ci
se

 a
nd

 d
ee

pe
n 

cr
it

ic
al

 
th

in
ki

ng
 p

ro
ce

ss
es

. B
ec

au
se

, w
ha

t 
m

ak
es

 f
un

 o
ne

 w
ill

 li
ke

 a
nd

 w
ha

t 
on

e 
lik

es
, o

ne
 w

ill
 

pr
ot

ec
t.

 T
hi

s 
pe

da
go

gi
ca

l c
on

ce
pt

 d
is

ta
nc

es
 it

se
lf

 f
ro

m
 a

ny
 k

in
d 

of
 d

is
as

te
r 

ed
uc

at
io

n,
 

wh
ic

h 
at

te
m

pt
s 

to
 m

ed
ia

te
 le

ss
on

 c
on

te
nt

s 
wi

th
 a

 m
or

al
iz

in
g 

fi
ng

er
. S

tu
de

nt
s 

ha
ve

 n
o 

bl
am

e 
fo

r 
th

e 
cu

rr
en

t 
(w

at
er

) s
it

ua
ti

on
 in

 t
he

ir
 c

ou
nt

ry
. T

he
y 

sh
ou

ld
 n

ot
 b

e 
di

st
ur

be
d,

 
bu

t 
de

ve
lo

p 
aw

ar
en

es
s,

 
st

re
ng

th
 

an
d 

co
ur

ag
e 

to
 

ta
ke

 
re

sp
on

si
bi

lit
y 

fo
r 

wa
te

r 
pr

ot
ec

ti
on

. 
ha

nd
s,

 m
in

ds
 a

nd
 h

ea
rt

s 
on

  -
 T

he
 p

ro
gr

es
si

ve
 e

du
ca

ti
on

 t
ri

ad
 a

dd
re

ss
es

 a
nd

 in
te

gr
at

es
 in

 a
 

ba
la

nc
ed

 p
or

ti
on

 -
an

d 
vi

ew
ed

 h
ol

is
ti

ca
lly

- 
th

e 
ac

ti
ve

 a
nd

 c
ri

ti
ca

l 
de

ep
ly

 i
nv

ol
ve

m
en

t 
wi

th
 t

he
 t

ea
ch

in
g 

to
pi

c 
an

d 
it

s 
el

em
en

ts
. 

Sp
ec

if
ic

al
ly

 c
ho

se
n 

m
et

ho
ds

 s
tr

uc
tu

re
 

le
ar

ni
ng

 p
ro

ce
ss

es
 in

 o
rd

er
 t

o 
m

ed
ia

te
 k

no
wl

ed
ge

, t
o 

ra
is

e 
aw

ar
en

es
s 

an
d 

to
 s

up
po

rt
 

at
ti

tu
de

 a
nd

 h
op

ef
ul

ly
 b

eh
av

io
ur

 c
ha

ng
es

. 
W

at
er

 f
or

 l
if

e!
 -

 T
hi

s 
ti

tl
e 

el
em

en
t 

re
fl

ec
ts

 t
he

 c
ou

nt
ry

's
 s

tr
on

g 
or

ie
nt

at
io

n 
to

wa
rd

s 
su

st
ai

na
bl

e 
wa

te
r 

m
an

ag
em

en
t.

 T
he

 i
nt

er
na

ti
on

al
 D

ec
ad

e 
(2

00
5 

– 
20

15
) 

W
at

er
 f

or
 

Li
fe
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D
ID

A
CT

IC
-M

ET
H
O
D
O
LO

GI
CA

L 
PR

IN
CI

PL
ES

 

N
at

ur
al

 s
ci

en
ce

 a
nd

 e
nv

ir
on

m
en

ta
l 

ed
uc

at
io

n 
in

 p
ri

m
ar

y 
sc

ho
ol

s 
sh

ou
ld

 f
oc

us
 o

n 
th

e 
de

ve
lo

pm
en

t 
of

 t
he

 f
ol

lo
wi

ng
 s

ki
lls

 a
nd

 c
ap

ab
ili

ti
es

 o
f 

th
e 

st
ud

en
ts

: 

Th
ey

 s
ho

ul
d 

de
ve

lo
p 

in
te

re
st

 a
nd

 e
nj

oy
m

en
t 

… 

o
… 

in
 t

hi
nk

in
g 

ab
ou

t 
th

e 
ph

en
om

en
a 

of
 n

at
ur

e 
an

d 
te

ch
no

lo
gy

. 

o
… 

in
 a

ro
us

in
g 

qu
es

ti
on

s.
 

o
… 

in
 d

ev
el

op
in

g 
se

lf
-c

on
fi

de
nc

e.
 

o
… 

in
 f

in
di

ng
 o

ut
 a

nd
 u

nd
er

st
an

di
ng

 s
om

et
hi

ng
. 

o
… 

an
d 

wi
lli

ng
ne

ss
 t

o 
ad

op
t 

a 
re

se
ar

ch
-b

as
ed

 t
hi

nk
in

g.
 

o
… 

in
 t

ak
in

g 
ch

al
le

ng
es

 in
 t

hi
nk

in
g 

pr
oc

es
se

s.
 

o
… 

in
 le

ar
ni

ng
 t

o 
ex

pe
ri

m
en

t.
 

Th
e 

fo
llo

wi
ng

 c
ha

ra
ct

er
is

ti
cs

 o
f 

sc
ho

ol
 e

du
ca

ti
on

 a
re

 e
ss

en
ti

al
 in

 o
rd

er
 t

o 
su

pp
or

t 
th

es
e 

le
ar

ni
ng

 p
ro

ce
ss

es
: 

o
Th

e 
te

ac
hi

ng
 c

on
te

nt
 s

ho
ul

d 
or

ig
in

at
e 

fr
om

 t
he

 li
fe

 r
ea

lit
y 

of
 s

tu
de

nt
s.

 
 

Th
e 

pr
od

uc
ed

 a
rt

if
ic

ia
l w

as
te

wa
te

r 
by

 t
he

 s
tu

de
nt

s 
co

nt
ai

ns
 in

gr
ed

ie
nt

s,
 w

hi
ch

 t
he

y 
 

ca
n 

fi
nd

 in
 t

he
 w

as
te

wa
te

r 
at

 h
om

e 
al

so
. 

o
Th

e 
id

ea
s 

an
d 

ob
se

rv
at

io
ns

 o
f 

st
ud

en
ts

 s
ho

ul
d 

be
 c

on
si

de
re

d.
 

 
St

ud
en

ts
 h

av
e 

al
re

ad
y 

ce
rt

ai
n 

an
d 

in
di

vi
du

al
 e

xp
er

ie
nc

es
 w

it
h 

wa
st

ew
at

er
, 

wh
ic

h 
 

th
ey

 c
an

 c
on

tr
ib

ut
e 

du
ri

ng
 t

he
 w

as
te

wa
te

r 
pr

od
uc

ti
on

, 
th

e 
an

al
ys

is
, 

th
e 

fi
lt

er
 

 
pr

oc
es

se
s,

 t
he

 f
in

al
 a

ss
es

sm
en

t 
an

d 
ac

ti
on

. 
Th

is
 w

ill
 e

xp
an

d 
th

ei
r 

kn
ow

le
dg

e 
an

d 
 

le
ar

ni
ng

 c
an

 t
ak

e 
pl

ac
e.

 

o
Th

e 
in

de
pe

nd
en

t 
th

in
ki

ng
 a

nd
 a

ct
io

n 
m

us
t 

be
 e

nc
ou

ra
ge

d.
 

 
D

ur
in

g 
th

ei
r 

gr
ou

p 
wo

rk
, t

he
y 

ne
ed

 t
im

e 
an

d 
sp

ac
e 

to
 e

xp
re

ss
 a

nd
 d

is
cu

ss
, w

ha
t 

th
ey

 
 

th
in

k.
 T

he
 t

ea
ch

er
 s

ho
ul

d 
m

ov
e 

aw
ay

 f
ro

m
 h

is
/ 

he
r 

te
ac

he
r 

ce
nt

re
d 

te
ac

hi
ng

 
 

po
si

ti
on

; s
he

/ 
he

 is
 a

 p
ar

tn
er

, w
ho

 m
ak

es
 le

ar
ni

ng
 t

hi
s 

wa
y 

po
ss

ib
le

. 

o
Th

e
te

ac
he

r
sh

ou
ld

ac
t

re
st

ra
in

ed
in

 o
rd

er
 t

o 
gi

ve
 s

tu
de

nt
s 

a 
ch

an
ce

 t
o 

le
ar

n 
ho

w 
to

 
di

sc
ov

er
,i

nv
es

ti
ga

te
an

d 
ex

pl
ai

n.
 

 
N

o 
st

ud
en

t 
le

ar
ns

 
di

sc
ov

er
in

g,
 

in
ve

st
ig

at
in

g,
 

ex
pl

ai
ni

ng
 

th
ro

ug
h 

le
ct

ur
es

 
an

d 
 

ex
pl

an
at

io
ns

 f
ro

m
 t

he
 t

ea
ch

er
. T

he
se

 o
pe

ra
ti

on
s 

ha
ve

 t
o 

be
 d

on
e 

by
 t

he
 s

tu
de

nt
s 

 
su

pp
or

te
d 

by
 e

.g
. o

pe
n 

qu
es

ti
on

s 
fr

om
 t

he
 t

ea
ch

er
. 
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o
St

ud
en

ts
 m

us
t 

ha
ve

th
e

op
po

rt
un

it
y

to
di

sc
us

s
an

d
to

 le
ar

n
ab

ou
t

th
e

st
at

em
en

ts
of

ot
he

rs
. 

In
 t

hi
s 

wa
y,

 s
tu

de
nt

s 
de

ve
lo

p 
ac

co
rd

in
g 

to
 t

he
ir

 i
nd

iv
id

ua
l 

kn
ow

le
dg

e 
le

ve
l 

an
 

un
de

rs
ta

nd
in

g 
fo

r 
ne

w 
co

nt
en

ts
 a

nd
 c

oo
pe

ra
ti

ve
 le

ar
ni

ng
 a

nd
 w

or
ki

ng
 p

ro
ce

ss
es

. 

In
 s

um
m

ar
y:

 O
ur

 c
om

pr
eh

en
si

on
 o

f 
(S

ch
oo

l) 
Ed

uc
at

io
n 

ha
s 

to
 a

llo
w 

st
ud

en
ts

 p
ro

bl
em

-b
as

ed
 

le
ar

ni
ng

 a
nd

 h
as

 t
o 

be
 in

 t
hi

s 
re

sp
ec

t 
st

ud
en

t-
ce

nt
re

d,
 c

om
pe

te
nc

e-
 a

nd
 e

xp
er

ie
nc

e-
ba

se
d.

 

Th
e 

pe
rs

pe
ct

iv
e 

of
 s

us
ta

in
ab

le
 e

nv
ir

on
m

en
ta

l e
du

ca
ti

on
 t

ak
es

 t
hi

s 
a 

st
ep

 f
ur

th
er

: 

Su
st

ai
na

bl
e 

de
ve

lo
pm

en
t 

is
 d

ev
el

op
m

en
t 

th
at

 m
ee

ts
 t

he
 n

ee
ds

 o
f 

th
e 

pr
es

en
t 

wi
th

ou
t 

co
m

pr
om

is
in

g 
th

e 
ab

ili
ty

 o
f 

fu
tu

re
 g

en
er

at
io

ns
 t

o 
m

ee
t 

th
ei

r 
ow

n 
ne

ed
s 

(U
ni

te
d 

N
at

io
ns

, 
19

87
). 

O
ne

 o
f 

th
e 

go
al

s 
of

 E
du

ca
ti

on
 f

or
 S

us
ta

in
ab

le
 D

ev
el

op
m

en
t 

is
 t

o 
pr

ov
id

e 
th

e 
in

di
vi

du
al

s 
sk

ill
s 

th
at

 w
ill

 e
na

bl
e 

th
em

 t
o 

sh
ap

e 
th

ei
r 

fu
tu

re
 a

ct
iv

it
ie

s 
an

d 
re

sp
on

si
bi

lit
ie

s.
 T

o 
be

 
re

sp
on

si
bl

e 
m

ea
ns

 t
o 

co
ns

id
er

 t
ha

t 
fu

tu
re

 g
en

er
at

io
n 

ha
ve

 t
he

 s
am

e 
ri

gh
t 

to
 n

at
ur

al
 

re
so

ur
ce

s 
th

at
 w

e 
do

 t
od

ay
. T

he
se

 s
ki

lls
 c

an
 a

lr
ea

dy
 b

e 
in

it
ia

te
d 

in
 p

ri
m

ar
y 

sc
ho

ol
 u

nd
er

 
th

e 
co

nd
it

io
n 

th
at

 a
pp

ro
pr

ia
te

 m
et

ho
ds

 a
re

 s
el

ec
te

d.
 T

he
 m

et
ho

ds
 o

f 
pu

re
 k

no
wl

ed
ge

 
tr

an
sf

er
 (

fo
r 

ex
am

pl
e 

ex
-c

at
he

dr
a 

te
ac

hi
ng

) 
do

 n
ot

 a
ch

ie
ve

 t
hi

s 
go

al
. 

A
lr

ea
dy

 i
n 

th
e 

cl
as

sr
oo

m
 s

tu
de

nt
s 

m
us

t 
ha

ve
 t

he
 p

os
si

bi
lit

y 
to

 d
ev

el
op

 t
he

ir
 o

wn
 id

ea
s 

an
d 

th
e 

op
po

rt
un

it
y 

to
 e

xc
ha

ng
e 

th
es

e 
id

ea
s,

 t
o 

re
fl

ec
t 

on
 t

he
m

 a
nd

 t
o 

pu
t 

th
em

 in
to

 p
ra

ct
ic

e.
  

Th
e 

ta
rg

et
ed

 s
tu

de
nt

s'
 s

ki
lls

 n
ee

d 
to

 a
dd

re
ss

 a
ll 

ar
ea

s 
of

 d
ev

el
op

m
en

t 
of

 a
 p

ri
m

ar
y 

sc
ho

ol
 

ch
ild

: 
pr

ac
ti

ca
l 

(h
an

ds
-o

n)
, 

co
gn

it
iv

e 
(m

in
ds

-o
n)

 a
nd

 e
m

ot
io

na
l 

(h
ea

rt
s-

on
). 

St
ud

en
ts

 a
s 

le
ar

ne
rs

 a
re

 s
ee

n 
ho

lis
ti

ca
lly

. 

A
n 

in
ve

st
ig

at
io

n 
le

d 
by

 t
he

 U
SA

ID
 J

or
da

n 
(2

01
0)

 s
up

po
rt

s 
th

is
. T

he
 in

te
rv

ie
we

d 
Jo

rd
an

ia
n 

ad
ol

es
ce

nt
 f

or
 e

xa
m

pl
e 

pr
ef

er
s 

ha
nd

s-
on

 e
xp

er
ie

nc
es

 a
s 

th
e 

m
os

t 
us

ef
ul

 s
ou

rc
es

 o
f 

in
fo

rm
at

io
n,

 f
or

 d
ev

el
op

in
g 

th
ei

r 
aw

ar
en

es
s 

an
d 

in
fl

ue
nc

in
g 

th
ei

r 
ac

ti
on

s.
 T

ho
se

 y
ou

ng
 

pe
op

le
 w

ho
 h

ad
 a

ct
iv

el
y 

pa
rt

ic
ip

at
ed

 in
 e

nv
ir

on
m

en
ta

l a
ct

iv
it

ie
s 

ha
d 

a 
be

tt
er

 u
nd

er
st

an
di

ng
 

of
 p

ra
ct

ic
al

 is
su

es
 o

f 
co

ns
er

va
ti

on
 a

nd
 p

ro
te

ct
io

n.
 

In
 o

rd
er

 t
o 

gu
ar

an
te

e 
th

e 
ca

pa
ci

ty
 o

f 
st

ud
en

ts
 t

o 
re

fl
ec

t 
an

d 
ac

t 
su

st
ai

na
bl

e 
th

e 
fo

llo
wi

ng
 

m
et

ho
ds

 h
av

e 
be

en
 c

ho
se

n:
 c

on
te

m
pl

at
in

g 
ab

ou
t 

dr
aw

in
gs

, t
hi

nk
in

g 
an

d 
st

ud
yi

ng
, d

ia
lo

gu
e,

 
di

sc
us

si
on

 a
nd

 p
re

se
nt

at
io

n,
 p

ra
ct

ic
al

 e
xp

er
im

en
ts

, p
ra

ct
ic

al
 w

or
k,

 c
om

pi
la

ti
on

, p
la

nn
in

g,
 

ac
ti

on
 d

ev
el

op
m

en
t 

et
c.

 T
hi

s 
se

le
ct

io
n 

is
 e

vi
de

nt
 in

 t
he

 t
ea

ch
in

g 
un

it
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"W
at

er
 F

un
 -

 h
an

ds
, m

in
ds

 a
nd

 h
ea

rt
s 

on
 W

at
er

 f
or

 L
if

e!
" 

is
 a

 d
id

ac
ti

c-
m

et
ho

di
ca

l p
ac

ka
ge

 
th

at
 c

ur
re

nt
ly

 c
on

ta
in

s 
th

e 
fo

llo
wi

ng
 m

ed
ia

 a
nd

 m
at

er
ia

ls
, w

hi
ch

 e
ac

h 
pa

rt
ic

ip
at

in
g 

te
ac

he
r 

re
ce

iv
es

 f
or

 t
he

ir
 s

tu
de

nt
s 

an
d 

in
te

re
st

ed
 c

ol
le

ag
ue

s 
- 

: 
1. 

Th
e 

st
ud

en
t 

wo
rk

bo
ok

 a
cc

om
pa

ni
es

 t
he

 s
tu

de
nt

s 
wi

th
 a

rt
is

ti
c 

an
d 

ch
ild

-f
ri

en
dl

y 
dr

aw
in

gs
 o

f 
th

e 
en

ti
re

 t
ea

ch
in

g 
un

it
 d

ur
in

g 
th

ei
r 

wo
rk

 p
ro

ce
ss

. W
e 

ha
ve

 c
ar

ef
ul

ly
 s

el
ec

te
d 

th
e 

st
ep

s 
th

at
 a

re
 p

re
se

nt
ed

 i
n 

de
ta

il 
so

 t
ha

t 
st

ud
en

ts
 c

an
 w

or
k 

ac
co

rd
in

g 
to

 t
he

 
ex

pl
an

at
io

n 
an

d/
 o

r 
de

m
on

st
ra

ti
on

 o
f 

th
e 

te
ac

he
r 

la
rg

el
y 

in
de

pe
nd

en
tl

y 
in

 t
he

ir
 g

ro
up

s.
 T

he
 

st
ud

en
t 

wo
rk

bo
ok

 c
on

ta
in

s 
no

 t
ex

t,
 e

xc
ep

t 
th

e 
un

it
 t

it
le

s 
wi

th
 t

he
 o

bj
ec

ti
ve

 t
ha

t 
th

ey
 

fo
cu

s 
m

or
e 

in
te

ns
iv

e 
on

 t
he

ir
 g

ro
up

 w
or

k 
an

d 
ta

sk
s.

 I
n 

ad
di

ti
on

, 
st

ud
en

ts
 a

re
 a

bl
e 

to
 

id
en

ti
fy

 w
it

h 
th

e 
ill

us
tr

at
ed

 c
hi

ld
re

n,
 la

nd
sc

ap
e,

 h
ou

se
 a

nd
 a

ct
iv

it
ie

s 
in

 g
ro

up
s.

 N
ec

es
sa

ry
 

ch
an

ge
s 

wi
ll 

be
 d

is
cu

ss
ed

 d
ur

in
g 

an
d 

af
te

r 
ea

ch
 t

ea
ch

in
g 

an
d 

ad
op

te
d 

fo
r 

th
e 

ne
xt

 v
er

si
on

. 
Ea

ch
 t

ea
ch

er
 r

ec
ei

ve
s 

fi
ve

 s
tu

de
nt

 w
or

kb
oo

ks
: o

ne
 f

or
 h

im
se

lf
 a

nd
 f

ou
r 

fo
r 

th
e 

gr
ou

p 
wo

rk
 

ac
ti

vi
ti

es
. 

N
O

TE
: 

Yo
u 

ca
n 

us
e 

th
e 

st
ud

en
t 

wo
rk

bo
ok

 w
it

h 
di

ff
er

en
t 

st
ud

en
t 

gr
ou

ps
, 

la
m

in
at

in
g 

th
e 

pa
ge

 o
f 

th
e 

bo
ok

, 
on

 w
hi

ch
 s

tu
de

nt
s 

re
gi

st
er

 t
he

ir
 n

am
es

. W
he

n 
st

ud
en

ts
 

re
gi

st
er

 t
he

ir
 n

am
es

 w
it

h 
a 

no
n-

pe
rm

an
en

t 
m

ar
ke

r,
 t

ho
se

 c
an

 b
e 

ea
si

ly
 w

ip
ed

 a
wa

y 
af

te
r 

th
e 

co
m

pl
et

io
n 

of
 t

he
 p

ro
je

ct
. 

2.
 

Ea
ch

 p
ar

ti
ci

pa
ti

ng
 t

ea
ch

er
 r

ec
ei

ve
s 

a 
te

ac
he

r 
ha

nd
bo

ok
 (

A
ra

bi
c 

& 
En

gl
is

h)
, 

wh
ic

h 
ex

pl
ai

ns
 t

he
 i

nd
iv

id
ua

l 
un

it
 i

n 
de

ta
il:

 f
or

m
ul

at
es

 l
ea

rn
in

g 
ob

je
ct

iv
es

 a
nd

 k
ey

 q
ue

st
io

ns
, 

in
di

ca
te

s 
re

qu
ir

ed
 m

at
er

ia
ls

 a
nd

 o
ut

lin
es

 t
he

 u
ni

t.
 T

hi
s 

fi
rs

t 
ve

rs
io

n 
co

nt
ai

ns
 n

o 
fo

rm
ul

at
ed

 
tr

an
si

ti
on

s 
be

tw
ee

n 
th

e 
un

it
s 

an
d 

no
 p

os
si

bl
e 

th
em

at
ic

 o
r 

m
et

ho
do

lo
gi

ca
l 

su
pp

le
m

en
ts

 
(E

xt
en

si
on

s)
. T

he
 in

te
nt

io
n 

of
 t

hi
s 

ha
nd

bo
ok

 is
 t

o 
pr

ov
id

e 
di

re
ct

io
n 

an
d 

a 
ba

si
s 

fo
r 

th
e 

pi
lo

t 
tr

ai
ni

ng
s 

as
 w

el
l 

as
 f

or
 t

he
 d

is
cu

ss
io

ns
 a

nd
 e

va
lu

at
io

ns
. 

N
ec

es
sa

ry
 a

dj
us

tm
en

ts
 t

o 
th

e 
sc

ho
ol

 c
ur

ri
cu

lu
m

 a
nd

 a
ss

ig
nm

en
ts

 a
re

 m
is

si
ng

, s
in

ce
 w

e 
ha

ve
 n

ei
th

er
 t

he
 P

al
es

ti
ni

an
 s

ch
oo

l 
cu

rr
ic

ul
um

 n
or

 P
al

es
ti

ni
an

 s
ch

oo
l b

oo
ks

 in
 E

ng
lis

h 
at

 t
hi

s 
ti

m
e.

 
Th

is
 t

ea
ch

in
g 

un
it

 is
 o

ur
 p

ro
po

sa
l. 

It
 h

as
 t

he
 c

le
ar

 o
bj

ec
ti

ve
 t

o 
m

ak
e 

st
ud

en
ts

 f
am

ili
ar

 w
it

h 
th

e 
to

pi
c 

of
 w

as
te

wa
te

r 
pr

od
uc

ti
on

, t
re

at
m

en
t 

an
d 

re
us

e 
of

 t
re

at
ed

 w
as

te
wa

te
r.

 N
o 

m
or

e,
 

no
 l

es
s!

 O
f 

co
ur

se
 w

e 
kn

ow
 t

ha
t 

th
er

e 
ar

e 
m

an
y 

ot
he

r 
wa

ys
 o

f 
su

st
ai

na
bl

e 
us

e 
of

 w
at

er
 

re
sp

ec
ti

ve
ly

 w
at

er
 c

on
se

rv
at

io
n 

an
d 

st
ud

en
ts

 s
ho

ul
d 

ge
t 

to
 k

no
w 

th
em

 a
s 

we
ll.

 B
ut

 w
e 

wo
ul

d 
lik

e 
to

 w
ar

n 
ex

pl
ic

it
ly

 t
o 

ex
pa

nd
 t

he
 o

bj
ec

ti
ve

 a
nd

 t
he

 c
on

te
nt

 o
f 

th
e 

in
di

vi
du

al
 u

ni
ts

, t
hu

s 
ov

er
wh

el
m

in
g 

th
e 

st
ud

en
ts

 a
nd

 t
he

re
by

 p
ro

ba
bl

y 
no

t 
re

ac
hi

ng
 t

he
 in

te
nd

ed
 g

oa
l: 

ge
tt

in
g 

to
 

kn
ow

 w
as

te
wa

te
r 

as
 a

 v
al

ua
bl

e 
re

so
ur

ce
 b

y 
en

co
ur

ag
in

g 
re

fl
ec

ti
on

 a
bo

ut
 w

as
te

wa
te

r 
an

d 
th

e 
po

te
nt

ia
l o

f 
wa

st
ew

at
er

 t
re

at
m

en
t 

an
d 

re
us

e 
fr

om
 d

ec
en

tr
al

iz
ed

 t
re

at
m

en
t 

sy
st

em
s.

 
3.

 
Th

e 
di

da
ct

ic
-m

et
ho

do
lo

gi
ca

l 
pa

ck
ag

e 
al

so
 i

nc
lu

de
s 

th
e 

re
qu

ir
ed

 m
at

er
ia

ls
 f

or
 t

he
 

cl
as

sr
oo

m
 e

xp
er

im
en

ts
. T

he
se

 a
re

 c
om

m
on

 h
ou

se
ho

ld
 o

bj
ec

ts
, e

as
ily

 a
va

ila
bl

e 
an

d 
re

us
ab

le
; 

th
er

ef
or

e 
th

ey
 d

o 
no

t 
st

re
tc

h 
th

e 
sc

ho
ol

 b
ud

ge
t,

 if
 t

he
y 

ne
ed

 t
o 

be
 r

ep
la

ce
d.

 

Th
is

 d
id

ac
ti

c-
m

et
ho

do
lo

gi
ca

l p
ac

ka
ge

 is
 o

ur
 p

ro
po

sa
l, 

wh
ic

h 
wi

ll 
be

 r
ev

ie
we

d 
an

d 
di

sc
us

se
d 

du
ri

ng
 t

he
 p

ro
sp

ec
ti

ve
 t

es
ti

ng
 p

ha
se

. 
O

n 
co

m
pl

et
io

n 
of

 t
he

 p
ro

je
ct

, 
al

l 
pa

rt
ic

ip
at

in
g 

te
ac

he
rs

 w
ill

 r
ec

ei
ve

 t
he

 r
ev

is
ed

 f
in

al
 v

er
si

on
 o

f 
th

e 
te

ac
hi

ng
 m

at
er

ia
ls

. 
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 "W
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Fu
n 

- 
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nd
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in

d 
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ar
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 o
n 

W
at

er
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 L

if
e!

" 
ca

n 
be

 i
m

pl
em

en
te

d 
in

 f
ut

ur
e 

in
 a

ll 
Pa

le
st

in
ia

n 
Ba

si
c 

sc
ho

ol
s 

(5
th

/ 
6th

 g
ra

de
) 

an
d 

wh
ic

h 
es

se
nt

ia
l 

ad
ap

ta
ti

on
s 

ar
e 

ne
ce

ss
ar

y.
 

Th
er

ef
or

e 
it

 i
s 

ve
ry

 i
m

po
rt

an
t 

to
 i

nc
lu

de
 y

ou
, 

th
e 

te
ac

he
r,

 t
he

 t
ra

in
er

 a
nd

 a
ll 

de
ci

si
on

 
m

ak
er

s 
wh

o 
pa

rt
ic

ip
at

ed
 i

n 
th

e 
pi

lo
t 

te
ac

hi
ng

s 
in

 t
hi

s 
ev

al
ua

ti
on

 p
ro

ce
ss

: 
Yo

u 
ar

e 
al

l 
m

ul
ti

pl
ie

rs
 t

o 
be

! 

Th
e 

fi
na

l r
ec

om
m

en
da

ti
on

s 
re

fe
rr

in
g 

to
 t

hi
s 

is
 b

as
ed

 u
po

n 
th

e 
fo
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ng
 e

va
lu
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io

n 
fo

rm
s:

 

o
Th

e 
te

ac
he

rs
 w

ill
 b

e 
as

ke
d 

to
 f

ill
 o

ut
 a

 s
ho

rt
 in

di
vi

du
al

 e
va

lu
at

io
n 

sh
ee

t 
du

ri
ng

 t
he

 
tr

ai
ni

ng
 s

es
si

on
s.

 

o
Th

es
e 

sh
ee

ts
 a

re
 in
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rp
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 c
lo

si
ng

 m
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ti
ng
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ft
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h 

tw
o 
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 t
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in
g 
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ch
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va
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n 
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 w
el
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in
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 f
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ep
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o
O

ne
 o

f 
th

e 
tr

ai
ne

rs
 w

ill
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lw
ay

s 
ob

se
rv

e 
th

e 
ac

ti
vi
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 o
f 

th
e 

gr
ou

p 
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nd
 o

f 
th

e 
tr
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r)
 d

ur
in

g 
th

e 
te
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ng
 t

o 
co

m
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e 
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e 

cl
os

in
g 

m
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ng

s.
 

Th
e 

fo
llo

wi
ng

 e
va
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io
n 
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pi
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 g
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 t
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be
 in
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ed
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o 
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 lo
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we
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o
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 s
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o
fu
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 o
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 p
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 f
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at
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e 

as
 

a 
to

pi
c 

of
fe

rs
 

va
ri

ou
s 

al
te

rn
at

iv
es

 o
f 

ap
pr

oa
ch

es
. 

Co
m

m
en

t:
 

Ev
er

y 
si

ng
le

 
pr

oc
es

s 
of

 
th
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ra
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 c
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or

e 
th

ey
 a

nd
 t

he
ir
 

fa
m
ili
es

 u
se

 w
at

er
, 
ev

er
y 

da
y.

  

o
Th

ey
 l

ea
rn

 t
o 

ca
lc
ul
at

e 
ho

w 
m
uc

h 
th

ey
 c

on
su

m
e 

da
ily

 a
nd

 g
et

 a
 "

fe
el
in
g"

 f
or

 
di
ff

er
en

t 
wa

te
r 

am
ou

nt
s.

 

o
St

ud
en

ts
 r

ec
og

ni
ze

 t
ha

t 
wa

te
r 

co
ns

um
e 

al
wa

ys
 m

ea
ns

 w
as

te
wa

te
r 

pr
od

uc
ti
on

. 

2.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
   2.

3
M

at
er

ia
ls
 n

ee
de

d 
o

th
e 

bl
ac

kb
oa

rd
 o

r 
wh

it
eb

oa
rd

 

an
d 

fo
r 

ea
ch

 g
ro

up
: 

o
on

e 
wo

rk
bo

ok
 

o
on

e 
5l

 b
uc

ke
t 

o
a 

m
ea

su
ri

ng
 c

up
 (1

 li
tr

e)
 

o
on

e 
pl

as
ti

c 
be

ak
er

 (3
00

 m
l) 

 2.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
A

sk
 s

tu
de

nt
s 

to
 h

av
e 

a 
lo

ok
 a

t 
th

e 
pi

ct
ur

e 
in

 t
he

ir
 w

or
kb

oo
k,

 a
nd

 t
o 

ga
th

er
 a

nd
 d

es
cr

ib
e 

in
 

th
ei

r 
gr

ou
p,

 w
he

re
/ 

ho
w 

at
 h

om
e 

th
ey

 u
se

 w
at

er
. C

ol
le

ct
 t

he
 r

es
ul

ts
 o

n 
th

e 
bo

ar
d.

 S
up

po
rt

 
st

ud
en

ts
 in

 f
in

di
ng

 c
at

eg
or

ie
s 

fo
r 

th
e 

di
ff

er
en

t 
ex

am
pl

es
. 

H
av

e 
st

ud
en

ts
 e

st
im

at
e 

ho
w 

m
uc

h 
wa

te
r 

th
ey

 u
se

 e
ve

ry
 d

ay
 f

or
 e

ac
h 

us
e.

 T
o 

su
pp

or
t 

th
es

e 
es

ti
m

at
io

ns
 g

iv
e 

st
ud

en
ts

 1
 b

uc
ke

t 
(5

 l
it

re
s)

, 
a 

m
ea

su
ri

ng
 c

up
 (

1 
lit

re
) 

an
d 

on
e 

pl
as

ti
c 

be
ak

er
 (

30
0 

m
l).

 E
xa

m
pl

es
 o

f 
us

es
 (

pe
r 

pe
rs

on
, 

pe
r 

da
y)

: 
Te

et
h 

br
us

hi
ng

 (
1 

lit
re

), 
ha

nd
 

wa
sh

in
g 

(1
 li

tr
e)

, a
bl

ut
io

n 
(6

 li
tr

es
), 

ha
ir

 w
as

hi
ng

 (3
 li

tr
es

). 

Ex
pl

ai
n 

ho
w 

m
uc

h 
wa

te
r 

is
 t

he
 d

ai
ly

 w
at

er
 c

on
su

m
pt

io
n 

of
 e

ac
h 

pe
rs

on
 in

 a
ve

ra
ge

. A
sk

 t
he

m
 

ho
w 

m
uc

h 
is

 t
he

 t
ot

al
 a

m
ou

nt
 o

f 
bu

ck
et

s 
(5

 li
tr

es
 e

ac
h)

 t
he

ir
 f

am
ili

es
 u

se
 p

er
 d

ay
. 

In
 t

he
 n

ex
t 

st
ep

 o
f 

th
e 

un
it

 a
sk

 s
tu

de
nt

s 
wh

er
e 

th
e 

wa
te

r 
go

es
 a

ft
er

 b
ei

ng
 u

se
d.

 
En

co
ur

ag
e 

st
ud

en
ts

 t
o 

in
te

rp
re

t 
th

e 
dr

aw
in

g 
in

 t
he

ir
 w

or
kb

oo
k.

 A
sk

 t
he

m
 h

ow
 t

he
 w

at
er

 
qu

al
it

y 
ha

s 
ch

an
ge

d 
af

te
r 

us
e 

an
d 

wh
y 

th
e 

wa
te

r 
is

 c
al

le
d 

wa
st

ew
at

er
. F

in
d 

ou
t 

ho
w 

th
e 

st
ud

en
ts

 t
hi

nk
 a

bo
ut

 w
as

te
wa

te
r 

an
d 

th
e 

re
st

ri
ct

io
ns

 t
o 

de
al

 w
it

h 
it

.  
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U
N
IT

 3
:

W
A
TE

R 
PO

LL
U
TI

O
N
 –

 A
RT

IF
IC

IA
L 

W
A
ST

EW
A
TE

R 
PR

O
D
U
CT

IO
N
 A

N
D
 

A
N
A
LY

SI
S 

 3.
1

Ba
ck

gr
ou

nd
 f

or
 T

ea
ch

er
s 

St
ud

en
ts

 l
ea

rn
ed

 i
n 

th
e 

pr
ev

io
us

 u
ni

t 
th

at
 t

he
y 

us
e 

wa
te

r 
ev

er
y 

da
y 

se
ve

ra
l 

ti
m

es
 f

or
 

di
ff

er
en

t 
pu

rp
os

es
 a

nd
 t

ha
t 

th
is

 u
se

d 
wa

te
r 

be
co

m
es

 p
ol

lu
te

d 
an

d 
is

 t
he

re
fo

re
 c

al
le

d 
wa

st
ew

at
er

. S
tu

de
nt

s 
be

ca
m

e 
aw

ar
e 

th
at

 w
at

er
 u

se
 r

es
ul

ts
 in

 w
as

te
wa

te
r 

pr
od

uc
ti

on
. 

H
ou

se
ho

ld
 w

as
te

wa
te

r 
is

 a
 m

ix
tu

re
 o

f 
ta

p 
wa

te
r,

 o
rg

an
ic

 a
nd

 in
or

ga
ni

c 
su

bs
ta

nc
es

 in
 s

ol
id

 
an

d 
di

ss
ol

ve
d 

fo
rm

. W
as

te
wa

te
r 

fr
om

 h
ou

se
ho

ld
s 

m
ai

nl
y 

co
nt

ai
ns

 e
as

ily
 d

eg
ra

da
bl

e 
or

ga
ni

c 
co

m
po

un
ds

. T
he

 p
ro

po
rt

io
n 

of
 n

on
-d

eg
ra

da
bl

e 
or

 p
er

si
st

en
t 

su
bs

ta
nc

es
 is

 lo
w.

 F
or

 e
xa

m
pl

e,
 

ho
us

eh
ol

d 
cl

ea
ne

rs
 e

.g
. m

ay
 c

on
ta

in
 s

lo
wl

y 
or

 n
on

-d
eg

ra
da

bl
e 

su
bs

ta
nc

es
, t

he
re

fo
re

 t
he

ir
 

im
pa

ct
 d

ep
en

ds
 o

n 
th

e 
us

er
's

 b
eh

av
io

ur
. B

as
ic

al
ly

, i
t 

is
 s

ug
ge

st
ed

 n
ot

 t
o 

us
e 

pr
ob

le
m

at
ic

 
ch

em
ic

al
s 

bu
t 

ha
rm

le
ss

 a
nd

 b
io

-d
eg

ra
da

bl
e 

pr
od

uc
ts

. 

Re
se

ar
ch

 s
ho

ws
 t

ha
t 

wa
st

ew
at

er
 f

ro
m

 h
ou

se
ho

ld
s 

m
ai

nl
y 

co
nt

ai
ns

 h
um

an
 f

ae
ce

s,
 h

ai
r,

 f
oo

d 
sc

ra
ps

, p
la

nt
 r

em
ai

ns
, d

et
er

ge
nt

s,
 s

oa
p,

 s
ha

m
po

o,
 v

ar
io

us
 c

he
m

ic
al

s,
 p

ap
er

, c
lo

th
, s

an
d…

 

Th
is

 u
ni

t 
co

ve
rs

 t
he

 is
su

e 
of

 w
as

te
wa

te
r 

an
d 

gi
ve

s 
st

ud
en

ts
 t

he
 p

os
si

bi
lit

y 
to

 d
ee

pe
n 

th
ei

r 
kn

ow
le

dg
e 

an
d 

ex
pl

or
at

io
n 

in
 t

wo
 s

te
ps

: 

o
By

 a
dd

in
g 

su
bs

ta
nc

es
/ 

po
llu

ta
nt

s 
to

 w
at

er
 t

o 
si

m
ul

at
e 

wa
st

ew
at

er
 p

ro
du

ct
io

n 
an

d 
th

en
 o

bs
er

vi
ng

 h
ow

 t
he

 w
at

er
 g

ra
du

al
ly

 c
ha

ng
es

; 

o
Th

ro
ug

h 
le

ar
ni

ng
 t

ha
t 

th
es

e 
su

bs
ta

nc
es

 a
re

 d
et

ec
ta

bl
e 

an
d 

m
ea

su
ra

bl
e 

th
ro

ug
h 

an
al

ys
is

. 

Th
e 

ba
si

c 
in

te
nt

io
n 

of
 t

hi
s 

U
ni

t 
is

 t
o 

co
nc

lu
de

 w
it

h 
th

e 
"s

im
pl

e"
 m

es
sa

ge
, t

ha
t 

we
 a

ll 
us

e 
wa

te
r 

an
d 

pr
od

uc
e 

wa
st

ew
at

er
 a

nd
 s

ta
rt

 w
it

h 
ba

si
c,

 d
id

ac
ti

c 
re

du
ce

d,
 n

on
-s

ta
nd

ar
di

ze
d 

m
et

ho
ds

 o
f 

na
tu

ra
l s

ci
en

ce
s 

in
 o

rd
er
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o 

in
it

ia
te

 e
nv

ir
on

m
en

ta
l a

wa
re

ne
ss

 a
nd

 s
us

ta
in

ab
le

 
th

in
ki

ng
 a

nd
 a

ct
io

n 
of

 s
tu

de
nt

s.
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3.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 p
ra

ct
ic
e 

to
 l
is
te

ni
ng

 c
ar

ef
ul
ly
 d

ur
in
g 

th
e 

in
st

ru
ct

io
ns

 o
f 

th
e 

te
ac

he
r 

an
d 

to
 f

ol
lo
w 

th
em

 e
xa

ct
ly
. 

o
St

ud
en

ts
 e

xp
er

ie
nc

e 
te

am
wo

rk
 a

ct
iv
it
ie
s 

wh
ic
h 

re
qu

ir
e 

de
le
ga

ti
on

 o
f 

ac
ti
vi
ti
es

 
wi

th
in
 t

he
 g

ro
up

 a
nd

 g
ro

up
 c

on
se

ns
us

 o
n 

ex
er

ci
se

s.
 

o
St

ud
en

ts
 p

ro
du

ce
 "

th
ei
r"

 w
as

te
wa

te
r 

wi
th

 s
im

pl
e,

 s
af

e 
in
gr

ed
ie
nt

s 
an

d 
th

ey
 c

an
 

ob
se

rv
e 

ho
w 

th
e 

wa
te

r 
ch

an
ge

s 
gr

ad
ua

lly
. 

o
St

ud
en

ts
 
be

co
m
e 

aw
ar

e 
of

 
th

e 
ch

an
ge

 
in
 
wa

te
r 

qu
al
it
y 

an
d 

ve
rb

al
iz
e 

th
ei
r 

im
pr

es
si
on

s 
in
 t

he
 g

ro
up

 a
nd

 w
it
hi
n 

th
e 

pl
en

ar
y.

 

o
Th

ey
 l
ea

rn
 h

ow
 t

o 
de

fi
ne

 t
he

 t
er

m
 “
cl
ea

n 
wa

te
r”

 a
nd

 “
qu

al
it
y 

gu
id
el
in
es

”.
 

o
St

ud
en

ts
 l
ea

rn
 t

o 
pe

rf
or

m
 i
nd

ep
en

de
nt

 m
ea

su
re

m
en

ts
. 

o
Th

ey
 u

nd
er

st
an

d 
th

e 
pr

in
ci
pl
es

 o
f 

wa
te

r 
an

al
ys

is
 a

nd
 h

ow
 t

o 
m
ea

su
re

 d
if
fe

re
nt

 
su

bs
ta

nc
es

 i
n 

wa
te

r.
 

 3.
3

M
at

er
ia
ls
 n

ee
de

d 
Th

e 
te

ac
he

r 
ge

ts
 o

ne
 o

ve
rh

ea
d 

m
ar

ke
r 

(f
in

e)
 t

o 
pr

ep
ar

e/
 m

ar
k 

be
ak

er
s,

 t
he

 p
ac

ki
ng

 p
ap

er
, 

an
d 

a 
vo

lu
m

e 
of

 w
at

er
 in

 b
ea

ke
rs

 a
nd

 w
at

er
 j

ug
 -

 if
 w

an
te

d-
. T

he
 s

ch
oo

ls
 o

r 
th

e 
te

ac
he

rs
 

sh
ou

ld
 p

ro
vi

de
 a

 s
et

 o
f 

cl
ea

ni
ng

 e
qu

ip
m

en
t 

(s
po

ng
e,

 t
ow

el
, p

ap
er

). 

M
at

er
ia
l 
fo

r 
ar

ti
fi
ci
al
 w

as
te

wa
te

r 
pr

od
uc

ti
on

 p
er

 g
ro

up
 

o
1 

pl
as

ti
c 

ta
bl

e 
co

ve
r

o
1 

Tr
an

sp
ar

en
t 

wa
te

r 
ju

g 
wi

th
 t

ap
 

(1
,5

 -
 2

l) 
o

1 
pl

as
ti

c 
bo

wl
 

o
1 

pl
as

ti
c 

sp
oo

n 
o

1 
m

ea
su

ri
ng

 c
up

 
o

Fr
es

hw
at

er
 

o
us

ed
 g

ro
un

d 
co

ff
ee

 (4
 s

po
on

s)
 

o
us

ed
 t

ea
 le

av
es

 (1
 –

 2
 s

po
on

) 
o

Ve
ge

ta
bl

e 
oi

l (
2 

sp
oo

ns
) 

o
Vi

ne
ga

r 
4-

6%
 (1

 -
 3

 s
po

on
s)

 
o

M
ilk

 3
,5

%
 (4

 s
po

on
s)

 
o

Li
qu

id
 s

oa
p 

or
 d

et
er

ge
nt

 o
r 

sh
am

po
o 

(1
 s

po
on

) 
o

To
ile

t 
pa

pe
r 

or
 f

ac
ia

l t
is

su
es

  
(6

 s
he

et
s)
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M
at

er
ia
l 
fo

r 
wa

st
ew

at
er

 a
na

ly
si
s 

pe
r 

gr
ou

p 
o

2 
tr

an
sp

ar
en

t 
pl

as
ti

c 
be

ak
er

s 
(3

00
m

l) 

o
1 

di
sc

ha
rg

e 
si

ev
e 

o
2 

st
ri

pe
s 

of
 b

ro
wn

 w
ra

pp
in

g 
pa

pe
r 

(3
x1

5c
m

)*
 

o
1 

dr
in

ki
ng

 s
tr

aw
 

o
2 

pH
-s

tr
ip

s 
(p

H
 4

-7
 o

r 
5 

- 
8)

 a
nd

 c
ol

ou
re

d 
te

st
 r

es
ul

ts
 t

ab
le

 o
r 

lit
m

us
 p

ap
er

**
 

o
1 

wa
te

r 
an

al
ys

is
 d

at
a 

sh
ee

t 

Im
po

rt
an

t 
N

ot
es

: 

* 
Th

er
e 

ar
e 

di
ff

er
en

t 
va

ri
et

ie
s 

of
 b

ro
wn

 w
ra

pp
in

g 
pa

pe
r;

 i
n 

th
ei

r 
or

ig
in

al
 c

on
di

ti
on

 t
he

y 
lo

ok
 a

ll 
ve

ry
 s

im
ila

r,
 b

ut
 t

he
y 

"b
eh

av
e"

 d
if

fe
re

nt
, w

he
n 

th
ey

 c
om

e 
in

to
 c

on
ta

ct
 w

it
h 

oi
l. 

Yo
u 

sh
ou

ld
 t

ry
 it

 b
ef

or
e.

 W
he

n 
th

e 
wr

ap
pi

ng
 p

ap
er

 c
om

es
 in

to
 c

on
ta

ct
 w

it
h 

oi
l, 

sm
al

l s
in

gl
e 

an
d 

co
un

ta
bl

e 
oi

l s
ta

in
s 

m
us

t 
ar

is
e.

 I
f,

 h
ow

ev
er

, a
 h

om
og

en
eo

us
 o

il 
su

rf
ac

e 
ar

is
es

 s
tu

de
nt

s 
ca

n 
no

t 
qu

an
ti

fy
 t

he
 o

il 
co

nt
en

t 
an

d 
th

us
 t

he
y 

ca
n 

no
t 

as
si

gn
 p

ol
lu

ti
on

 p
oi

nt
s.

 

**
 I

t 
is

 v
er

y 
im

po
rt

an
t 

to
 t

es
t 

th
e 

pH
 o

f 
th

e 
ta

p 
wa

te
r 

an
d 

th
e 

ar
ti

fi
ci

al
 w

as
te

wa
te

r 
be

fo
re

ha
nd

 w
it

h 
di

ff
er

en
t 

te
st

 s
tr

ip
s,

 i
n 

or
de

r 
to

 d
ec

id
e 

wh
ic

h 
in

di
ca

to
r 

wi
ll 

wo
rk

/ 
fu

nc
ti

on
 b

es
t.

 T
he

se
 t

es
t 

st
ri

ps
 s

ho
ul

d 
sh

ow
 a

 s
ig

ni
fi

ca
nt

 c
ol

ou
r 

ch
an

ge
 f

ro
m

 n
eu

tr
al

 (
ta

p 
wa

te
r)

 t
o 

ac
id

 (
ar

ti
fi

ci
al

 w
as

te
wa

te
r)

. 
Fo

r 
m

os
t 

in
di

ca
to

rs
 t

he
 g

ra
du

at
io

n 
of

 t
he

 c
ol

ou
r 

co
rr

es
po

nd
s 

to
 a

 s
ca

le
, t

he
 p

H
-s

ca
le

: e
. g

. l
it

m
us

 p
ap

er
 p

H
 <

 4
.5

 =
 r

ed
, p

H
 >

 8
.3

 =
 b

lu
e.

 I
n 

an
y 

ca
se

, 
st

ud
en

ts
 s

ho
ul

d 
ge

t 
a 

br
ie

f 
in

tr
od

uc
ti

on
 t

o 
th

e 
to

pi
c 

be
fo

re
 t

he
 c

or
re

sp
on

di
ng

 
an

al
ys

is
 s

te
p.

 T
he

 in
te

ns
it

y 
of

 t
he

 in
tr

od
uc

ti
on

 d
ep

en
ds

 o
n 

th
e 

kn
ow

le
dg

e 
of

 t
he

 s
tu

de
nt

s.
 

If
 

st
ud

en
ts

 
ca

n 
ea

si
ly

 
id

en
ti

fy
 

th
e 

co
lo

ur
 

ch
an

ge
 

th
ey

 
le

ar
n 

th
at

 
vi

ne
ga

r/
 

ac
id

 
is

 
m

ea
su

ra
bl

e 
in

 w
at

er
, a

nd
 t

ha
t 

th
is

 w
at

er
 is

 n
o 

lo
ng

er
 c

on
su

m
ab

le
. 

 3.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Ea

ch
 g

ro
up

 f
in

ds
 t

he
 r

eq
ui

re
d 

m
at

er
ia

l 
on

 t
he

ir
 t

ab
le

. 
Th

is
 s

ho
ul

d 
be

 p
re

pa
re

d 
by

 t
he

 
te

ac
he

r 
in

 a
dv

an
ce

 o
r 

by
 t

he
 s

tu
de

nt
s 

wi
th

 i
ns

tr
uc

ti
on

s 
fr

om
 t

he
 t

ea
ch

er
. 

Th
e 

it
em

s 
sh

ou
ld

 b
e 

pl
ac

ed
 o

n 
th

e 
te

ac
he

rs
 t

ab
le

 in
 t

he
 s

am
e 

or
de

r 
(t

ak
e 

st
ud

en
t'

s 
pe

rs
pe

ct
iv

e 
in

to
 

ac
co

un
t)

 a
s 

th
ey

 a
re

 p
re

se
nt

ed
 i

n 
th

e 
st

ud
en

t 
wo

rk
bo

ok
 t

o 
en

su
re

 s
tu

de
nt

s 
ca

n 
ea

si
ly

 
fo

llo
w 

th
e 

te
ac

he
r'

s 
in

st
ru

ct
io

ns
 a

nd
 w

or
k 

in
de

pe
nd

en
tl

y 
in

 g
ro

up
s 

as
 m

uc
h 

as
 p

os
si

bl
e.
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Fi
rs

t 
un

it
 s

te
p:

 A
rt

if
ic
ia
l 
wa

st
ew

at
er

 p
ro

du
ct

io
n 

In
vi

te
 s

tu
de

nt
s 

to
 r

em
em

be
r 

th
e 

re
su

lt
s 

of
 t

he
 la

st
 u

ni
t:

 W
he

re
 a

nd
 h

ow
 t

he
y 

us
e 

wa
te

r,
 

wh
at

 h
ap

pe
ns

 t
o 

th
e 

wa
te

r 
an

d 
wh

at
 is

 t
he

 r
es

ul
t 

of
 t

hi
s 

us
e.

 D
ee

pe
n 

th
is

 is
su

e 
by

 a
sk

in
g 

wh
at

 t
he

y 
th

in
k 

ca
n 

be
 f

ou
nd

 i
n 

ho
us

eh
ol

d 
wa

st
ew

at
er

; 
re

co
rd

 s
tu

de
nt

s 
id

ea
s 

at
 t

he
 

bl
ac

kb
oa

rd
. 

A
dd

 i
m

po
rt

an
t 

su
bs

ta
nc

es
, 

if
 n

ec
es

sa
ry

, 
wh

ic
h 

ar
e 

no
t 

m
en

ti
on

ed
 b

y 
th

e 
st

ud
en

ts
. S

ho
w 

an
d 

ex
pl

ai
n 

to
 s

tu
de

nt
s 

th
e 

di
ff

er
en

t 
in

gr
ed

ie
nt

s 
wh

ic
h 

th
ey

 a
re

 g
oi

ng
 t

o 
us

e 
fo

r 
th

ei
r 

wa
te

r 
m

ix
tu

re
. 

   Pr
od

uc
ti

on
 o

f 
ar

ti
fi

ci
al

 w
as

te
w
at

er
 

  

 Fi
ll 

th
e 

wa
te

r 
ju

g 
wi

th
 a

bo
ut

 1
.5

L 
of

 t
ap

 w
at

er
. A

dd
 a

ll 
th

e 
in

gr
ed

ie
nt

s 
sh

ow
n 

in
 t

he
 li

st
/ 

ill
us

tr
at

io
n:

 g
ro

un
d 

co
ff

ee
, t

ea
 le

av
es

, o
il,

 v
in

eg
ar

, m
ilk

, s
oa

p,
 t

oi
le

t 
pa

pe
r.

 G
iv

e 
st

ud
en

ts
 

su
ff

ic
ie

nt
 t

im
e 

to
 o

bs
er

ve
 t

he
 g

ra
du

al
 c

ha
ng

e 
in

 t
he

 w
at

er
. 

St
ir

 a
nd

 m
ix

 t
he

 w
at

er
 w

el
l w

it
h 

th
e 

sp
oo

n.
  

Im
po

rt
an

t:
 

Be
 a

wa
re

 t
ha

t 
st

ud
en

ts
 s

ho
ul
d 

ne
ve

r 
ta

st
e 

th
e 

wa
te

r 
an

d 
in
gr

ed
ie
nt

s.
 

Cl
os

e 
al
wa

ys
 t

he
 j
ug

 w
it
h 

th
e 

ta
p 

wh
en

 w
at

er
 i
s 

no
t 

ne
ed

ed
. 

 1. 
Gi

ve
 s

tu
de

nt
s 

th
e 

op
po

rt
un

it
y 

to
 c

om
pa

re
 t

he
ir

 w
at

er
 m

ix
tu

re
 w

it
h 

ta
p 

wa
te

r 
(a

 b
ea

ke
r 

wi
th

 t
ap

 w
at

er
 s

ho
ul

d 
be

 o
n 

th
e 

ta
bl

e 
fo

r 
st

ud
en

ts
 t

o 
co

m
pa

re
 t

he
ir

 w
at

er
 m

ix
tu

re
 

ag
ai

ns
t)

. 

2.
 A

sk
 if

 t
he

y 
co

ns
id

er
 t

he
ir

 m
ix

tu
re

 a
s 

wa
st

ew
at

er
 a

nd
 w

hy
? 

H
el

pi
ng

 q
ue

st
io

ns
, i

f 
ne

ed
ed

, 
m

ig
ht

 b
e:
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Ca
n 

we
 d

ri
nk

 it
? 

- 
M

ay
 w

e 
co

ok
 w

it
h 

it
? 

- 
M

ay
 w

e 
wa

sh
 f

ru
it

s 
wi

th
 it

? 
– 

Ca
n 

we
 w

as
h 

ou
r 

ha
nd

s 
wi

th
 it

? 

N
O

! 

 Co
lle

ct
 a

nd
 d

is
cu

ss
 t

he
 s

tu
de

nt
's

 c
ri

te
ri

a 
fo

r 
wa

st
ew

at
er

. 

Se
co

nd
 u

ni
t 

st
ep

: 
A
rt

if
ic
ia
l 
wa

st
ew

at
er

 a
na

ly
si
s 

A
sk

 s
tu

de
nt

s 
wh

o 
de

fi
ne

s/
 d

ec
id

es
 if

 w
at

er
 is

 c
le

an
 o

r 
no

t 
an

d 
ho

w 
th

ey
 c

an
 t

ru
st

 t
ha

t 
ta

p 
wa

te
r 

or
 b

ot
tl

ed
 d

ri
nk

in
g 

wa
te

r 
is

 r
ea

lly
 c

le
an

. 

M
en

ti
on

, t
ha

t 
wa

te
r 

qu
al

it
y 

m
us

t 
m

ee
t 

st
ri

ng
en

t 
fe

de
ra

l a
nd

 lo
ca

l s
ta

nd
ar

ds
. I

n 
or

de
r 

to
 

de
ci

de
 if

 w
at

er
 is

 c
le

an
 o

r 
no

t 
it

 is
 n

ec
es

sa
ry

 t
o 

m
ea

su
re

 t
he

 c
on

ce
nt

ra
ti

on
 o

f 
po

llu
ta

nt
s.

 
Fo

r 
th

is
 p

ur
po

se
 t

he
re

 a
re

 m
an

y 
an

al
yt

ic
al

 t
es

ts
 t

ha
t 

ar
e 

no
rm

al
ly

 c
on

du
ct

ed
 in

 s
pe

ci
al

iz
ed

 
wa

te
r 

an
al

ys
is

 la
bo

ra
to

ri
es

. 

Ea
ch

 c
ou

nt
ry

, 
in

cl
ud

in
g 

th
e 

Pa
le

st
in

ia
n 

N
at

io
na

l 
A

ut
ho

ri
ty

, 
ha

s 
de

fi
ne

d 
wa

te
r 

qu
al

it
y 

gu
id

el
in

es
 t

ha
t 

gi
ve

 c
le

ar
 li

m
it

 c
on

ce
nt

ra
ti

on
s 

(h
ow

 m
uc

h 
ca

n 
be

 t
ol

er
at

ed
) f

or
 m

or
e 

th
an

 a
 

hu
nd

re
d 

di
ff

er
en

t 
su

bs
ta

nc
es

. 
Th

es
e 

lim
it

s 
va

ry
 w

it
h 

di
ff

er
en

t 
us

es
 o

f 
th

e 
wa

te
r.

 F
or

 
ex

am
pl

e 
th

e 
lim

it
s 

fo
r 

dr
in

ki
ng

 w
at

er
 a

re
 m

uc
h 

lo
we

r 
th

an
 t

he
y 

ar
e 

fo
r 

wa
te

r 
us

ed
 i

n 
ag

ri
cu

lt
ur

e 
(ir

ri
ga

ti
on

). 
Th

is
 p

oi
nt

 is
 e

la
bo

ra
te

d 
an

d 
de

ep
en

ed
 in

 U
ni

t 
6.

 

N
ow

 t
he

 "
m

is
si

on
" 

of
 t

he
 s

tu
de

nt
s 

is
 t

o 
de

te
ct

 a
nd

 m
ea

su
re

 t
he

 s
ub

st
an

ce
s 

in
 e

ac
h 

wa
te

r 
sa

m
pl

e.
 E

ac
h 

gr
ou

p 
ta

ke
s 

th
e 

m
ea

su
ri

ng
 e

qu
ip

m
en

t 
(s

ee
 m

at
er

ia
ls

) a
nd

 is
 a

sk
ed

 t
o 

m
ea

su
re

 
th

e 
qu

al
it

y 
of

 t
he

ir
 w

at
er

 s
am

pl
es

.  

H
an

d 
ou

t 
th

e 
wa

te
r 

an
al

ys
is

 d
at

a 
sh

ee
t 

an
d 

le
t 

st
ud

en
ts

 r
eg

is
te

r 
th

ei
r 

gr
ou

p 
na

m
e 

an
d 

da
te

. E
xp

la
in

 t
o 

th
em

 h
ow

 t
o 

fi
ll 

it
 o

ut
. T

he
 d

at
a 

sh
ee

t 
se

ts
 o

ut
 t

he
 a

na
ly

ti
ca

l s
te

ps
: T

he
 

gi
ve

n 
pa

ra
m

et
er

s 
fr

om
 "

bi
g 

pa
rt

ic
le

s"
 t

o 
"a

ci
ds

" 
sh

ou
ld

 b
e 

m
ea

su
re

d 
wi

th
 t

he
 a

na
ly

si
s 

m
et

ho
ds

 s
ho

wn
 a

nd
 e

xp
la

in
ed

 b
y 

th
e 

te
ac

he
r,

 s
ta

rt
in

g 
wi

th
 t

he
 t

ap
 w

at
er

 a
na

ly
si

s 
fo

llo
we

d 
by

 t
he

 w
as

te
wa

te
r 

an
al

ys
is

: 

Bi
g 

pa
rt

ic
le
s:

 

Pu
t 

th
e 

si
ev

e 
on

 t
he

 p
la

st
ic

 b
ea

ke
r 

an
d 

ha
lf

 f
ill

 i
t 

wi
th

 
wa

st
ew

at
er

. 

H
ow

 m
an

y 
bi

g 
pa

rt
ic

le
s 

ar
e 

co
lle

ct
ed

 in
 t

he
 s

ie
ve
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O
il:

 

Ta
ke

 a
 s

tr
ip

 o
f 

br
ow

n 
wr

ap
pi

ng
 p

ap
er

 (
3 

cm
 x

 1
5 

cm
) 

pu
t 

th
e 

na
m

e 
of

 t
he

 s
am

pl
e 

(t
ap

 w
at

er
, w

as
te

wa
te

r)
 o

n 
to

p 
an

d 
di

p 
it

 in
to

 t
he

 w
at

er
 s

am
pl

e.
 W

ai
t 

fo
r 

1 
m

in
ut

e 
an

d 
ta

ke
 it

 
ou

t.
 P

la
ce

 i
t 

on
 a

 s
he

et
 o

f 
cl

ea
n 

pa
pe

r.
 W

ai
t 

te
n 

m
in

ut
es

. 
A

ft
er

 t
he

 p
ap

er
 i

s 
dr

y 
de

ci
de

 i
f 

th
er

e 
ar

e 
oi

l 
m

ar
ks

 
(d

ar
ke

r 
th

an
 t

he
 p

ap
er

 c
ol

ou
r)

 r
em

ai
ni

ng
. 

Es
ti

m
at

e 
th

e 
ar

ea
 a

nd
 n

um
be

r 
of

 t
he

 o
il 

m
ar

ks
.  

 Sm
el
l:
 

D
ec

id
e 

if
 t

he
 w

at
er

 s
am

pl
e 

sm
el

ls
. D

is
ti

ng
ui

sh
 b

et
we

en
 n

o 
or

 li
gh

t,
 m

ed
iu

m
 li

gh
t 

an
d 

st
ro

ng
 

sm
el

l. 
 

 Co
lo
ur

: 

Th
is

 i
s 

a 
vi

si
bi

lit
y 

te
st

. D
ec

id
e 

if
 t

he
 w

at
er

 i
s 

co
lo

ur
ed

. D
is

ti
ng

ui
sh

 b
et

we
en

 n
o,

 li
gh

t 
or

 
in

te
ns

iv
e 

co
lo

ur
. 

Sm
al
l 
pa

rt
ic
le
s:

 

  Ta
ke

 o
ut

 a
 s

po
on

 f
ul

l o
f 

wa
te

r 
an

d 
es

ti
m

at
e 

th
e 

nu
m

be
r 

of
 

pa
rt

ic
le

s 
yo

u 
se

e 
in

 t
he

 s
po

on
.  

   

Tu
rb

id
it
y:

 

Ta
ke

 a
 s

po
on

, 
an

d 
ho

ld
 i

t 
be

hi
nd

 t
he

 b
ea

ke
r 

an
d 

tr
y 

to
 s

ee
 i

t,
 l

oo
ki

ng
 o

nl
y 

th
ro

ug
h 

th
e 

be
ak

er
. I

f 
yo

u 
se

e 
th

e 
sp

oo
n 

th
e 

wa
te

r 
sa

m
pl

e 
is

 c
le

ar
/ 

no
t 

tu
rb

id
 o

r 
sl

ig
ht

ly
 t

ur
bi

d.
 I

f 
yo

u 
do

n’t
 s

ee
 it

 t
he

 w
at

er
 is

 m
ed

iu
m

 t
ur

bi
d.

 T
ak

e 
th

e 
sp

oo
n 

an
d 

pu
t 

it
 in

to
 t

he
 c

en
tr

e 
of

 t
he

 
be

ak
er

. 
If

 y
ou

 s
ti

ll 
do

n'
t 

se
e 

th
e 

sp
oo

n 
th

ro
ug

h 
th

e 
be

ak
er

, 
th

e 
wa

te
r 

sa
m

pl
e 

is
 v

er
y 

tu
rb

id
. 
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D
et

er
ge

nt
: 

O
ne

 s
tu

de
nt

 t
ak

es
 i

n 
a 

sh
or

t 
br

ea
th

 a
nd

 v
er

y 
ge

nt
ly

 b
re

at
he

s 
in

to
 t

he
 w

at
er

 s
am

pl
e 

th
ro

ug
h 

th
e 

dr
in

ki
ng

 s
tr

aw
. D

o 
th

is
 o

nl
y 

on
ce

, i
t 

sh
ou

ld
n’t

 b
e 

re
pe

at
ed

. D
ec

id
e,

 if
 t

he
re

 is
 

lit
tl

e,
 m

ed
iu

m
 o

r 
a 

lo
t 

of
 f

oa
m

.  

A
ci
d 

(p
H
):
 

Ta
ke

 a
 t

es
t 

st
ri

p 
an

d 
di

p 
it

 in
to

 t
he

 w
as

te
wa

te
r 

sa
m

pl
e 

fo
r 

1 
- 

3 
se

co
nd

s.
 T

ak
e 

it
 o

ut
 a

nd
 c

om
pa

re
 t

he
 c

ol
ou

r 
wi

th
 t

he
 

ph
 t

es
t 

re
su

lt
 r

ef
er

en
ce

 t
ab

le
, o

r 
if

 y
ou

 u
se

 li
tm

us
 p

ap
er

 
yo

u 
co

m
pa

re
 o

nl
y 

th
e 

ar
is

in
g 

co
lo

ur
 w

it
h 

th
e 

in
it

ia
l c

ol
ou

r 
wi

th
ou

t 
us

in
g 

a 
re

fe
re

nc
e 

ta
bl

e.
 

 

 Re
pe

at
 n

ow
 t

he
se

 a
na

ly
si

s 
st

ep
s 

wi
th

 t
he

 a
rt

if
ic

ia
l w

as
te

wa
te

r.
 L

et
 s

tu
de

nt
s 

re
pe

at
 t

he
se

 
st

ep
s 

m
or

e 
or

 le
ss

 in
de

pe
nd

en
tl

y 
an

d 
au

to
no

m
ou

sl
y.

 O
bs

er
ve

 g
ro

up
s 

du
ri

ng
 t

he
ir

 w
or

k 
an

d 
he

lp
 if

 n
ec

es
sa

ry
. 

Im
po

rt
an

t:
 

St
ud

en
ts

 n
ee

d 
to

 s
ti

r 
we

ll 
th

ei
r 

wa
st

ew
at

er
 s

am
pl

e 
be

fo
re

 e
ac

h 
an

al
ys

is
 s

te
p.

 

 A
ft

er
 t

he
 s

ec
on

d 
an

al
ys

is
 s

tu
de

nt
s 

sh
ou

ld
 c

ou
nt

 t
he

 p
ol

lu
ti

on
 p

oi
nt

 s
co

re
 a

nd
 c

om
pa

re
 

th
em

. 

Co
m

pa
re

 t
he

 q
ua

lit
y 

of
 d

if
fe

re
nt

 w
at

er
 s

am
pl

es
 u

si
ng

 t
he

 a
na

ly
si

s 
da

ta
 s

he
et

s.
 L

et
 

st
ud

en
ts

 e
xp

re
ss

 w
hi

ch
 r

es
ul

ts
 t

he
y 

fo
un

d 
in

te
re

st
in

g,
 s

ur
pr

is
in

g,
 q

ue
st

io
na

bl
e,

 a
nd

 s
o 

on
. 

A
sk

 s
tu

de
nt

s 
wh

at
 c

ou
ld

 b
e 

do
ne

 w
it

h 
wa

te
r 

th
at

 h
as

 s
o 

m
an

y 
po

llu
ti

on
 p

oi
nt

s 
an

d 
is

 
ob

vi
ou

sl
y 

no
 l

on
ge

r 
go

od
 f

or
 u

si
ng

 o
r 

dr
in

ki
ng

. 
En

co
ur

ag
e 

st
ud

en
ts

 t
o 

m
ak

e 
as

su
m

pt
io

ns
 

ab
ou

t 
wh

at
 is

 h
ap

pe
ni

ng
 w

it
h 

th
e 

wa
te

r 
in

 t
he

ir
 d

ai
ly

 li
fe

 a
nd

 w
he

th
er

 it
 c

an
 b

e 
cl

ea
ne

d 
ag

ai
n.
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U
N
IT

 4
:

W
A
ST

EW
A
TE

R 
TR

EA
TM

EN
T 

I 
– 

CO
N
ST

RU
CT

IN
G 

A
 F

IL
TE

R 
 

 4.
1

Ba
ck

gr
ou

nd
 f

or
 T

ea
ch

er
s 

A
t 

th
e 

be
gi

nn
in

g 
of

 t
hi

s 
U

ni
t 

st
ud

en
t’s

 id
ea

s 
fr

om
 U

ni
t 

3 
ar

e 
fu

rt
he

r 
de

ve
lo

pe
d 

wh
et

he
r 

po
llu

te
d 

wa
te

r 
ca

n 
be

 c
le

an
ed

 a
nd

 if
 s

o 
ho

w?
 

St
ud

en
ts

 h
av

e 
le

ar
ne

d 
in

 U
ni

t 
1 

"W
at

er
 c

yc
le

", 
th

at
 r

ai
nw

at
er

 (
an

d 
al

l 
fo

rm
s 

of
 w

at
er

) 
se

ep
s 

in
to

 t
he

 g
ro

un
d 

wh
er

e 
it

 f
lo

ws
 t

hr
ou

gh
 t

he
 s

oi
l, 

sa
nd

 a
nd

 g
ra

ve
l (

de
pe

nd
in

g 
on

 t
he

 
hy

dr
o 

ge
ol

og
ic

al
 p

ro
pe

rt
ie

s 
of

 t
he

 s
oi

l) 
an

d 
it

 is
 n

at
ur

al
ly

 c
le

an
ed

 (
pu

ri
ty

 d
ep

en
ds

 o
n 

ho
w 

lo
ng

 t
he

 s
ee

pe
d 

wa
te

r 
re

m
ai

ns
 in

 t
he

 g
ro

un
d)

. T
he

 s
us

pe
nd

ed
 s

ol
id

s 
in

 t
he

 w
at

er
 b

ec
om

e 
tr

ap
pe

d 
in

 t
he

 t
in

y 
po

re
s 

be
tw

ee
n 

th
e 

sa
nd

 g
ra

in
s.

 E
ve

n 
th

e 
sm

al
le

r 
pa

rt
ic

le
s 

th
at

 f
lo

at
 in

 
wa

te
r 

re
m

ai
n 

tr
ap

pe
d.

 W
he

n 
th

e 
wa

te
r 

m
ee

ts
 a

n 
im

pe
rm

ea
bl

e 
la

ye
r,

 i
t 

ac
cu

m
ul

at
es

 a
s 

gr
ou

nd
wa

te
r.

 

4.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 b
ec

om
e 

fa
m

ili
ar

 w
it

h 
th

e 
is

su
e 

of
 w

at
er

 p
ol

lu
ti

on
 a

nd
 a

cc
es

s 
to

 c
le

an
 

wa
te

r.
 

o
St

ud
en

ts
 e

nh
an

ce
 t

he
ir

 p
ro

bl
em

-s
ol

vi
ng

 s
ki

lls
 b

y 
co

ns
tr

uc
ti

ng
 a

nd
 c

om
pa

ri
ng

 
si

m
pl

e 
wa

te
r 

bo
tt

le
 f

ilt
er

s.
 

o
St

ud
en

ts
 m

od
el

lin
g 

co
m

pe
te

nc
e 

wi
ll 

be
 d

ev
el

op
ed

: t
he

y 
le

ar
n 

ho
w 

to
 p

la
n,

 a
nd

 
co

ns
tr

uc
t 

a 
fi

lt
er

 
m

od
el

 
an

d 
ho

w 
to

 
an

al
ys

e 
an

d 
cr

it
ic

al
ly

 
va

lid
at

e 
it

s 
ef

fi
ci

en
cy

. 

o
Th

ey
 e

xp
er

ie
nc

e 
th

at
 s

om
e 

wa
te

r 
po

llu
ta

nt
s 

m
ay

 n
ot

 b
e 

re
m

ov
ed

 w
it

h 
a 

si
m

pl
e 

bo
tt

le
 f

ilt
er

. 

 4.
3

M
at

er
ia
ls
 n

ee
de

d 

M
at

er
ia
l 
fo

r 
fi
lt
er

 c
on

st
ru

ct
io
n 

pe
r 

gr
ou

p 

o
2 

Pl
as

ti
c 

bo
tt

le
s 

(1
,5

L)
* 

o
1 

M
ea

su
ri

ng
 c

up
 (1

L)
 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

23
 -

 

o
1 

Pl
as

ti
c 

bu
ck

et
 (5

L)
 

o
Ta

p 
wa

te
r 

an
d 

ar
ti

fi
ci

al
 w

as
te

wa
te

r 

o
2 

Tr
an

sp
ar

en
t 

pl
as

ti
c 

be
ak

er
s 

(3
00

m
l) 

o
Gr

av
el

 (2
-5

cm
) (

1k
g)

 (P
le

as
e 

wa
sh

 b
ef

or
e 

us
e!

) 

o
Gr

av
el

 (0
,2

-1
cm

) (
1k

g)
 (P

le
as

e 
wa

sh
 b

ef
or

e 
us

e!
) 

o
St

ra
w 

(d
ri

ed
 n

at
ur

al
 g

ra
ss

) (
2L

) 

o
Sa

nd
 (0

-1
m

m
) (

1k
g)

 (P
le

as
e 

wa
sh

 b
ef

or
e 

us
e!

) 

o
W

oo
d 

sh
ip

s 
(2

L)
 

 *T
he

 t
ea

ch
er

 s
ho

ul
d 

pr
ep

ar
e 

th
e 

bo
tt

le
 a

s 
fo

llo
ws

: 
Cu

t 
ou

t 
th

e 
bo

tt
om

 s
o 

th
at

 t
he

 
in

ve
rt

ed
 b

ot
tl

e 
ca

n 
be

 p
la

ce
d 

in
 t

hi
s 

bo
tt

om
. B

ut
 d

o 
no

t 
cu

t 
to

o 
m

uc
h 

bo
tt

om
: 

N
ot

 m
or

e 
th

an
 o

ne
 t

hi
rd

 o
f 

th
e 

to
ta

l b
ot

tl
e 

he
ig

ht
 in

 o
rd

er
 t

o 
ha

ve
 e

no
ug

h 
sp

ac
e 

fo
r 

th
e 

di
ff

er
en

t 
fi

lt
er

 la
ye

rs
. 

 4.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Fi

rs
t 

gi
ve

 s
tu

de
nt

s 
th

e 
ch

an
ce

 t
o 

be
co

m
e 

ac
qu

ai
nt

ed
 w

it
h 

th
e 

di
ff

er
en

t 
fi

lt
er

 m
at

er
ia

ls
 

pr
ov

id
ed

 f
or

 t
he

m
 a

nd
 p

re
se

nt
ed

 i
n 

fr
on

t 
of

 t
he

 g
ro

up
s.

 S
tu

de
nt

s 
sh

ou
ld

 s
el

ec
t 

th
e 

m
at

er
ia

l t
he

y 
wa

nt
 t

o 
us

e 
fo

r 
th

ei
r 

ow
n 

fi
lt

er
 b

y 
no

t 
on

ly
 v

ie
wi

ng
 b

ut
 b

y 
to

uc
hi

ng
, s

m
el

lin
g 

an
d 

fe
el

in
g 

th
e 

va
ri

ou
s 

m
at

er
ia

ls
 a

nd
 t

he
ir

 c
ha

ra
ct

er
is

ti
cs

. 
Th

ey
 s

ho
ul

d 
ex

pr
es

s 
th

ei
r 

pe
rc

ep
ti

on
s 

(e
.g

. s
qu

ar
e,

 s
m

oo
th

, p
or

ou
s,

 s
of

t,
 h

ar
d 

et
c.

) b
ef

or
e 

th
ey

 c
ho

os
e 

th
e 

m
at

er
ia

ls
 

fo
r 

th
ei

r 
fi

lt
er

 a
nd

 t
ry

 t
o 

sp
ec

if
y 

th
e 

di
ff

er
en

t 
m

at
er

ia
l 

ch
ar

ac
te

ri
st

ic
s 

an
d 

th
ei

r 
ex

pe
ct

ed
 p

os
si

bl
e 

fi
lt

er
 q

ua
lit

ie
s.

 

Th
e 

ge
ne

ra
l r

eq
ui

re
m

en
ts

 f
or

 t
he

 f
ilt

er
 a

re
: 

o
Th

e 
m

at
er

ia
ls

 s
ho

ul
d 

no
t 

be
 w

as
he

d 
ou

t.
 

o
Th

e 
wa

te
r 

sh
ou

ld
 f

lo
w 

th
ro

ug
h 

th
e 

fi
lt

er
. 

o
Th

e 
pa

rt
ic

le
s 

an
d 

ot
he

r 
su

bs
ta

nc
es

 in
 t

he
 w

as
te

wa
te

r 
sh

ou
ld

 b
e 

re
m

ov
ed

. 

Ea
ch

 g
ro

up
 b

ui
ld

s 
2 

fi
lt

er
s 

an
d 

an
al

ys
es

 t
he

 f
ilt

er
ed

 w
at

er
 u

si
ng

 t
he

 t
es

ts
 d

es
cr

ib
ed

 i
n 

U
ni

t 
3.

 T
he

 w
at

er
 a

na
ly

si
s 

da
ta

 s
he

et
 is

 p
re

pa
re

d 
fo

r 
th

is
 a

na
ly

si
s 

in
 p

ar
al

le
l w

it
hi

n 
gr

ou
ps

. 
Gr

ou
ps

 d
ec

id
e 

th
en

 w
hi

ch
 r

es
ul

t 
is

 b
es

t 
an

d 
wh

ic
h 

fi
lt

er
 w

or
ke

d 
be

st
. I

n 
U

ni
t 

6 
st

ud
en

ts
 

wi
ll 

pr
es

en
t 

on
ly

 t
he

ir
 b

es
t 

fi
lt

er
 r

es
ul

t.
 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

24
 -

 

 M
ai
n 

st
ep

s 
fo

r 
th

e 
fi
lt
er

 c
on

st
ru

ct
io
n:

 

 Pl
ac

e 
a 

st
on

e 
in

 t
he

 b
ot

tl
e 

ne
ck

 t
o 

pr
ev

en
t 

th
e 

m
at

er
ia

l w
ill

 b
e 

wa
sh

ed
 

ou
t.

 
Ex

pl
ai

n,
 

th
at

 
st

ud
en

ts
 

ca
n 

bu
ild

 
la

ye
rs

 
fr

om
 

di
ff

er
en

t 
m

at
er

ia
ls

, 
wi

th
 d

if
fe

re
nt

 t
hi

ck
ne

ss
es

 a
nd

 t
he

y 
ne

ed
 

to
 c

om
pa

ct
 t

he
se

 w
el

l, 
pr

es
si

ng
 d

ow
n 

th
e 

m
at

er
ia

l 
wi

th
 h

an
ds

. 
Th

ey
 c

an
 a

ls
o 

m
ix

 m
at

er
ia

ls
 t

o 
cr

ea
te

 n
ew

 f
ilt

ra
ti

on
 p

ro
pe

rt
ie

s.
 

 W
as

h 
th

e 
fi

lt
er

s 
wi

th
 a

pp
ro

xi
m

at
el

y 
2 

lit
re

s 
of

 c
le

an
 w

at
er

 u
nt

il 
cl

ea
r 

wa
te

r 
is

 r
un

ni
ng

 t
hr

ou
gh

 t
he

 o
ut

le
t.

 D
o 

no
t 

po
ur

 t
he

 f
ilt

er
 

wa
sh

 w
at

er
 in

to
 t

he
 s

in
k.

 T
ha

t 
wo

ul
d 

be
 a

 w
as

te
 o

f 
wa

te
r.

 I
t 

wi
ll 

be
 c

ol
le

ct
ed

 f
or

 t
he

 m
om

en
t.

 

 Po
ur

 2
00

m
l 

of
 a

rt
if

ic
ia

l 
wa

st
ew

at
er

 i
nt

o 
th

e 
fi

lt
er

 a
nd

 c
ol

le
ct

 
th

e 
wa

te
r 

fl
ow

in
g 

ou
t 

in
 a

 p
la

st
ic

 b
ea

ke
r.

 

O
bs

er
ve

 h
ow

 t
he

 f
ilt

er
ed

 w
at

er
 lo

ok
s 

lik
e.

 

  Fi
lt
er

 e
va

lu
at

io
n 

an
d 

es
ti
m
at

io
n:

 

 
 Co

m
pa

re
 

by
 

vi
ew

in
g 

an
d 

an
al

ys
in

g 
th

e 
fi

lt
er

ed
 

wa
te

r 
as

 
pr

ev
io

us
ly

 d
on

e 
in

 U
ni

t 
3.

 W
ri

te
 y

ou
r 

re
su

lt
s 

in
 t

he
 a

na
ly

si
s 

da
ta

 
sh

ee
t.

 
D

is
cu

ss
 

th
e 

re
su

lt
s 

an
d 

fi
nd

 
re

as
on

s 
fo

r 
di

ff
er

en
t 

fi
lt

er
ed

 w
at

er
 q

ua
lit

ie
s.

  



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

25
 -

 

  Ev
al
ua

ti
on

 o
f 

th
e 

fi
lt
er

s 
in
 p

le
na

ry
 w

it
h 

ke
y 

qu
es

ti
on

s:
 

W
hi

ch
 p

ol
lu

ta
nt

s 
in

 m
os

t 
ca

se
s 

fi
lt

er
ed

 o
ut

? 

A
re

 t
he

re
 p

ol
lu

ta
nt

s 
th

at
 s

tu
de

nt
s 

co
ul

d 
no

t 
fi

lt
er

 o
ut

? 

W
ha

t 
fi

lt
er

 s
ys

te
m

/ 
m

at
er

ia
l o

pe
ra

te
d 

th
e 

be
st

? 

W
hi

ch
 f

ilt
er

 m
at

er
ia

l i
s 

th
e 

be
st

 f
or

 w
ha

t 
ki

nd
 o

f 
wa

st
ew

at
er

 in
gr

ed
ie

nt
s?

 

 

     Bo
ar

d 
no

te
s:

 
Re

su
lt
s 

fr
om

 t
he

 t
ea

ch
er

 
di
sc

us
si
on

 i
n 

Jo
rd

an
, 

A
pr

il 
20

11
: 

Th
e 

an
al
yz

ed
 f

ilt
er

 w
at

er
 q

ua
lit

y 
ga

ve
 t

ea
ch

er
s 

th
e 

re
fe

re
nc

e 
fo

r 
go

od
 f

ilt
er

 c
on

st
ru

ct
io
ns

. 

  Im
po

rt
an

t:
 

W
he

n 
su

m
m

ar
is

in
g 

th
e 

st
ud

en
ts

 d
is

cu
ss

io
n 

re
su

lt
s 

do
 n

ot
 f

or
ge

t 
to

 m
en

ti
on

, t
ha

t 
fi

lt
er

ed
 

wa
st

ew
at

er
 n

ev
er

 is
 s

ui
ta

bl
e 

fo
r 

dr
in

ki
ng

 w
at

er
, n

ot
 e

ve
n 

if
 it

 lo
ok

s 
cl

ea
r 

an
d 

cl
ea

n.
 

 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

26
 -

 

U
N
IT

 5
:

W
A
ST

EW
A
TE

R 
TR

EA
TM

EN
T 

II
 –

 
CO

N
ST

RU
CT

IN
G 

A
 W

ET
LA

N
D
 

 5.
1

Ba
ck

gr
ou

nd
 f

or
 T

ea
ch

er
s 

W
et

la
nd

s 
ar

e 
fo

un
d 

in
 a

 v
ar

ie
ty

 o
f 

pl
ac

es
 a

lo
ng

 r
iv

er
s 

an
d 

la
ke

s,
 in

 lo
w-

ly
in

g 
wo

od
s 

or
 f

ie
ld

s 
an

d 
in

 m
an

-m
ad

e 
lo

w 
sp

ot
s 

wh
er

e 
wa

te
r 

is
 c

ol
le

ct
ed

. 
W

et
la

nd
s 

ha
ve

 q
ua

lit
ie

s 
of

 b
ot

h,
 

aq
ua

ti
c 

an
d 

te
rr

es
tr

ia
l e

co
sy

st
em

s 
or

 in
 o

th
er

 w
or

ds
: w

et
la

nd
s 

ar
e 

ne
it

he
r 

la
ke

s 
no

r 
ri

ve
rs

 
bu

t 
al

so
 n

ot
 s

ol
id

 g
ro

un
d.

 W
et

la
nd

s 
ar

e 
de

fi
ne

d 
as

 a
re

as
 w

he
re

 s
oi

l i
s 

sa
tu

ra
te

d 
wi

th
 w

at
er

 
fo

r 
al

l 
pa

rt
s 

of
 t

he
 y

ea
r.

 T
he

 s
ou

rc
es

 o
f 

th
is

 w
at

er
 m

ay
 b

e 
su

rf
ac

e 
or

 g
ro

un
d 

wa
te

r,
 

ra
in

fa
ll 

or
 e

ve
n 

m
el

ti
ng

 ic
e.

  

Th
e 

ab
ili

ty
 o

f 
we

tl
an

ds
 t

o 
st

or
e 

wa
te

r 
m

ak
es

 t
he

m
 v

al
ua

bl
e 

as
 w

at
er

 s
ou

rc
e 

an
d 

ha
bi

ta
t 

fo
r 

a 
va

ri
et

y 
of

 p
la

nt
s 

an
d 

an
im

al
s.

 W
et

la
nd

s 
ar

e 
bi

ol
og

ic
al

ly
 v

er
y 

ac
ti

ve
 a

nd
 a

n 
im

po
rt

an
t 

fa
ct

or
 f

or
 t

he
 s

el
f-

pu
ri

fi
ca

ti
on

 c
ap

ac
it

y 
of

 t
he

 w
at

er
 c

yc
le

. 

A
zr

aq
 is

 a
 u

ni
qu

e 
we

tl
an

d 
oa

si
s 

lo
ca

te
d 

in
 t

he
 h

ea
rt

 o
f 

th
e 

Jo
rd

an
ia

n 
ea

st
er

n 
de

se
rt

. I
ts

 
at

tr
ac

ti
on

s 
in

cl
ud

e 
se

ve
ra

l n
at

ur
al

 a
nd

 a
nc

ie
nt

 b
ui

lt
 p

oo
ls

, a
 s

ea
so

na
lly

 f
lo

od
ed

 m
ar

sh
la

nd
, 

an
d 

a 
la

rg
e 

m
ud

fl
at

 k
no

w 
as

 Q
a'

a 
A

l-A
zr

aq
. A

 w
id

e 
va

ri
et

y 
of

 b
ir

ds
 s

to
p 

at
 t

he
 r

es
er

ve
 

ea
ch

 y
ea

r 
fo

r 
a 

re
st

 d
ur

in
g 

th
ei

r 
ar

du
ou

s 
m

ig
ra

ti
on

 r
ou

te
s 

be
tw

ee
n 

A
si

a 
an

d 
A

fr
ic

a.
 S

om
e 

st
ay

 f
or

 t
he

 w
in

te
r 

or
 b

re
ed

 w
it

hi
n 

th
e 

pr
ot

ec
te

d 
ar

ea
s 

of
 t

he
 w

et
la

nd
. 

 

      A
zr

aq
 W

et
la

nd
 R

es
er

ve
 -

 
J
or

da
n 

 
(F

ot
o:

 T
om

 H
ea

dl
ey

, 2
00

9)
 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

27
 -

 

Co
ns

tr
uc

te
d 

we
tl

an
ds

 a
re

 a
 m

od
er

n 
an

d 
na

tu
re

-o
ri

en
ta

te
d 

te
ch

no
lo

gy
 t

o 
tr

ea
t 

wa
st

ew
at

er
 

th
at

 u
se

s 
th

e 
na

tu
ra

l 
po

te
nt

ia
l 

of
 s

oi
l 

an
d 

na
tu

ra
l 

wa
te

r 
bo

di
es

 t
o 

cl
ea

n 
wa

te
r.

 T
he

 
pr

oc
es

se
s 

oc
cu

rr
in

g 
in

 s
oi

l a
nd

 r
iv

er
s 

an
d 

st
re

am
s 

ar
e 

ca
lle

d 
“s

el
f-

pu
ri

fi
ca

ti
on

”. 
Th

ey
 a

re
 

m
ai

nl
y 

du
e 

to
 t

in
y 

(m
ic

ro
-)

 o
rg

an
is

m
s 

(m
os

tl
y 

ba
ct

er
ia

 a
nd

 o
th

er
 u

ni
ce

llu
la

r 
or

ga
ni

sm
s)

 t
ha

t 
liv

e 
in

 t
he

 s
oi

l o
r 

th
e 

wa
te

r 
an

d 
ha

ve
 t

he
 a

bi
lit

y 
to

 d
eg

ra
de

 p
ol

lu
ta

nt
s 

an
d 

tu
rn

 t
he

m
 in

to
 

ha
rm

le
ss

 s
ub

st
an

ce
s.

 T
he

 s
oi

l m
at

ri
x 

al
so

 f
un

ct
io

ns
 a

s 
fi

lt
er

 a
nd

 t
he

 p
la

nt
s 

gr
ow

in
g 

in
 t

he
 

so
il 

pr
ov

id
e 

pe
rf

ec
t 

gr
ow

in
g 

co
nd

it
io

ns
 f

or
 b

ac
te

ri
a,

 w
hi

ch
 r

em
ov

e 
di

rt
 p

ar
ti

cl
es

 a
nd

 
pa

th
og

en
s 

in
 t

he
 w

at
er

. T
he

 b
ac

te
ri

a 
ne

ed
 o

xy
ge

n 
to

 s
ur

vi
ve

, w
hi

ch
 t

he
y 

re
ce

iv
e 

di
re

ct
ly

 
fr

om
 t

he
 a

tm
os

ph
er

e 
an

d 
vi

a 
th

e 
ro

ot
s 

of
 t

he
 p

la
nt

s.
 T

he
se

 n
at

ur
al

 p
ro

ce
ss

es
 in

 w
et

la
nd

s 
ar

e 
th

e 
sa

m
e 

as
 t

ho
se

 u
se

d 
in

 c
on

ve
nt

io
na

l w
as

te
wa

te
r 

tr
ea

tm
en

t 
pl

an
ts

.  

S
ub

su
rf

ac
e 

fl
ow

 
w
et

la
nd

s 
K
ha

ra
s,

 
H
eb

ro
n 

(F
ot

o:
 P

H
G

) 

     

C
on

st
ru

ct
ed

 w
et

la
nd

 i
n 

B
an

i 
Z
ei

d 
 

(F
ot

o:
 P

H
G

) 

 Co
ns

tr
uc

te
d 

we
tl

an
ds

 a
re

 t
he

 r
es

ul
t 

of
 e

co
lo

gi
ca

l e
ng

in
ee

ri
ng

 a
nd

 r
ep

re
se

nt
 a

n 
al

te
rn

at
iv

e 
te

ch
no

lo
gy

 t
o 

co
nv

en
ti

on
al

 s
ew

ag
e 

wo
rk

s.
 T

he
 t

ec
hn

ol
og

y 
is

 a
bl

e 
to

 e
lim

in
at

e 
a 

va
ri

et
y 

of
 

wa
st

ew
at

er
 c

om
po

ne
nt

s 
(e

xc
es

s 
nu

tr
ie

nt
s,

 t
ox

ic
 s

ub
st

an
ce

s,
 a

nd
 p

at
ho

ge
ns

) 
an

d 
ge

ne
ra

te
 

tr
ea

te
d 

wa
te

r,
 w

hi
ch

 c
an

 b
e 

re
us

ed
. 

Be
ca

us
e 

of
 t

he
ir

 r
el

at
iv

el
y 

lo
w 

co
ns

tr
uc

ti
on

 a
nd

 
op

er
at

io
n 

co
st

s,
 t

he
se

 e
co

-t
ec

hn
ol

og
y 

sy
st

em
s 

ha
ve

 a
 b

ro
ad

 a
pp

lic
at

io
n 

sp
ec

tr
um

 c
ov

er
in

g 
ev

en
 r

ur
al

 r
eg

io
ns

 w
it

h 
lo

w 
in

fr
as

tr
uc

tu
re

 a
nd

 c
ou

nt
ri

es
 w

it
h 

lo
w 

ec
on

om
ic

 r
es

ou
rc

es
.  

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

28
 -

 

 5.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 le
ar

n 
th

at
 c

on
st

ru
ct

ed
 w

et
la

nd
s 

ar
e 

a 
m

od
er

n 
an

d 
si

m
pl

e 
ec

ol
og

ic
al

 
te

ch
no

lo
gy

, 
wh

er
e 

pr
in

ci
pl

es
 o

f 
na

tu
re

 a
re

 u
se

d 
to

 c
le

an
 w

as
te

wa
te

r 
(s

oi
l 

fi
lt

er
, d

eg
ra

da
ti

on
, p

la
nt

 t
ak

e-
up

). 
o

Th
ey

 w
ill

 g
ai

n 
an

 u
nd

er
st

an
di

ng
 o

f 
th

e 
se

t-
up

 o
f 

a 
co

ns
tr

uc
te

d 
we

tl
an

d 
an

d 
th

e 
wa

y 
it

 f
un

ct
io

ns
.  

o
St

ud
en

ts
 w

ill
 e

xp
an

d 
an

d 
de

ep
en

 t
he

ir
 m

od
el

lin
g 

co
m

pe
te

nc
e 

an
d 

re
la

te
d 

sk
ill

s 
an

d 
ab

ili
ti

es
. 

o
Th

ey
 w

ill
 b

ui
ld

 t
he

 m
od

el
 t

he
m

se
lv

es
 a

nd
 h

an
dl

e 
te

ch
ni

ca
l e

qu
ip

m
en

t 
an

d 
th

ey
 

wi
ll 

th
er

ef
or

e 
ga

in
 a

n 
in

si
gh

t 
in

to
 t

he
 p

ra
ct

ic
al

 w
or

k 
of

 e
ng

in
ee

rs
 a

nd
 

sc
ie

nt
is

ts
. 

  5.
3

M
at

er
ia
ls
 n

ee
de

d 

M
at

er
ia
l 
fo

r 
1 

m
od

el
/ 

1 
gr

ou
p 

o
Te

ac
he

r:
 1

 s
ie

ve
 ø

18
cm

 t
o 

po
ur

 t
he

 w
as

te
wa

te
r 

in
to

 t
he

 s
ys

te
m

, i
f 

wa
nt

ed
. 

o
1 

tr
an

sp
ar

en
t 

pl
as

ti
c 

bo
x 

35
*2

7*
21

cm
 

o
5 

kg
 G

ra
ve

l 4
-1

6m
m

 (P
le

as
e 

wa
sh

 b
ef

or
e 

us
e!

) 
o

10
 li

tr
es

 e
xp

an
de

d 
cl

ay
, s

co
ri

a 
(Z

eo
tu

ff
) 1

-4
 m

m
 (P

le
as

e 
wa

sh
 b

ef
or

e 
us

e!
) 

o
1 

pl
as

ti
c 

bu
ck

et
 5

 li
tr

e 
 

o
20

 c
m

 t
ra

ns
pa

re
nt

 p
la

st
ic

 h
os

e,
 d

ia
m

et
er

 2
0m

m
  

o
1 

pl
as

ti
c 

wa
te

r 
ta

p 
(w

it
h 

sc
re

w 
an

d 
nu

t)
  

o
1 

m
ea

su
ri

ng
 c

up
 1

 li
tr

e 
 

o
W

oo
de

n 
sl

at
 (a

pp
ro

x.
 5

 c
m

 h
ig

h)
 

o
1 

ro
ll 

of
 a

dh
es

iv
e 

ta
pe

  
o

sc
is

so
rs

 
o

Pl
an

ts
 

th
at

 
ca

n 
gr

ow
 

in
 

wa
te

r:
 

e.
g.

 
in

do
or

 
pl

an
ts

, 
U

m
br

el
la

 
Pa

py
ru

s 
(C

yp
ru

s 
al

te
rn

if
ol

iu
s)

, 
ru

sh
 (

Ju
nc

us
 s

pe
c.

), 
or

 T
yp

ha
, 

wh
ic

h 
is

 g
oo

d,
 b

ec
au

se
 i

t 
ne

ed
s 

le
ss

 
wa

te
r.

 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

29
 -

 

5.
4

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Pr

ov
id

e 
st

ud
en

ts
 w

it
h 

th
e 

fo
llo

wi
ng

 i
ns

tr
uc

ti
on

s 
fo

r 
th

e 
co

ns
tr

uc
ti

on
 o

f 
th

ei
r 

we
tl

an
ds

. 
Gi

ve
 t

he
m

 e
no

ug
h 

ti
m

e 
to

 e
xp

er
im

en
t,

 e
sp

ec
ia

lly
 f

or
 t

he
 c

ar
ef

ul
 la

ye
ri

ng
 o

f 
pe

bb
le

s 
an

d 
pl

an
ti

ng
 t

he
 p

la
nt

s.
 R

em
in

d 
th

em
 t

ha
t 

te
am

wo
rk

 is
 v

er
y 

im
po

rt
an

t 
in

 s
uc

h 
a 

co
m

pl
ex

 t
as

k.
 

 Th
e 

we
tl

an
d 

m
od

el
 b

ox
es

 a
re

 a
lr

ea
dy

 p
re

pa
re

d 
an

d 
ha

ve
 a

 
ho

le
. I

ns
ta

ll 
th

e 
pl

as
ti

c 
ta

p 
an

d 
ti

gh
tl

y 
fi

x 
th

e 
pl

as
ti

c 
nu

t.
 

  M
ak

e 
su

re
 t

ha
t 

th
e 

co
nn

ec
ti

on
 i

s 
wa

te
rp

ro
of

 b
y 

po
ur

in
g 

wa
te

r 
in

to
 t

he
 b

ox
. 

 Fi
x 

no
w 

th
e 

tr
an

sp
ar

en
t 

pl
as

ti
c 

ho
se

 (
20

cm
) 

in
 o

ne
 c

or
ne

r 
in

si
de

 o
f 

th
e 

bo
x 

an
d 

m
ar

k 
a 

he
ig

ht
 o

f 
10

cm
 o

ut
si

de
 o

f 
th

e 
bo

x 
m

ea
su

re
d 

fr
om

 t
he

 b
ot

to
m

 o
f 

th
e 

bo
x.

 T
he

 s
el

ec
te

d 
he

ig
ht

 o
f 

10
 c

m
 g

iv
es

 l
at

er
 o

ri
en

ta
ti

on
: 

To
 d

et
er

m
in

e 
th

e 
wa

te
r 

le
ve

l a
nd

 d
ec

id
e 

to
 d

ra
in

 t
he

 w
at

er
. 

Li
ft

 o
ne

 e
nd

 o
f 

th
e 

bo
x 

an
d 

fi
ll 

in
 f

ir
st

 g
ra

ve
l a

s 
sh

ow
n 

in
 t

he
 

fi
gu

re
 o

n 
th

e 
le

ft
. 

 Re
m

ov
e 

th
e 

pl
an

ts
 f

ro
m

 t
he

ir
 p

ot
s 

an
d 

ca
re

fu
lly

 t
ak

e 
aw

ay
 

m
os

t 
of

 t
he

 s
oi

l 
fr

om
 a

ro
un

d 
th

ei
r 

ro
ot

s.
 P

la
nt

 t
he

 i
nd

oo
r 

pl
an

ts
 o

r 
th

e 
U

m
br

el
la

 P
ap

yr
us

 i
n 

th
e 

ex
pa

nd
ed

 c
la

y 
(b

e 
ca

re
fu

l w
it

h 
ro

ot
s)

. 

Fi
ll 

in
 t

he
 e

xp
an

de
d 

cl
ay

 s
im

ul
ta

ne
ou

sl
y 

wi
th

 t
he

 p
la

nt
s.

 T
ry

 
no

t 
to

 m
ix

 t
he

 p
eb

bl
es

 a
nd

 g
ra

ve
l t

og
et

he
r.

 

 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

30
 -

 

 

Fi
na

lly
 p

la
ce

 t
he

 r
es

t 
of

 t
he

 g
ra

ve
l 

in
 t

he
 e

nd
 o

f 
th

e 
bo

x 
wh

er
e 

it
 w

ill
 f

or
m

 t
he

 i
nl

et
 (

in
fl

ow
 f

ilt
er

) 
of

 t
he

 t
re

at
m

en
t 

pl
an

t.
 

  Pl
ac

e 
th

e 
we

tl
an

d 
in

 a
 s

af
e 

pl
ac

e,
 p

la
ce

 a
 b

uc
ke

t 
be

lo
w 

th
e 

ou
tl

et
 t

ap
 a

nd
 c

lo
se

 t
he

 t
ap

. U
se

 t
he

 m
ea

su
ri

ng
 c

up
 t

o 
sl

ow
ly

 
po

ur
 a

pp
ro

xi
m

at
el

y 
5 

lit
re

s 
of

 w
at

er
 o

n 
th

e 
in

le
t 

of
 t

he
 

sy
st

em
. 

O
pe

n 
th

e 
ta

p 
sl

ow
ly

, 
if

 t
he

 o
ut

le
t 

wa
te

r 
is

 t
ur

bi
d,

 
re

pe
at

 t
he

 p
ro

ce
du

re
 u

nt
il 

th
e 

ou
t-

fl
ow

in
g 

wa
te

r 
is

 c
le

ar
. D

o 
no

t 
po

ur
 t

he
 w

as
h 

wa
te

r 
in

to
 t

he
 s

in
k.

 T
ha

t 
wo

ul
d 

be
 a

 w
as

te
 

of
 w

at
er

. I
t 

wi
ll 

be
 c

ol
le

ct
ed

 f
or

 t
he

 m
om

en
t.

 

   Cl
os

e 
th

e 
ta

p 
an

d 
po

ur
 a

ll 
ar

ti
fi

ci
al

 w
as

te
wa

te
r 

in
to

 t
he

 
sy

st
em

.  

   W
ai

t 
fo

r 
th

e 
wa

st
ew

at
er

 t
o 

be
 a

bs
or

be
d 

in
to

 t
he

 s
ys

te
m

 a
nd

 
th

en
 it

's
 t

im
e 

to
 a

na
ly

se
. O

pe
n 

ve
ry

 s
lo

wl
y 

th
e 

ta
p 

th
at

 t
he

 
fi

lt
er

ed
 w

at
er

 r
in

se
s 

ou
t 

in
to

 t
he

 t
ra

ns
pa

re
nt

 p
la

st
ic

 b
ea

ke
r.

  

Ta
ke

 
a 

wa
te

r 
sa

m
pl

e 
an

d 
an

al
ys

e 
th

e 
wa

te
r 

qu
al

it
y 

as
 

de
sc

ri
be

d 
in

 t
he

 e
xp

er
im

en
t 

"W
at

er
 a

na
ly

si
s"

. 

Fi
ll 

ou
t 

yo
ur

 a
na

ly
si

s 
da

ta
 s

he
et

. 
A

ls
o 

co
un

t 
th

e 
po

llu
ti

on
 

po
in

t 
sc

or
e 

of
 t

he
 w

et
la

nd
 f

ilt
er

ed
 w

as
te

wa
te

r.
 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

31
 -

 

 Co
lle

ct
io
n 

an
d 

ev
al
ua

ti
on

 o
f 

an
al
ys

is
 r

es
ul
ts

 

H
ow

 d
oe

s 
a 

we
tl

an
d 

fu
nc

ti
on

? 
Le

t 
st

ud
en

ts
 e

xp
la

in
 t

hi
s 

in
 t

he
ir

 o
wn

 w
or

ds
. R

em
in

d 
th

em
 

th
at

 d
ur

in
g 

th
e 

na
tu

ra
l 

wa
te

r 
cy

cl
e 

so
m

et
hi

ng
 c

om
pa

ra
bl

e 
ha

pp
en

s.
 T

he
 c

on
st

ru
ct

ed
 

we
tl

an
d 

th
at

 t
he

y 
ha

ve
 b

ui
lt

 h
as

 t
he

 s
am

e 
fi

lt
er

in
g 

pr
oc

es
se

s 
as

 in
 n

at
ur

e.
 

En
co

ur
ag

e 
st

ud
en

ts
 t

o 
fi

gu
re

 o
ut

 t
he

 b
en

ef
it

s 
of

 w
et

la
nd

s 
in

 r
eg

ar
ds

 t
o 

wa
te

r 
av

ai
la

bi
lit

y.
 

St
ud

en
ts

 s
ho

ul
d 

pr
ov

id
e 

fe
ed

ba
ck

 o
n 

th
ei

r 
ex

pe
ri

en
ce

s 
of

 w
or

ki
ng

 in
 t

he
ir

 t
ea

m
s.

 

Sh
ow

 p
ic

tu
re

s 
of

 w
et

la
nd

s 
in

 t
he

 P
al

es
ti

ni
an

 N
at

io
na

l A
ut

ho
ri

ty
, o

r 
sl

id
es

 o
r 

a 
sh

or
t 

vi
de

o 
cl

ip
 o

f 
na

tu
ra

l a
nd

 c
on

st
ru

ct
ed

 w
et

la
nd

s.
 

 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

32
 -

 

U
N
IT

 6
:

TR
EA

TE
D
 W

A
ST

EW
A
TE

R 
– 

RE
U
SE

 
PO

SS
IB

IL
IT

IE
S 

 6.
1

Ba
ck

gr
ou

nd
 f

or
 T

ea
ch

er
s 

Th
e 

av
er

ag
e 

hu
m

an
 d

ri
nk

s 
ab

ou
t 

fo
ur

 li
tr

es
 a

 d
ay

. B
ut

 p
ro

du
ci

ng
 t

he
 s

am
e 

pe
rs

on
's

 d
ai

ly
 

fo
od

 c
an

 t
ak

e 
m

or
e 

th
an

 5
00

 li
tr

es
 o

f 
wa

te
r.

 T
o 

pr
od

uc
e 

wh
ea

t,
 it

 t
ak

es
 b

et
we

en
 7

15
 a

nd
 

75
0 

lit
re

s 
of

 w
at

er
 f

or
 1

 k
ilo

gr
am

 o
f 

dr
y 

gr
ai

n.
 C

on
su

m
pt

io
n 

of
 f

re
sh

wa
te

r 
fo

r 
cr

op
 

pr
od

uc
ti

on
 (i

rr
ig

at
io

n)
 t

he
re

fo
re

 d
ra

st
ic

al
ly

 r
ed

uc
es

 t
he

 a
va

ila
bl

e 
am

ou
nt

 o
f 

dr
in

ki
ng

 w
at

er
 

fo
r 

th
e 

po
pu

la
ti

on
.  

Th
e 

re
us

e 
of

 w
as

te
wa

te
r 

fo
r 

ir
ri

ga
ti

on
 c

an
 p

ar
tl

y 
so

lv
e 

th
e 

pr
ob

le
m

. R
eu

se
 o

f 
wa

st
ew

at
er

 
ha

s 
th

e 
ad

di
ti

on
al

 a
dv

an
ta

ge
 t

ha
t 

it
 c

on
ta

in
s 

nu
tr

ie
nt

s 
an

d 
sa

ve
s 

fe
rt

ili
ze

rs
. 

Th
e 

m
ai

n 
pr

ob
le

m
 u

si
ng

 w
as

te
wa

te
r 

fo
r 

fo
od

 p
ro

du
ct

io
n 

is
 t

he
 h

yg
ie

ni
c 

or
 h

ea
lt

h 
as

pe
ct

. T
he

re
fo

re
, 

wa
st

ew
at

er
 h

as
 t

o 
be

 t
re

at
ed

 b
ef

or
e 

re
us

in
g 

it
 f

or
 ir

ri
ga

ti
on

. 

In
 m

an
y 

co
un

tr
ie

s 
wi

th
 w

at
er

 s
ho

rt
ag

e 
wa

st
ew

at
er

 h
as

 b
ee

n 
re

us
ed

 “
in

di
re

ct
ly

” 
fo

r 
ir

ri
ga

ti
on

 s
in

ce
 d

ec
ad

es
. 

Th
e 

m
ai

n 
pr

ac
ti

ce
 h

as
 b

ee
n 

th
e 

di
sc

ha
rg

e 
of

 t
re

at
ed

 o
r 

no
t 

tr
ea

te
d 

ef
fl

ue
nt

s 
to

 t
he

 e
nv

ir
on

m
en

t,
 w

he
re

 it
 m

ix
es

 w
it

h 
fr

es
hw

at
er

 b
ef

or
e 

be
in

g 
re

us
ed

 
do

wn
st

re
am

. T
hi

s 
pr

ax
is

 h
as

 le
ad

 t
o 

a 
de

te
ri

or
at

io
n 

of
 f

re
sh

 w
at

er
 r

es
ou

rc
es

. N
ow

ad
ay

s,
 

th
e 

re
us

e 
is

 r
ec

om
m

en
de

d 
by

 t
he

 P
al

es
ti

ni
an

 G
ui

de
lin

es
 f

or
 T

re
at

ed
 W

as
te

wa
te

r 
th

at
 h

as
 

no
t 

be
en

 e
nf

or
ce

d 
so

 f
ar

.  

In
st

ea
d 

of
 “

tr
ea

te
d 

wa
st

ew
at

er
” 

in
 s

om
e 

co
un

tr
ie

s 
th

e 
te

rm
 “

re
cl

ai
m

ed
 w

as
te

wa
te

r”
 i

s 
us

ed
 t

o 
m

ak
e 

it
 c

le
ar

 t
ha

t 
th

e 
“d

ir
ec

t”
 r

eu
se

 o
f 

re
cl

ai
m

ed
 w

as
te

wa
te

r 
is

 w
el

l-r
eg

ul
at

ed
 a

nd
 

co
nt

ro
lle

d 
an

d 
th

e 
wa

st
ew

at
er

 
is

 
pr

op
er

ly
 

tr
ea

te
d 

in
 

we
ll-

de
si

gn
ed

 
an

d 
m

ai
nt

ai
ne

d 
tr

ea
tm

en
t 

sy
st

em
s.

 T
he

 p
ro

po
se

d 
Pa

le
st

in
ia

n 
st

an
da

rd
 d

ef
in

es
 t

he
 c

on
di

ti
on

s 
re

cl
ai

m
ed

 
wa

te
r 

m
us

t 
co

m
pl

y 
wi

th
 f

or
 e

ac
h 

of
 it

s 
pl

an
ne

d 
en

d 
us

es
. G

en
er

al
ly

, i
t 

is
 n

ot
 p

er
m

it
te

d 
to

 
di

lu
te

 r
ec

la
im

ed
 w

at
er

 b
ef

or
e 

be
in

g 
di

sc
ha

rg
ed

 f
ro

m
 w

as
te

wa
te

r 
tr

ea
tm

en
t 

pl
an

ts
 w

it
h 

pu
re

 w
at

er
 a

nd
 i

t 
is

 p
ro

hi
bi

te
d 

to
 u

se
 r

ec
la

im
ed

 w
at

er
 f

or
 i

rr
ig

at
in

g 
ve

ge
ta

bl
es

. 
Th

e 
st

an
da

rd
 d

ef
in

es
 s

ev
en

 m
ai

n 
ca

te
go

ri
es

 f
or

 r
eu

si
ng

 r
ec

la
im

ed
 w

at
er

 o
f 

di
ff

er
en

t 
qu

al
it

ie
s,

 
su

ch
 

as
 

“f
ru

it
 

tr
ee

s”
, 

“f
od

de
r 

pl
an

ts
”, 

”in
du

st
ri

al
 

cr
op

s”
, 

“g
ar

de
ns

 
an

d 
pl

ay
gr

ou
nd

s”
, 

“la
nd

sc
ap

es
”, 

“g
ro

un
dw

at
er

 r
ec

ha
rg

e”
 a

nd
 “s

ea
wa

te
r 

ou
tf

al
l”.

 

Ea
ch

 r
eu

se
 c

at
eg

or
y 

is
 d

ef
in

ed
 b

y 
sp

ec
if

ic
 “

lim
it
 c

on
ce

nt
ra

ti
on

s”
. 

Fo
r 

ex
am

pl
e,

 t
he

 li
m

it
 

co
nc

en
tr

at
io

n 
of

 b
ac

te
ri

a 
(f

ec
al

 c
ol

if
or

m
s)

 f
or

 f
ru

it
 t

re
es

 i
s 

de
fi

ne
d 

wi
th

 1
00

0 
ba

ct
er

ia
 

pe
r 

10
0 

m
l 

re
cl

ai
m

ed
 w

at
er

. I
f 

th
e 

am
ou

nt
 o

f 
ba

ct
er

ia
 i

s 
ab

ov
e 

th
is

 l
im

it
, 

th
e 

re
cl

ai
m

ed
 

wa
te

r 
ca

nn
ot

 b
e 

re
us

ed
 f

or
 ir

ri
ga

ti
ng

 f
ru

it
 t

re
es

.  



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

33
 -

 

 6.
2

In
te

nd
ed

 L
ea

rn
in
g 

O
ut

co
m
es

 
o

St
ud

en
ts

 le
ar

n 
ab

ou
t 

wa
te

r 
qu

al
it

y 
gu

id
el

in
es

 a
nd

 “l
im

it
 c

on
ce

nt
ra

ti
on

s”
 a

nd
 

co
m

pa
re

 t
he

se
 w

it
h 

th
ei

r 
"p

ol
lu

ti
on

 p
oi

nt
s"

 o
f 

th
ei

r 
ow

n 
an

al
ys

is
. 

o
St

ud
en

ts
 le

ar
n 

ab
ou

t 
re

cl
ai

m
ed

 w
as

te
wa

te
r 

re
us

e 
po

ss
ib

ili
ti

es
 in

 o
rd

er
 t

o 
co

ns
er

ve
 d

ri
nk

in
g 

wa
te

r.
 

o
St

ud
en

ts
 le

ar
n 

th
at

 d
if

fe
re

nt
 w

at
er

 q
ua

lit
ie

s 
ex

is
t 

fo
r 

di
ff

er
en

t 
us

es
. 

o
St

ud
en

ts
 le

ar
n 

di
ff

er
en

t 
be

ha
vi

ou
r 

ru
le

s 
fo

r 
ha

nd
lin

g 
di

ff
er

en
t 

wa
te

r 
qu

al
it

ie
s.

 

  6.
3

In
st

ru
ct

io
na

l 
Pr

oc
ed

ur
es

 
Th

is
 u

ni
t 

is
 d

iv
id

ed
 in

to
 t

hr
ee

 s
te

ps
: 

 St
ep

 1
: 

Sh
ow

 s
tu

de
nt

s 
th

e 
sa

m
pl

e 
of

 t
he

 “
ar

ti
fi

ci
al

 w
as

te
wa

te
r”

 a
nd

 l
et

 t
he

m
 c

om
pa

re
 t

he
 

“q
ua

lit
y”

 o
f 

th
e 

di
ff

er
en

t 
wa

te
r 

sa
m

pl
es

 (t
ap

 w
at

er
, w

as
te

wa
te

r 
an

d 
fi

lt
er

ed
 w

as
te

wa
te

r 
I 

an
d 

II
). 

 

A
sk

 g
ro

up
s 

to
 w

ri
te

 t
he

ir
 w

at
er

 q
ua

lit
y 

re
su

lt
s 

as
 s

um
 o

f 
“p

ol
lu

ti
on

 p
oi

nt
s”

 o
f 

th
e 

di
ff

er
en

t 
wa

te
r 

qu
al

it
ie

s 
on

 t
he

 b
oa

rd
. 

  Pr
op

os
ed

 b
la
ck

bo
ar

d 
tr

an
sc

ri
pt

 i
n 

su
pp

or
t 

of
 t

he
 p

le
na

ry
 r

ef
le
ct

io
ns

 
an

d 
di
sc

us
si
on

s 
on

 w
at

er
 q

ua
lit

y 
gu

id
el
in
es

 a
nd

 l
im

it
s 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

34
 -

 

Gr
ou

ps
 a

nd
 r

es
ul
ts

 

1 
2 

3 
4 

W
at

er
 s

am
pl
e 

   

 
 

 
 

Ta
p 

wa
te

r 

   

  
  

  
 

A
rt

if
ic
ia
l 
wa

st
ew

at
er

 

   

  
  

  
 

Fi
lt
er

ed
 w

as
te

wa
te

r 
I 

   

 
 

 
 

Fi
lt
er

ed
 w

as
te

wa
te

r 
II

 

 St
ep

 2
: 

D
is

cu
ss

 t
he

 d
if

fe
re

nt
 r

es
ul

ts
 a

nd
 e

xp
la

in
 t

ha
t 

sm
al

l d
if

fe
re

nc
es

 b
et

we
en

 t
he

 g
ro

up
s 

m
ay

 
be

 e
xp

la
in

ed
 b

y 
th

e 
di

ff
er

en
t 

wa
y 

th
ey

 b
ui

ld
 t

he
ir

 f
ilt

er
s.

 M
ak

e 
cl

ea
r 

th
at

 “
po

llu
ti

on
 

po
in

ts
” 

re
fl

ec
t 

wa
te

r 
qu

al
it

y 
an

d 
ex

pl
ai

n 
th

at
 m

ea
su

ri
ng

 w
at

er
 q

ua
lit

y 
in

 r
ea

lit
y 

is
 d

on
e 

in
 

qu
al

it
y 

la
bo

ra
to

ri
es

 t
ha

t 
ar

e 
co

nt
ro

lle
d 

by
 t

he
 g

ov
er

nm
en

t.
  

Ex
pl

ai
n 

th
e 

si
tu

at
io

n 
of

 r
eu

si
ng

 r
ec

la
im

ed
 w

as
te

wa
te

r 
in

 P
al

es
ti

ni
an

 N
at

io
na

l 
A

ut
ho

ri
ty

, 
ho

w 
th

e 
go

ve
rn

m
en

t 
co

nt
ro

ls
 t

he
 w

at
er

 q
ua

lit
y 

by
 d

ef
in

in
g 

qu
al

it
y 

lim
it

s 
fo

r 
di

ff
er

en
t 

re
us

es
, a

nd
 h

ow
 t

he
 w

at
er

 q
ua

lit
y 

is
 c

on
tr

ol
le

d 
by

 a
na

ly
si

s 
in

 q
ua

lit
y 

la
bo

ra
to

ri
es

. E
xp

la
in

 
th

at
 t

he
 li

m
it

s 
in

 t
he

 P
al

es
ti

ni
an

 s
ta

nd
ar

d 
ha

ve
 b

ee
n 

de
fi

ne
d 

by
 r

ep
re

se
nt

at
iv

es
 f

ro
m

 t
he

 
go

ve
rn

m
en

t,
 s

ci
en

ti
st

s,
 a

nd
 f

ar
m

er
s.

 M
ak

e 
th

em
 s

ee
 t

ha
t 

th
e 

lim
it

 d
ef

in
es

 i
f 

a 
ce

rt
ai

n 
wa

te
r 

qu
al

it
y 

ca
n 

be
 r

eu
se

d 
ag

ai
n 

or
 if

 it
 is

 w
it

ho
ut

 v
al

ue
 a

nd
 r

ep
re

se
nt

in
g 

a 
he

al
th

 r
is

k.
  

Te
ll 

th
em

 t
ha

t 
yo

u 
de

fi
ne

d 
th

e 
lim

it
 f

or
 t

he
ir

 t
re

at
ed

 w
as

te
wa

te
r 

to
 b

e 
 

LI
M

IT
 =

 “
6 

po
llu

ti
on

 p
oi
nt

s”
. 

H
av

e 
st

ud
en

ts
 c

on
tr

ol
 t

he
ir

 p
ol

lu
ti

on
 p

oi
nt

s 
fo

r 
th

e 
th

re
e 

wa
st

ew
at

er
 t

yp
es

 a
nd

 e
nc

ir
cl

e 
th

e 
po

in
ts

 t
ha

t 
ar

e 
m

or
e 

th
an

 6
 w

it
h 

re
d 

ch
al

k 
an

d 
th

e 
po

in
ts

 t
ha

t 
co

un
t 

fo
r 

6 
or

 le
ss

 t
ha

n 
6 

wi
th

 g
re

en
 c

ha
lk

. 

H
el

pi
ng

/ 
in

it
ia

ti
ng

 q
ue

st
io

ns
: 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

35
 -

 

W
hi

ch
 w

at
er

 c
an

 r
em

ai
n 

an
d 

co
nt

in
ue

 t
o 

be
 u

se
fu

l t
o 

us
? 

0r
, w

hi
ch

 w
at

er
 t

yp
e,

 is
 c

on
si

de
re

d 
to

 b
e 

re
cl

ai
m

ed
 f

or
 r

eu
se

 p
ur

po
se

s?
 

W
ha

t 
ca

n 
be

 d
on

e 
wi

th
 t

he
 w

as
te

wa
te

r 
th

at
 h

as
 m

or
e 

th
an

 6
 p

ol
lu
ti
on

 p
oi
nt

s?
 H

ow
 t

hi
s 

wa
te

r 
ha

s 
to

 b
e 

ha
nd

le
d?

 

W
ha

t 
ca

n 
be

 d
on

e 
wi

th
 t

he
 w

as
te

wa
te

r 
th

at
 h

as
 6

 o
r 

le
ss

 t
ha

n 
6 

po
llu

ti
on

 p
oi
nt

s.
 H

ow
 

th
is

 r
ec

la
im

ed
 w

as
te

wa
te

r 
ca

n 
be

 h
an

dl
ed

? 
 

M
ak

e 
ea

ch
 g

ro
up

 t
o 

th
in

k 
in

 r
es

tr
ic

ti
on

s 
an

d 
po

ss
ib

le
 u

se
s.

 T
he

 r
es

ul
ts

 s
ho

ul
d 

be
 c

ol
le

ct
ed

 
on

 t
he

 b
oa

rd
 a

s 
pr

op
os

ed
 b

el
ow

. 

 
Pr

op
os

ed
 b

la
ck

bo
ar

d 
tr

an
sc

ri
pt

 f
or

 d
ef

in
in
g 

th
e 

re
us

e 
op

ti
on

s 
of

 
di
ff

er
en

t 
wa

te
r 

qu
al
it
ie
s 

 

W
at

er
 Q

ua
lit

y 

M
or

e 
th

an
 6

 p
ol
lu
ti
on

 p
oi
nt

s 
6 

or
 l
es

s 
po

llu
ti
on

 p
oi
nt

s 

A
rt

if
ic

ia
l w

as
te

wa
te

r 
 

Fi
lt

er
ed

 w
as

te
wa

te
r 

I 
 

Fi
lt

er
ed

 w
as

te
wa

te
r 

II
 

Re
us

e 
po

ss
ib

ili
ti
es

 (
W

ha
t 

is
 a

llo
we

d?
) 

N
o 

re
us

e 
     

Ir
ri

ga
ti

on
 o

f 
fr

ui
t 

tr
ee

s 
 

Ir
ri

ga
ti

on
 o

f 
pa

rk
s 

 
Ir

ri
ga

ti
on

 o
f 

pl
ay

gr
ou

nd
s 

Re
st

ri
ct

io
ns

 (
W

ha
t 

is
 n

ot
 a

llo
we

d?
) 

D
o 

no
t 

dr
in

k!
 

 
D

o 
no

t 
to

uc
h 

wi
th

ou
t 

gl
ov

es
! 

  

D
o 

no
t 

dr
in

k!
 

 
D

o 
no

t 
us

e 
fo

r 
ot

he
r 

pu
rp

os
es

 t
ha

n 
ir

ri
ga

ti
on

! 
 

 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

36
 -

 

 Im
po

rt
an

t:
 

M
ak

e 
cl

ea
r 

th
at

 w
as

te
wa

te
r 

an
d 

re
cl

ai
m

ed
 w

as
te

wa
te

r 
is

 

N
O
 D

RI
N
KI

N
G 

W
A
TE

R!
 

 St
ep

 3
: 

Th
e 

fi
na

l a
ct

iv
it

y 
of

 t
he

 “R
eu

se
 U

ni
t”

 s
ho

ul
d 

sy
m

bo
lis

e 
th

at
 t

he
y 

pr
od

uc
ed

 a
dd

it
io

na
l w

at
er

 
th

at
 c

an
 b

e 
re

us
ed

 f
or

 ir
ri

ga
ti

on
 (i

nc
lu

di
ng

 t
he

 f
ilt

er
 a

nd
 w

et
la

nd
 w

as
h 

wa
te

r)
. 

St
ud

en
ts

 w
ill

 b
ri

ng
 t

he
 r

ec
la

im
ed

 w
as

te
wa

te
r 

wi
th

 a
 q

ua
lit

y 
of

 6
 o

r 
le

ss
 p

ol
lu

ti
on

 p
oi

nt
s 

to
 

th
e 

ne
xt

 t
re

e 
or

 g
re

en
 o

ut
si

de
 t

he
 s

ch
oo

l b
ui

ld
in

g 
fo

r 
ir

ri
ga

ti
on

.  

Th
e 

wa
st

ew
at

er
 t

ha
t 

ha
s 

m
or

e 
th

an
 6

 p
ol

lu
ti

on
 p

oi
nt

s 
sh

ou
ld

 b
e 

pr
op

er
ly

 d
is

ch
ar

ge
d 

to
 t

he
 

to
ile

t.
 

Th
e 

la
st

 p
ic

tu
re

 o
f 

th
e 

st
ud

en
t 

wo
rk

bo
ok

 
ill

us
tr

at
es

 
th

e 
tw

o 
ac

tu
al

 
po

ss
ib

ili
ti

es
 

fo
r 

th
e 

st
ud

en
t 

ac
ti

vi
ty

: 
re

cl
ai

m
ed

 
wa

st
ew

at
er

 
re

us
e 

or
 

wa
st

e-
wa

te
r 

di
sp

os
al

. I
n 

su
m

m
ar

y 
it

 c
an

 
be

 n
ow

 d
is

cu
ss

ed
 i

n 
wh

ic
h 

ki
nd

s 
th

ey
 

ha
ve

 
in

te
rv

en
ed

 
in

 
th

e 
na

tu
ra

l w
at

er
 c

yc
le

 a
nd

 h
ow

 t
he

y 
ha

ve
 

im
pl

em
en

te
d 

wa
te

r 
co

ns
er

va
ti

on
 t

hr
ou

gh
 r

eu
se

. 

 



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

37
 -

 

Li
te

ra
tu

re
 

Bi
Co

n 
A

G 
(d

ow
nl

oa
d 

20
06

) „
U

ns
er

 T
ri

nk
wa

ss
er

- 
U

ns
er

 A
bw

as
se

r“
 U

nt
er

ri
ch

ts
ko

ff
er

 f
ür

 d
ie

 
Pr

oj
ek

ta
rb

ei
t 

in
 S

ch
ul

en
. h

tt
p:

//
ww

w.
ko

ns
ta

nz
.d

e/
se

rv
ic

e/
se

rv
ic

eb
et

ri
eb

e/
eb

k/
 

ab
wa

ss
er

re
in

ig
un

g/
un

te
rr

ic
ht

sk
of

fe
r/

in
de

x.
ht

m
 

Co
ve

rd
el

l P
.D

. (
do

wn
lo

ad
 2

00
6)

 W
or

ld
 w

is
e 

sc
ho

ol
s.

 W
or

ks
he

et
: U

si
ng

 W
at

er
 E

ve
ry

 D
ay

. P
ea

ce
 C

or
ps

. 
ht

tp
:/

/w
ww

.p
ea

ce
co

rp
s.

go
v/

ww
s/

gu
id

es
/l

es
ot

ho
/l

es
wa

te
r.

ht
m

l#
us

in
g  

H
au

ry
 D

av
id

 L
.; 

Ri
lle

ro
 P

et
er

 (1
99

4)
 P

er
sp

ec
ti

ve
s 

of
 H

an
ds

-O
n 

Sc
ie

nc
e 

Te
ac

hi
ng

. C
ol

um
bu

s,
 O

H
 

H
öt

zl
 H

., 
M

öl
le

r 
P.

; R
os

en
th

al
 E

. (
20

09
) T

he
 W

at
er

 o
f 

th
e 

Jo
rd

an
 V

al
le

y 
- 

Sc
ar

ci
ty

 a
nd

 D
et

er
io

ra
ti

on
 

of
 G

ro
un

dw
at

er
 a

nd
 it

s 
Im

pa
ct

 o
n 

th
e 

Re
gi

on
al

 D
ev

el
op

m
en

t,
 G

er
m

an
y 

In
st

it
ut

e 
fo

r 
W

at
er

 S
tu

di
es

 -
 B

ir
ze

it
 U

ni
ve

rs
it

y 
(2

00
4)

 P
ro

sp
ec

ts
 o

f 
Ef

fi
ci

en
t 

W
as

te
wa

te
r 

M
an

ag
em

en
t 

an
d 

W
at

er
 R

eu
se

 in
 P

al
es

ti
ne

. C
ou

nt
ry

 S
tu

dy
. P

re
pa

re
d 

wi
th

in
 t

he
 F

ra
m

ew
or

k 
of

 
th

e 
EM

W
A

TE
R-

Pr
oj

ec
t 

"E
ff

ic
ie

nt
 M

an
ag

em
en

t 
of

 W
as

te
wa

te
r,

 it
s 

Tr
ea

tm
en

t 
an

d 
Re

us
e 

in
 t

he
 

M
ed

it
er

ra
ne

an
 C

ou
nt

ri
es

", 
W

es
t 

Ba
nk

-P
al

es
ti

ne
 

Jä
ge

r-
Gu

tj
ah

r 
I.

 (1
99

6)
 U

nt
er

ri
ch

ts
id

ee
n:

 U
ns

er
 W

as
se

r 
un

d 
wi

r.
 E

rn
st

 K
le

tt
 G

ru
nd

sc
hu

lv
er

la
g,

 
Le

ip
zi

g 
Ko

m
m

un
al

e 
W

as
se

rw
er

ke
 L

ei
pz

ig
 G

m
bH

 (2
00

4)
 p

ro
je

kt
A

qu
a 

U
nt

er
ri

ch
ts

ba
us

te
in

e 
zu

m
 T

he
m

a 
W

as
se

r 
fü

r 
di

e 
Gr

un
ds

tu
fe

 K
la

ss
en

 1
-4

. K
om

m
un

al
e 

W
as

se
rw

er
ke

. L
ei

pz
ig

 
Kü

nz
li 

D
av

id
 C

., 
Be

rt
sc

hy
 F

., 
de

 H
aa

n 
G.

, P
le

ss
e 

M
. Z

uk
un

ft
 g

es
ta

lt
en

 le
rn

en
 d

ur
ch

 B
ild

un
g 

fü
r 

na
ch

ha
lt

ig
e 

En
tw

ic
kl

un
g.

 D
id

ak
ti

sc
he

r 
Le

it
fa

de
n 

zu
r 

Ve
rä

nd
er

un
g 

de
s 

U
nt

er
ri

ch
ts

 in
 d

er
 

Pr
im

ar
sc

hu
le

. (
Ve

rs
io

ns
: G

er
m

an
, E

ng
lis

h,
 D

ut
ch

). 
Pr

og
ra

m
m

 T
ra

ns
fe

r-
21

, B
er

lin
 w

ww
.t

ra
ns

fe
r-

21
.d

e 
M

og
he

ir
 Y

., 
H

uj
ai

r 
T.

 A
bu

, Z
om

lo
t 

Z.
, A

hm
ed

 A
., 

Fa
tt

a 
D

. (
20

05
) T

re
at

ed
 W

as
te

wa
te

r 
Re

us
e 

in
 

Pa
le

st
in

e.
 P

al
es

ti
ne

, G
az

a,
 R

am
al

la
h 

M
W

I 
(J

or
da

ni
an

 M
in

is
tr

y 
of

 W
at

er
 a

nd
 I

rr
ig

at
io

n)
 (2

00
9)

 J
or

da
n'

s 
W

at
er

 S
tr

at
eg

y 
20

08
 -

 2
02

2.
 

W
at

er
 f

or
 L

if
e,

 J
or

da
ni

an
 M

in
is

tr
y 

of
 W

at
er

 a
nd

 I
rr

ig
at

io
n,

 A
m

m
an

, J
or

da
n 

N
A

A
EE

 (N
or

th
 A

m
er

ic
an

 A
ss

oc
ia

ti
on

 f
or

 E
nv

ir
on

m
en

ta
l E

du
ca

ti
on

) (
20

01
) U

si
ng

 e
nv

ir
on

m
en

t-
 b

as
ed

 
ed

uc
at

io
n 

to
 a

dv
an

ce
 le

ar
ni

ng
 s

ki
lls

 a
nd

 c
ha

ra
ct

er
 d

ev
el

op
m

en
t.

 A
 r

ep
or

t.
 a

nn
ot

at
ed

 
bi

bl
io

gr
ap

hy
. a

nd
 r

es
ea

rc
h 

gu
id

e.
 

ht
tp

:/
/w

ww
.n

ee
tf

.o
rg

/p
ub

s/
En

vi
ro

Ed
Re

po
rt

.p
df

#
se

ar
ch

=%
22

Th
e%

20
N

A
A

EE
%

20
St

an
da

rd
s%

20
Pr

oj
ec

t%
3A

%
20

W
or

ki
ng

%
20

Pa
pe

rs
%

20
on

%
20

th
e%

20
D

ev
el

op
m

en
t%

20
of

%
20

En
vi

ro
nm

en
ta

l
%

20
Ed

uc
at

io
n%

20
St

an
da

rd
s%

22
 

Si
m

m
on

s 
D

. (
19

94
) T

he
 N

A
A

EE
 S

ta
nd

ar
ds

 P
ro

je
ct

: W
or

ki
ng

 P
ap

er
s 

on
 t

he
 D

ev
el

op
m

en
t 

of
 

En
vi

ro
nm

en
ta

l E
du

ca
ti

on
 S

ta
nd

ar
ds

. N
or

th
 A

m
er

ic
an

 A
ss

oc
ia

ti
on

 f
or

 E
nv

ir
on

m
en

ta
l E

du
ca

ti
on

. 
Tr

oy
. O

hi
o 

Th
e 

W
at

er
co

ur
se

 a
nd

 t
he

 C
ou

nc
il 

fo
r 

En
vi

ro
nm

en
ta

l E
du

ca
ti

on
 (1

99
5)

 P
ro

je
ct

 W
ET

: C
ur

ri
cu

lu
m

 &
 

A
ct

iv
it

y 
Gu

id
e.

 M
on

ta
na

 S
ta

te
 U

ni
ve

rs
it

y.
 B

oz
em

an
 

U
SA

ID
 (U

ni
te

d 
St

at
es

 A
ge

nc
y 

fo
r 

In
te

rn
at

io
na

l D
ev

el
op

m
en

t)
 J

or
da

n 
(2

01
0)

: S
ur

ve
y 

fi
nd

in
g 

of
 

yo
un

g 
pe

op
le

's
 k

no
wl

ed
ge

 a
tt

it
ud

es
 &

 b
eh

av
io

ur
s 

on
 e

nv
ir

on
m

en
ta

l i
ss

ue
s:

 W
at

er
 &

 E
ne

rg
y 

Co
ns

er
va

ti
on

 &
 S

ol
id

 W
as

te
 M

an
ag

em
en

t.
 I

nf
or

m
al

 &
 N

on
 F

or
m

al
 S

ec
to

rs
. F

in
al

 R
ep

or
t.

 P
ub

lic
 

A
ct

io
n 

Fo
r 

W
at

er
, E

ne
rg

y 
an

d 
En

vi
ro

nm
en

t 
Pr

oj
ec

t.
 P

ro
sp

er
it

y,
 L

iv
el

ih
oo

ds
 a

nd
 C

on
se

rv
in

g 
Ec

os
ys

te
m

s 
(P

la
ce

) I
Q

C 
Ta

sk
 O

rd
er

 #
5 

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

38
 -

 

Va
n 

A
ff

er
de

n 
M

; R
ei

m
an

n 
S;

 M
ül

le
r-

Bo
go

tá
 A

; P
er

et
zk

i K
; M

ue
lle

r 
R 

(2
00

8)
 P

ri
m

ar
y 

Sc
ho

ol
 T

ea
ch

in
g 

m
an

ua
l "

Co
ns

tr
uc

te
d 

W
et

la
nd

". 
U

ni
ve

rs
it

y 
of

 W
ae

de
ns

wi
ll,

 S
wi

tz
er

la
nd

, p
p5

1,
 a

va
ila

bl
e 

at
: 

ht
tp

:/
/w

ww
.p

la
y-

wi
th

-w
at

er
.c

h 
 

Ve
st

er
 F

. (
19

96
) D

en
ke

n,
 L

er
ne

n,
 V

er
ge

ss
en

. W
as

 g
eh

t 
in

 u
ns

er
em

 K
op

f 
vo

r,
 w

ie
 le

rn
t 

da
s 

Ge
hi

rn
, u

nd
 

wa
nn

 lä
ßt

 e
s 

un
s 

im
 S

ti
ch

?,
 M

ün
ch

en
 

W
as

m
an

n-
Fr

ah
m

 A
. (

20
10

) N
A

W
I…

so
 lä

uf
t´

s:
 W

as
se

r.
 K

la
ss

e 
5-

6.
 A

O
L 

in
 d

er
 P

er
se

n 
Ve

rl
ag

 G
m

bH
, 

Bu
xt

eh
ud

e 
W

at
er

 A
id

 (d
ow

nl
oa

d 
20

06
) I

ss
ue

 s
he

et
 3

: W
at

er
 a

nd
 s

an
it

at
io

n 
re

la
te

d 
di

se
as

es
. w

ww
.w

at
er

ai
d.

or
g  



  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

39
 -

 

Te
ac

he
rs

 N
ot

es
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_  

  

 

 W
AT

ER
 F

UN
 –
 h

an
ds

, 
m
ind

s 
an

d 
he

ar
ts
 o
n 
W

at
er

 f
or
 L
ife

 ! 
- 

40
 -

 

       Co
ve

r 
wi

th
 1

0 
wa

te
r 

an
al
ys

is
 d

at
a 

sh
ee

ts
 

 



 

 

WATER FUN – hands, minds and hearts on WATER FOR LIFE!  104

 

 

 

 

 

8 ANNEX  5:  TEACHER  HANDBOOK,  PALESTINE,  ARABIC  VERSION  

 

 



�
��

�
���

�	

 

�

�
��


��



 
���

�	

 �

��
 �

� �
���

	
 
��

� 
��

��	

�

 �
��

�	

! 

 
  

 

 

    

  � � �   � �  
��

	�
"��

�	

 

 
��

#$
�	

%
��&

	
�
 '

��(
	
 

��
�)

�)
�


 

�
2�

*�
#	+

�	

 

���
��

�� 
�	


�
 �


��

��

 

�� 

��
���

� �
�

��
�


� 
�

��
. 

 
,�

��
)�

	

: ��

� 
��

�

�

. 
  

-�
.�

�	

 -

/�	

 �

	0 
-�

��
1	


-�
�


��
	
�

 
:

 
�.� .

��
��

 ��
��

� :

�

��
� �

 !
"#

$� 
�%


&

�'

($�
 )

�&"
�$�

 %*
���

.
 

+ .
,�

��-
� ,

�/
0

 :

�

��
� �

 !
"#

$� 
�%


&

�'

($�
 )

�&"
�$�

 %*
���

.
 

+ .
1

�2
 �

�� 

�

34
�

 :

�

��
� �

 !
"#

$� 
�%


&

�'

($�
 )

�&"
�$�

 %*
���

.
 

+ .
��

�5
$� 

���
 :

 67
478

$� 
�

��
�8

9;
� %

��
<

EC
O
 C

on
su

lt

�

�=
� �

 

�	�

 �
.

 
� .

 �
��

>
� 

74�
�

 :
%
�

�(
$� 

6�
�?

�
�
"

*($
�� 

 ,
A�

 +�
�

 ,
%
/


'
#"

�$�
 %


/B
�$�

 %'
"#

$�
. 

     
�	

0 �
23

: 
%
�

��
=�

 C
�$

�� 
,�


	$�
 6

��
?�

 D
� 

��
7��

 �
%
�

�	$
=�

 E
3�

$��
 �


"*
($�

 6
��

?�
 D

� 
��

	�
 F

��
G	

$� 
�H�

 %

/
'

#"
�$�

 ,
�
	

$� 
%'

"�
 �

�
8�

%I

�$�

� 
,�


	$�
 �

��>
� �

4�
'(

$ D


/


'
#"

�$�
 D



�
�$�

�7

J$

� %
��

	
 %


��
($�

 6�
�?

��
 

%
/

'

#"
�$�

 �

"*(

$��
. 

   
 �

��
	�

 F
��

G�
 K

4�
�

–

�

�=
� C

���
 �

� ,
�
	

$� 
��

�>
	$ 

%"�
�L(

	$�
 6�

��;
� 

 :
 ,�


	$
� �

��>
	$ 

%�
�7(

#	
$� 

6�
��;

�
 �6

7M�
� 

�
�
�$�

/L9
 �

�N
 D

� 6
��

�(
	$�

/
or

g
.

sm
ar

t
-

iw
rm

:/
/

ht
tp

. 
    

&/9
 �

�'
3	

$ O

P

�(
$��

 Q
4�

7($
� 5

��
�

�
�
�	$

� �
R5

�
$
 �%

45
��

��
$� 

%�
��*

$� 
,�


	$�
 %


. 
S

9��
 :

34
14

42
29

79
)0(

49
 + ,

W
���

:  
34

14
42

17
48

)0(
49+

 
 �

��
�(

L$�
� X

Y�
	$�

 :
de.

ab
wa

ss
er

-
bd

z
.

ww
w

 
    

%
I

�$

� �
�3

�Z
$ 5

($�
	"


� 
5�

��
. 

F�
�<

 :
 �


�
��

�

�

15�
04

31
8

�
�
�	$

� �
R5

�
$
 �

 ,
 �

��
�(

L$�
� X

Y�
	$�

 :
de.

uf
z

.
ww

w
. 

     

�4
56

�	
��

�7
8 

��
� 

 
20

11
 

 



�
3�

 
,�

��
1�

�	

: 

 
��

��
�� 

�	

��

��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
.

5 

�	

��

��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

..
6 


�
��

��� 
��

���
��

:
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

..
7 

���
���

�� 
���

���
��� 

��
���

��
:

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
.

8 

���
���

� 
���

���
��� 

��
��

���
 !

"
�

:
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
10 

#�
���

���
 ��

$�
���

� %
�&

���
��

'�
� 

(��
���

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
11 

���
���

���
 )


*�
�� 

��
&�

�	
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

..
12 

+�
�,

� )

*

���
 :

 -�
���

� )
.�

�
–

��
��/

�� 
01

 -�
���

� 
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
13 

1.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
13 

1.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

14 

1.
3

 
-�

9;
	
 

�
�
�	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

14 

1.
4

 
 ,


<

��

=

-�

>�
��

1	

...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

15 

%
�
�[$

� 6
72

�$�
 :

 �
� �

$5
/	$

� ,
�
	

$� 
\�

J(�
]

%
/

'

#"
�$�

 %

/B

�$�
 %'

"#
$�

 –
 ,�


	$
� 

�/9
�
2

 �
�

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
..

16 

2.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
16 

2.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

17 

2.
3

 
-�

9;
	
 

�
�
�	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

17 

2.
4

 
 ,


<

��

=

-�

>�
��

1	

...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

17 

%[$
�[$

� 6
72

�$�
 :

 )
�	$

� �
�"9

–
%
�

�/'
^

;�
 %�

��*
$� 

,�

	$�

 _

"3

9�
 `

�(�
] 

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
.

18 

3.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
18 

3.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

18 

3.
3

 
-�

9;
	
 

�
�
�	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

19 

3.
4

 
-�

��
��1

	
 
,


<

��

=

...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

..
20 

 %*
���

$� 
672

�$�
–

��
�*$

� ,
�
	

$� 
%8

$�*
� 

 %)1 (–
 )

�/�
 

O<
��

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

23 

4.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
23 

4.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

23 

4.
3

 
-�

9;
	
 

�
�
�	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

23 

4.
4

 
 ,


<

��

=

-�

>�
��

1	

...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

24 

%#
��-

$� 
672

�$�
 :

 %�
��*

$� 
,�


	$�
 %8

$�*
�

)2 (–
� )

�G
�] 

 %�
B�

 a
�

)
%-

��
(

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
.

26 

5.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
26 

5.
2

 
��

�$
��

	
 
"��

1	

 ?

@�1
A

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

..
27 

5.
3

 
-�

9;
	
 

�
�
�	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

28 

�
4�

5.
4

 
,


<

��

=

 

-�
>�

��
1	


...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
28 

%�
��#

$� 
672

�$�
 :

 %3
">

(#
	$�

 %�
��*

$� 
,�


	$�
–

��
	*

(�
;�

 6�
��

] %

��

L�
] 

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
31 

6.
1

 
��

���
��	

 -
�


��
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

.
31 

6.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

31 

6.
3

 
 ,


<

��

=

-�

>�
��

1	

...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

32 

��
��2

�� 
)
*

���
 :

 


3,

�
 ,

 )�
�5

�� 
�&

6 7
	 

-��
���

 +
�8

 9
���

���
 ;

��
���

-
(��

���
�

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

34 

 ��
��

.

�� 

;�
=

���
 >

.�
? 

(��
����

)
���

��
�� 

01
(

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
34 

B&
��

���
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
..

35 

(��
���

 %
�C

*D
	

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
...

...
...

...
...

...
...

...
...

..
...

...
...

...
...

...
...

...
...

...
..

...
37 

 �  



�
5�

 

�2
7	


�
 -�


�
�	


 

�

��
��	

$ 6
��

��
� %

��7
(�

]
�

,�

	$�

�
+�7

-(
��

� b
2�

(	$
�

�
_M

��
�

�
�
�

�$�
/L(

$�
�

 6�
L(�

	$�
(S

M
A

RT
)

F�
�G

� �
� 

�
E

3�
�

��
74

�
��

L3
$�

D

(

�
%
�

��
=�

 
�

%
/

'

#"
�$�

�
���

7&(
$� 

%
"
	�

+�
�3

�
�

%�
�	

4�
�

��
	*

(�
�

�
,�


	$�
.�

�>
/*$

�
�

�#

M�

$�
�

�HJ
$

�
cJ

/	$
�

�
%8

$�*
��

�
�

,�

�

�
d

�>
$�

�
O>

$�
���]

6��
�

�
�J�

�7-
(�

�
. 

 �
%
/


'
#"

�$�
 ,�


	$
� %

'"
� 

%
$
�e

#�
 D

	P
 X

&9 
%
/


'
#"

�$�
 %


/B
�$�

 %'
"#

$� 
��

 �
3>

$� 
d

�>
$� 

,�

� 

+�7
-(

��
 6�

��
f

 E

2

 
 g

"�
 h

"	�
 �


4�
*�

 X
P

�
6��

8$
� !

�P
6��

�;
 

 
 ,

�
�
 +

�7-
(�

�
%8

$�*
	$�

 �
3>

$� 
d

�>
$�

 .
 �

�'
3�

 )
�/�

 i�j
4� 

�k
/9 

%
/

'

#"
�$�

 ,
�
	

$� 
%'

"�
 6�

��
] X

4�
�G

� X
� !

�9�
9 �

($�
� 

%8
$�*

	$�
�

�J�
�7-

(�
 

6�

�$

� �
� 6

��
��

	$�
 l

"9 
_[

�
�

_

"-

$� 
�

 h

�"

� 
�

 W
"��

� 
�

65
0 

��
	<

 %k
��3

��
 

. 

 

%8
$�*

�
�

,�

	$�

�
%�

��*
$�

�
6��

�]
�

�
�J�

�7-
(�

�
�

Q
"'

(4
�

;�
��	

(�
�

g"
�

��
�$�

/L9
 Q


$�
�

b
��
674

7�
�

_�
�
�

�
�

%��

^

�
_	

��
�

%
�
��

.� 
6�

��
�

g"
�

�
l$

m
��f

 Q
���

8$
� 


"
%
/

&($
�

"
����

��
*�

$� 
H
�

/($
�

�
Q

"'
(4

�
��

�Y
�


�
L#

$�
��

\�
"#

$� 
�J

��
�

C�
G�

$�
���

,�
o�

�
g"

�
�

%�
�	

4�
�

6��
�]

�
+�7

-(
��

�
,�


	$�
�

%8
$�*

	$�
 %�

��*
$�

 .
�

X�
 _

��*
("$

�
,H��

%$p
#	

$�
��9�

�
	
>

9
�

�4
�'

9�
�

c�
���

�
�

%
	
/9

�
�

��
7&$

�
�

	$�
 �

	"*
	$

%
�
��

=�
 q

��
7

��
 %�

"'
$�

"
r�

�
�

�
	
$�

,-�
C7

4=
�

�
 �

�&
*$�

�
1

�"&
$��

�
g"

�
�

)�	
$�

�
D��

_�
�

�
6�


3$
�

"!
E


2
�

+�
&4

�
�H��

_L
G�

 c
���

��
$�

�
��

*�
�

g"
�

�
_


^
�9

�
d

�7�
�� 

%$�
��

�
%
8


9�
�(

��
�

,�

	$�

�
 �

�
 %'

"�
 %


/
'
#"

�$�
 ,�


	$
�

�
D��

��
N

�
`�

J/�
�

�	

"*

9
�

+�
&4

�
g"

�
�

�
�
��	

$� 
!


#�
9

�
%&"

*(	
$� 

u�
��	

$��
�

6��
�f

�
�

(�
�

+�7
-

�
,�


	$�
�

b8
$�*

	$�
�

E

3

�
�

)�
(9

+�
v�

(#
��

 
%�"

B
q

��
7	

$� 
�


�
��

=�
%

%
M
�	/

$� 
�J

>
M�>

N�
 �

.
�

 
 %


��
�7

$� 
672

�$�
 �

� q
��

7$�
 w

*� 
_4

7*
(� 

�/	
Y 7

&$�
"

�G
�]

 %�
B�

 a
��

 67
2�

 )
–

%-
��

 
 "

 �
($�

�
 q

��
7	

"$ 
_^

=�
 �

� �
J	


	>
9 �

9 
 �

��
��

=�
 �

�3
9;

� F
��

G�
 D

	P
 ��

��
�� 

��
"

,�

	$�

 X
� 

Q
*$]

"
 �

9 E

2

 �
�



x9
 

�(
4 �

	� 
l$

m�
 q

��
7$�

 w
*�

)
 �

��
�
(

2;
� X

� 
+

�
��"

'(
	$�

�
%
/


'
#"

�$�
 

 c
���

��
 D

	P
 

"
,�


	$�
 r

��
." 

 
 K

4�
� 

D�
 %

��

/$�

�
"

,�

	$�

 r
��

 "
 b

	47
&(�

 h
��Y

 C
H$�

 _
4�

	("
$ 

%
�
�	$

=�
 E

3�
$��

 �

"*

($�
 6

��
?�

 �
L<

� 

�

 �
��

)
BM

BF
�

02
W

M
10

80
 (

%
�
��

=�
 C

�$
�� 

,�

	$�

 6
��

?�
�

� 
"�$

� ,
�
	

$� 
%'

"�
%
/


'
#

%
/

'

#"
�$�

 �

"*

($�
� 

%
�
�(

$� 
6�

�?
��

 
 

��
7$

 �
 F

��
G	

$
�$�

c4
��

(
c�

���
�"$

 
 . 

 

 D

	"

*	
$� 

%�
��

G	
$ X

"'
(� 

�/�
]

%�"
'$

��
 c

���
��

 �
� 

"
,�


	$�
 r

��
 "

,�

	$�

 �
� %

*(	
$� 

��8
4] 

�J
��L

�f�
 E


2
. 

  
F�

1 �
��

G�	
- 

73
��

�16
 

 ��
H��

�� 
%

��
�.


��
 I

���
��

��J
 
�

�	
–

U
FZ

 
 (�

�� 
K


5
���

�
"


��
� I

3I
�M

%
�.

 "
 N

��
�	

 7
�O

SM
A

RT
�–

�II
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
45

6�	
  ,

 �
��

 �
��

78
20

11
 

   

�
6�

 

-�

�

�	

 

 

 _
	G

4
 


��
=�

 C
���

 %
&'

/� 
��

 ,
�
	

$� 
��

�>
	$ 

%�
�7(

#	
$� 

6�
��;

� 
F�

�G
	$ 

+�*
$� 

��
B;

�
)

SM
A

RT
,�

BM
BF

:�
FK

Z�
02

W
M

10
80

 (
� g

"�
 �

	"*
	$ 

�
��

7&$
� )

�/�
 c

���
�

B�
%�"

 q
��

7	
$� 

%
�
��

=�
 g

$] 
d

7J
9 %

&4�
'�

 ,�
4�

'9
� 

b	

	>

9 �
9 E


2
 �

 �
($�

 �4
�j

&$�
� �

��
$� 

6��
4?

 %�
��*

$� 
,�


	$�
 %8

$�*
	� 

K"
*(9

%
/

'

#"
�$�

 %

/B

�$�
 %'

"#
$� 

�
�
�

�L�
� D

	P
�J�

�7-
(�

� 6
���

]� 
.  

 

 _
�Y 

D�
 +�

�7
� 

c�
���

�$�
 �H

� 

]

� 
%
/


'
#"

�$�
 ,�


	$
� %

'"
�

/
'
#"

�$�
 D



�
�$�

�7

J$

� %
��

	8
�

D




� 
b��

7�
� D

��
 74

7�
 C

��
�] 

cJ
� H


�/
9 

)
 �

%45
��

� 
� 

%�
���

 ,�

� 

%8
$�*

� 
�

�'
3�

 �
�[	

$� 
_


��
 g

"�
�

� 6
���

] �
�
/

&9
;

+�7
-(

�
 (

 )
�/�

$ %
��

�/	
$� 

c�
��

�$�
 �

�N
 D

� 
l$

m�
 _

[� 
�

��
7&$

�
"

,�

	$�

 r
��

 ..
 ,�


�
$� 

v7
�

,�

3

 "
� 6

��4
? 

g$
] l

$m 
D�

 ,�

	$

� %
'"

��
 C

�$
�� 

,�

	$�

 6�
�?

� 
d

7J
9�

7$ 
��

�$
 D


	"
*	

$� 
v

�
%�"

'$
�

 
 %"

2�
	$�

 �
�

%
�
��

=�
 )

 q
��#

$��
 W

��-
$� 

d
��

^
��

=�
�


D
(�
 K

4�
B 

��
 l

$m�
 

��
�$�

 b�
�9

,�

	"$

 %�
�7(

#	
$� 

6�
��;

� �
3�

 
.

 
 ,�


	$
� %

'"
� 

%
/

'

#"
�$�

 %

/B

�$�
 %

'"
#$

� �
pG

��
 +

��
 h

#�
p9 

�(
$� 

 %

/


'#
"�$

�
19

96
� 

�
 %


/

'#

"�$
� ,

�
	
$� 

%'
"�

 �
7�

�
"

 %'
-$

�
,�


	"$
 %


/B
�$�

" 
  +

��
20

00
=�

 K

&3

($ 
6�7

3�
 �

�)�
��

] r
�(

&9�
 ,�

89
��

  �
73

9 �
($�

� 
 +�

� 
g(

2 
d

�7�
20

20
�

  %
'-

$� 
S

>
9 E


2
  

 %

/


'#
"�$

� ,
�
	

$� 
%'

"�
 +

�J�
� 

��
�

�47
&9 

��
 X

	�
� 

�O

">

($�
� 

%��

>

$� 
�

�
"
	*

$ %

	


"Y;
� K

���
	$�

 g
$] 

�
��

3(
$��

 �
��7

-$
�  ,�


	$
� �

���
7�

] �
k*

��
 �%

"	*
(#

	$�
 ,�


	$
� %

8$
�*�

�
��7

-(
��

 6�
��

]�
�J

*4?
�9

� 
�

�J
��

��
5$

�� 
��

�/>
$� 

+�7
-(

��
$ 

. 

 

%
8

9�

�(
��

 %
'N

 5
��

9
%'

"�
 

; 
%
/


'
#"

�$�
 ,�


	$
� 

=�
 g

"�
 %

��
�*$

� ,
�
	

$� 
6�

��
 g

"�
 Q

��
(4 

E

2

 y_
�=

� %
"4�

B 
d

�7�
75

 D
� 

z 
�

�47
"�$

� �
� 


�L#
$�

� 
�

50
 %


�4�
$� 

KB
�/	

$� 
��

 

�L#

$� 
D�

 z
 

�
�  

�3
>

$� 
d

�>
$� 

�
�L�

< 
��

 ��
">

(4 



 +�
� 


�
j

0 
�

20
20

. 

 �
 �

�
$�

 +�
*

20
02

 
$� 

,�

	$�

 %'
"�

 

��

�Y 
�7

^
 �Y

� 
 ,�


	"
$ %


/

'#

"�
)3/

20
02

(
CH

$� 
�

 6�
��]

� 
�4

�'
9 g

$] 
d

7J
4 

 �%

M�

	$�
 ��

��	
$�

d
�5

/(�
��

� 
�

�"(
$� 

D�
 �J

(4�
	2

� 
�J


"�
 %k

��3
	$�

� 
�J9

��
� 

D

#3

9�
 ��

J9�
�7

Y 6
��4

?�
.

 
   



�
7�

 

��
.�

1	

 C�

>#
�	


: 
��

�/(
4

	$�
 

��
 C

��
�(

$� 
+�

J�
��

 �
�=

� +
�&	

$� 
$� 

��
 %^

�-
$� 

�
��

�
(
2

%
/

'

#"
�$�

 %

/B

�$�
 %'

"#
�

 �	

� 

K"
*(4

 �
 %


M�	
$� 

��
�>

	$�
 �

��
8	

%�
��*

$� 
,�


	$�
 +

�7-
(�

] 6
���

] %

��

L�
]� 

%
M
�	$

� 6
��

�;
��

 .
 D

	P
 v

�N
� _

	�
 �

��
�	

8�
 D

	P
 E

3�
$� 

)��
�]

 �
9

SM
A

RT
 �

��
 

 i��
��9

� 
D


	"*
	"$

 %
2�

(�
%�"

'$
 _

2�
�	

$� 
��

 q
��

7	
$� 

��
=�

 %

�

 �
�N

 D
�

�
�
��	

$� 
!


#�
9

���
%&"

*(	
$� 

u�
��	

$�
�

6��
�f

�
�

+�7
-(

��
�

,�

	$�

�
b8

$�*
	$�

�
E


3
�

�
)�

(9
+���

v�
(#

�
�

�%
�"'

$�
 

��
�(�

;�
 D


*�
 HN

=�
�

%
/

'

#"
�$�

 ,�

	$

� %
'"

� 
�

��"
'(

� 
9��

(�
f� 

K"
*(4

 �	

� 

,�

	$�

 %

8


. 

 g
$] 

Q
4�

7($
� d

7J
4

�	�
 �%

��
�*$

� ,
�
	

$� 
�

���
L�

 

pG

� �

L�

($�
 %


"	
� 

54
5*

9
 +7

&4�
 

 !
M��

�$�
 D


	"
*	

"$
%�"

'$
��

 %8
$�*

� 
%
�

�L�
] �

J�
$ 

%45
��

��
 %

	k
�� 

%'
��

��
 �J

��7
-(

�]
 6�

��
]� 

%�
��*

$� 
,�


	$�
 .

%
�
�7

	$�
 |

>
3$

� 1
��

89
 �

�N
 D

��
 �l

$m 
g$

] %
��P

;�
�

 �
 )

��
�]

�
� 

��
/
'

#"
�$�

 `
�J/

	$�
� %

'�
9�

� 
%��

��
 %

4�
��

9�
 %


	

"*9

 �
�
$

�*�
/L	

(
�

�

��
�*$

� ,
�
	

$� 
_�

&9�
 �

J�
 D

� 
 �

7>
	�

 %
+��

 �
 67

M��
 �

m�
 

 K
B�

/� 
��

 �	

�

%
/

'

#"
�$�

 %

/B

�$�
 %'

"#
$�

 
� 

�}
�N

 _
LG

� q
��

7	
$��

 %�
��

%
M
�	$

� �
��

�	
$� 

��
 O

< 
D�

 �
��*

9 �
($�

 g
"�

 )
�7(

��
� 

�
%
M

�	$
� �

��
��>

�
.

�

 %

M�

	$�
 %


�
�(

$� 
c�

���
�$ 

��
��

=�
 d

7J
$� 

_[
	(4

 "
,�


	$�
 r

��
 ..

. 
6�


3$
� _

��
 D

� 
,�


	$�
 "

��
�	

$� 
%
	

/9 
��

7�
 �

�(*
9 �

($�
� 

%4�
G�

$� 
�

 �
^

�/*
$� 

72
�

 %

�

��
=�

 q
��

7	
$� 

X

	�

 �
� %


�
�	(

�;
�� 

%4�
�>

(Y;
� %


	/
($�

 K

&3

($
%
�

��
=�

%
/

'

#"
�$�

 �

"*(

$��
 %


��
($�

 6�
�?

� 
��

 
 

 _
��

 D
�

��
^

�$�
 X


	�
 g

$] 
 �

�I�
%�"

'$
�

%4�
�>

(Y;
�� 

%
�
�	(

�;
� �

J�
�P

�� 
D�

 �
k/

$� 
w

x� 
�

 �
/�(

$ �
��

�7*
(�

] 5
45

*9�
 

 �
�)�

��
]

$�
��3

	
k

g"
� 

%
,�


	$�
 

 .
�

�I�
$� 

�
�
�

�"�
 


�L
9 


� Q
84

 ,�

	$

� X
P

��
 %

&"*
(	$

� �
��

$� 
�

�4�
(#

��
 ,�


	$
� %

"LG
� 

��
>

9�
 %

��
/(	

$� 
%"�

�L(
� �

J3
< 

_�
�G

��
. 

 D
3�

 
"

1
H(8

�
 "

%�"
'$

�
%&�

�#
$� 

�J
9��

�"*
� D

� 
�k

/$�
 w

x� 
 E


2
 �

�4
�'

9 %

��

L�
] �

J$ 
r�

(9 

�

 Q
84

%
	
/9�

 
 

�

L�(

$� 
�

��
�J�

	(�
��

 �
��

�J	
$��

 �
�(

$� 
%
�

�"#
$��

 %

�B

�*$
�� 

%
�
�

%
�
�� 

%J
��

��
 g

$] 
`�

(3
9 

 �,
�
	

$� 
g"

� 
~�

�3
$� 

%��
&o 

�G
� �

� 
�%

��
�*$

� ,
�
	

$� 
+�7

-(
��

 6�
��

]
 W

L*
/4�

 
_�

&(#
	$�

� 
�P

�3
$� 

��
 �

�"3
$��

 �
�47

3(
$� 

D�
 �

j
� �

6�

3$

� X
Y��

 D
�

. 

 

,�

	$�

 r
��

 ..
. 

) 
 *


�D
�	


�E
��

 '
�@�

	

 �

E�
8 *


�
D�	


 �
F

�D�
� 

��
2G

 ?
��A

�6
	
 

C�
>#

�	

 ( 

 X
(	(

#4
 


� Q
84

 %
�"'

$�
 ��

G

*4 


�
 �

�J
��

7�]
 Q

"8
$ %

^
��

$� 
r�

(9 

�

� 
%
	


"*
($�

 �
�72

�$�
 �

�
 


�� 
�J

$�j
� �

�'
� `

��
N

 K

	*

$� 
�


L�
($�

 �
�
"

	�
 g

"�
 ��

��
7(4

 �C
7&/

$��
�� 

b
"
� 

�7
�4 

�� 

=

b
 �

��3

�

 |
-G

$� 
b�3

4 �
��

 b�
3


� 
|

-G
$� 


f
� X

(	�
 

b
"
�

.
 �

	
"
*($

� +
�J

�	
$� 

D�
 F

�/
$� 

�H�
 

g$
] g

*#
4

 %"
LG

� 
��

��
 6�

L�
 _


^
�9

 
%�"

'"
$

 
 q

�7
$� 

�
�4�

(3
� 

!

��

9 �
��

34
 C

H$�
�

;�
�

��
��	

"$ 
6�

�<
 

g"
� 

7
�
p($

� X
�

 %
"LG

	$�
 ,H

� 
�

�7
2 

��
 Q

�#
$� 

���
�L

4 �
$ �

J��
 

�
i �

^
 ��

 

� �

J$ 
7�

e�
 b

#�
� h

Y�
$� 

��
i�2

 \
�/�

i�2
�(�

 
 

	(4
%3

">
(#

	$�
 %

��
�*$

� ,
�
	

$� 
+�7

-(
��

 6�
��

f� 
_[

 .
 X

&4 
�

�J

"�

� 
 X

P
�$�

 Q
�#

� +
�$ 

C
)

)�	
$�

(
��

��
� �

� 
 .

 +7
� 

Q
84

�
4�

G9
 

%�"
'$

�
� �

,�

	$�

 g
"�

 %k
��3

	$�
 %


$�e
#�

 _
	3

($ 
�J

(�
�8

<�
 �J

9�
Y�

 �J

�

� 
%
	

/9 
Q

��
(4 

DL
$

. 

 1
�"&

$��
 �

�&
*$�

� 
C7

4=
�

... 

 �
"� 

_L
G�

 �
�*4

� 

?

��(
� 

)5
� 

��
 �

84
�7

($�
 �


"*
($�

 �
�$�

o c
�7

/4�
 �

��
/(4

 D
�

$� 
F�

P
��

 X
� 

%&

	*

$� 
%�

��
G	

$�
 �


"*(
,�

^
�/�

�
 .

 �7
473

($�
 b

��
 g

"�
 _

L
J
9

 6�
�(-

	$�
 Q


$�
�=

�
%�

�"*
	$�

 _

^

�9
 �

�
"
	�

_�
� D

� 
  

67�
�#

�
 

%�"
'$

�
 

��
N

 
%
"

	�
 

�"*
($�

 
)��

P
;

 
%��

*	
$�

 
_


J#
9�

 
�J

�$�
 

K

�'

($�
�

 
 %

��P
;�

�
g$

]
 

S
Y�

	$�
 �

��
� 

��
�$�

 v
�(

#�
 X

��
�	


"*
($�

 
 �



x
($ 

_�
=�

� 
\�

"#
$�

.
�

 6�

3

$� 
_�

� D
� ,

�
	
$�

... 

W
L*

4
 �H

� 
Q

��8
$�

 D
� 


�
�/

*$�
 

P&
��

��
 


�
���

 
�D

��� 
01

 
).

��Q
� �

5G
 

-��
���

 �	
�
�

2�
��

B1
�G 

�J
 ��

�1 
���

�8
 �C

1�5
���

� 
R

 . 

�
8�

 I�
�6�

	

-�

J>
D�

	
 
-�

��
��1

	
 
: 

Q
84

 g
"�

 
($�

 �

"*

 �
�

%
*

�'

$� 
+�

"*$
�

%
I

�$

�� 
d

��
*	

$��
 +�

"*$
� D

� �
��


0
� 

 
 q

��
7	

$� 
D	

P
 

 %

��

�=
�

5�
�4

 

� 

 
 %


	/9
 g

"�
�

��
�J	

$�
 v

7$ 
%
$

�($
� �

��
7&$

�� 
%�"

'$
�

 : 

o
 

%
�
�$�

/L(
$��

 %

*
�

'$
� �

��
�k

$� 
��

 �

L�

($�
. 

o
 

%"I
�=

� 6
��

o]
. 

o
 

W
�/$

�� 
%&[

$� 
�4

�'
9

.
�

o
 

)�

<=

� �
J�

� 
%��

*	
$�

.
�

o
 

 ��
7*

(�
;�

�/
�($

E
3�

$� 
g"

� 
7	

(*�
 �


L�
9 

.
�

o
  �

�

L�

($�
 �

�
"
	�

 �
�N

 �
�47

3(
$� 

m�-
9

.
�

o
 

%
"
	*

$� 
1

��
8(

$� 
�"*

9
. 

�
4�

��
j

$� 
|

M�>
-$

� �
$�(

$� 
_[

	4
�"*

($�
 �

�
"
	�

 ��
� _

��
 D

� �
��

7	
$� 

�
"
*("

$ %
: 

o
 

 6�

2

 X
Y��

 D
� �

	
"
*($

� v
�(

3	
$� 

X�
/4 


�
%�"

'$
�

.
 

05
=

�� 
S

�=
�� 

-��
	 


�
�5

M
 

��8
��=

��
 

��
���

��
 

 �
�$ 

7	
���

/�
�

 
 %

�G�
�	

 +
�8

7�
�3

 
01

 ��
��8

 .
�T

���
 

 S
�=

�� 
-��

	
05

=
��

 �
;I

���
� 0

1
 

U�V
36

.
�

� o
 

 �
�k

2�
��

 �
�L�

� �
��(

�;
� D


*�
 HN

e4
 


�
%�"

'$
�

.
�

 ��
�/

��
 �3

��
���

 9
.�

��
�� 

W
�� 

��
���

� (
�3


�
 ��

���
���

 >
��G

X 0
1 (

�2
3 F

6 7
��

3 �
	 

�J
� 

R0
5=

�� 
S

�=
�� 

-��
��

 R
05

=
�� 

S
�=

�� 
-��

	
���

��5
M�

0�
���

�� 
(��

���
�� 

R�
��=

��� 
%

���
�8

� 
R

 .
 +

�X 

�

Y3
  

��	
 (�

1.
��	

 B
��

�M
�

(��
��� 

K
�


* 
��G

��	
X

.
�

�
o

 
%"&

(#
	$�

 �
�	�

=�
� 

�

L�

($�
 X


8
G9

.
�

 _
	*

$� 
��

N
`�

(3
4 �

��
�	8

$�
 %�

"'
$� 

g$
]

%G
Y�/

	$�
��


�*
("$

 %2
�#

��
 h

Y�
 

 ,�

�

7&(
*4 

�	
 .�

 g
"�

 �
x�/

4
�"*

	$�
 ��

*(�
��

 
 D

�
,�

��
 

5�
�	

�
 %


	
"
*($

� %

"	

*$�
 �

� 
 y

��
 


�L
4  

E

3

�
 /

��
l4

�G
$� 

%/L
	�

 %"

�

� 
�"*

($�
 �H

� 
_*

84
 C

H$�
 �

.
�

 
o

 
 O

/� 
_�

� D
� W

�/$
� !

�j
$ �

"*	
$� 

%�
��

	�
%�"

'$
�

�;
� %


�

� �

"*9
 %^

��
 

r�
G$

�� 
K&

3(
$��

 d
�G

(
.

�
d

�G
(��

� �
"*(

4 Q
$�B

 7
��

4 �
 ,$�(

K

&3

�
 �


#
�($

�� 
�

��
P

�3
	$�

 �
�N

 D
�

 
�"*

	$�
 D

� 
�

��

#

�9�
 .

 �
x�/

4 �
�
"

	*
$� 

,H�
J� 

+�

&$�

�
 _

�Y 
D�

 
%�"

'$
�

 
_


��
 g

"�
 %	

�7
�

 
��

[	$
�

 �
D


	"*
	$�

 D
� %

2�
(��

 %"
I�

p
.

�
�

o
 

 g
'*

4 

�

%�"
'$

�
*� 

�
�k

2�
� %

GY
�/�

� 
F�

B�
$ %

�?
�$

� %
^

��
$� 

�J
j

.
�

 �
�'

(4 
%&4

�'
$� 

,HJ
�

%�"
'$

�
� 

��
��

G(
$� 

�
"
*($

�� 
674

78
$� 

�
�4�

(3
	$�

 �J
�$ 

%4�
��

$� 
�J

(��
*�

 v
�(

#	
$ i�

&��
 

]
_	

*$�
 �

�)�
��

.
�

�
 �

�>
(N

��
 :Y

 �

"*

($�
 �

J�
 g

"�
 �/

9�
7

)
%�

�7
	$�

(
 , 

 �
�

 D
L	

9 �
($�

%�"
'$

�
D�

 
_�

�G
	$�

 _
2 

g"
� 

�M�
&$�

 �
"*(

$� 
�

 Q
$�'

$��
 

i�&
� 6

��
-$

�� 
6)

��L
$��

 ��
��

�3
�

J$ �. 

6	

 "�

��1
	
 

K�
LD

�
 MN

O� 
C



1&
�	


 P
Q�

P�
� �

�
�R

S 
-T

(G
 

U: 

 %^
�-

$� 
�J

9��
�
(

2]
 %


�"(
$ %


"�
&(#

	$�
 �

�
�
=�

 6�
7&�

 q
�#

	$�
 


��
 �

P
�3

$� 
�

��
�
(

2]
 �

�"9
 �

($�
 %


	/(
$� 

��
 %�

�7(
#	

$� 
%
	

/($
�

)
 ��

=�
 �6

73
(	$

�
19

87
.( 



�
9�

$� 
�

��
�J	

$� 
�


��
(� 

%�
�7(

#	
$� 

%
	
/("

$ �

"*

($�
 d

�7�
� 7

2�
 _

[	(
4

%
"
�&(

#	
$� 

�J
9�


$�e
#�

� 
�J

('
G�

� _

LG

9 D
� 

�J
/L	

9 �
($�

 %
4��

�
 .

 

� 
�

� �
JL

"(	
� �

($�
 %


*

�'

$� 
��

�>
	$�

� %
&"*

(	$
� �

�&
3$

� W
�� 

%
"
�&(

#	
$� 

��

�

Z$
 


� �
��(

�;
� D


*�
 H

Np
9 


� �
/*4

 i�
�e

#�
 


�L
9

 .
 q

��
7	

$� 
��

 �
��

�J	
$� 

,H�
 �

� F
��

G$
� D

L	
4

 %

�

��
=�

� �
�G

� 



Q

$�

�=
� 7

473
9 �

(4 
%	

M�
	$�

 
. )

 �
 %

��
>

$� 
%��

*	
$� 

_&
� Q


$�
��

9
d

7J
$� 

�H�
 K

&3
( .

_*
�$�

�
�

 Q
84

 
 v

7$ 

�

L4 

�

%�"
'$

�
 

�N
 %


�
�7

	$�
 |

>
3$

� �
�'

�]
� 

��
��

L�
� �

4�
'9

 %

��

L�
]

M
 %^

��
$� 

�J
��

L�
=�

 �
���

($ 
%�

?�
$�

 
H
�

/($
� X

P
��

 �J
*P

��
 �J


"�
 �J

#L
��

.
�

 �
��

�J�
 `

�(3
9

%�"
'$

�
 D


�7
J(#

	$�
 

($�
 �

��
8�

 X

	�

 74
73

9
 %


	/
Q

$�'
$

 %
��

7	
$� 

 %

�

��
=�

 :
 �

"	*
$�

)
�"

	*
$� 

Q
4�

7($
�

(
 �

��
*	

$��
 �

)
_&

*$�
 g

"�
 ��

	(�
;�

(
 �

�B
�*$

�� 
�

)
Q

"&$
� g

"�
 ��

	(�
;�

(
Q

$�'
"$ 

�"*
($�

 %

$�	

< 

�

	j
$ 

 .  

 �
$�7

$� 
)�	

��
$ %


L4
��

=�
 %

$��
�$�

 _
�Y 

D�
 K


&3
(� 

+�

&$�

 �9
(U

SA
ID

)
 %

/�
 

20
10

 
 �

J�
 E


2
 �h

	9 
�(

$� 
�

��
�&	

$� 
��

N 
D�

 

�

D

&�

��
	$�

$� 

/


'#
"�

D
��

[	$
� _


��
 g

"�
 


�
��

(*4
 

�J
$�*

�� 
g"

� 
�


op(
$��

 �J

�

� 
�4

�'
($ 

�
���

"*	
"$ 

7
�
� �

7>
� �

[��
 �

"	*
$� 

Q
4�

7($
� 

 
 �	

�
 %


I
�
$� 

�
�B

�G
/$�

 �
� %


$�
*�

� �
��

��
< 

D4
H$�

 1
��G

$� 
v7

$ 

� D


�9
�

%4�
	3

$��
 ~

��3
$��

 %&
"*(

	$�
 %


"	*
$� 

�4�
j

&"$
 _

j
�� 

1
�*


(�
  . 

 

�	P

 _
��

 D
�

 6�
7Y

%�"
'$

�
 �9

 �+
�7(

#�
 _

LG
� d

�>
($�

� 
�


L�
($�

 g
"�

 
�

L�9
 Q


$�
��

 �
�
(

N



 �)
 %G

Y�/
	$�

� 
��

�3
$��

 %
��

�7
$��

 ��
�$

�
1

��
8(

$��
l$

m g
$] 

���
 _

	*
$� 

�4
�'

9�
 !


'
-(

$��
 X


	8
($�

� 
�"

*�
$� 

_	
*$�

� 
( .

�
"
*($

� 6
72

� 
D	

P
 O

P
�� 

��

(N

;�
 �H

�
.

�

�

�
10

�

�

 V
F

�
 -�

��
��1

	
 
�@

�)
�	



�
�

�	

�

:
 

� "
,�


	$�
 r

��
 –� 

 ,�

	$

� g
"�

 1
�"&

$��
 �

�&
*$�

� 
C7

4=
6�


3$
� _

��
 D

�
 "

 _
M��

� 
g"

� 
i�
$

�2
 C

�(
39

 %

8

J/�
 %


	

"*9

 %
�5

2 
��

%
	

"*

9
 

 ��
��

�
��

�&"
(4

 +7
-(

$ \
��

G�
 �"

*�
 _

� 
� 

%�
�7

	$�
%�"

'$
�

D

	(J

	$�
 )

��
5$

�� 
:

�

�

1.
 

 �
��B

Z$
 %

&47
^

� 
%
/

� �
���

��
 g

"�
 Q

$�'
$� 

_	
� 

�(
�� 

C�
(3

4
� _

2�
��

 �
�N

 �

"*

($�
 67

2�
 _

��L
$

_	
*$

 .
 7

&$
�

 ��
�(

N
� 

r�
G"

$ i�
&��

 _
	*

$� 
D�

 Q
$�'

$� 
DL

	4 
CH

$� 
��

=�
 _


>
�($

�� 
�JP

��
 �9

 �
($�

 �
��'

-$
� %

4�/
*�

 /
 _

&(#
	$�

 �"
*	

$� 
�


#�
9 �

�
�J

9��
�	

8�
 D

	P
. 

 }
�>

� C
� g

"�
 Q

$�'
$� 

_	
� 

�(
�� 

C�
(3

4 �
��

 D
L	

9 �
($�

� 
672

�$�
 


��/
� 

)�/
[(�

%�"
'$

�
 D

� 
��

�	8
$� 

_	
*$�

� 
�

�B
�G

/$�
 g

"�
 5


��
($�

 .
 v

7$ 

f

� �
l$

m 
g$

] %
��P

;�
�

%�"
'$

�
 O


P
�9

 �
�N

 D
� 

5


	(

$� 
g"

� 
6�

7&$
� 

�
��

�	
8	

$� 
D	

P
 �

�B
�G

/$�
� 

h

�$

�� 
%
*


�'
$� 

��
�/	

$��
 �

��B
=�

 .�
 _

� 
7*

��
 �

�N
 %

�?
�$

� �
��



x
($�

 %
GY

�/�
 �

(
�
%&2

�$
� %

-#
/"$

 ��
��	

(�
]� 

�
"
*9 

%
"
	�

 .
_	

� 
�9

���
 W

	N
 �

"*�
 _

� 
�"(

#

�

 :
� 

b#
�� 

�"*
	"$

 7
2�

�
 �

9��
� 

%*
��

�
%�"

'"
$

 
%�

�	
8	

$� 
D	

P
.

�
� �

2.
 

 D

	"

*	
$��

 }
�N

 _
	�

 _

$�

 \
��

G�
 �

"*�
 _

� 
g&

"(4
CH

$��
_


>
�($

�� 
672

� 
_�

 �
#�

4 
 :

 %"
I�

=�
� 

�"*
($�

 d
�7�

� %
0�


^
672

�"$
 %

j
4�

*$�
 �

�'
-$

�� 
%�

?�
$� 

���
	$�

 g
$] 

�

G4

� 
�%

#

M�

$�
 .

 g
"�

 %

M7

�	$
� %

-#
/$�

 C
�(

39
 �

�
 D


� 
OP

��
 �

�&(
�

��
 g

"�
 �

� �
�72

�$�
%
8

J/�
� 

%
�
�P

��
 K

2
 .

 �
�3

	(4
q

��
=�

 d
7J

$�
 _


$7
$� 

�HJ
$ 

�
 b


�
�(

$� 
74�

5(
 �

��
�7

"$ 
q

��
=�

�
�

�	


&(

$��
 �

�G
Y�/

	$�
 D

� 
i�j

� %

�4

�8
($� 

%
�
4�

7($
�

 .
 %8


(�
 �

���
��$

� �
� %


�
��

7$�
 c

��
/	$

� g
"�

 �
�4

7*
9 C

� 7
��

4 �
%
�

��
7$�

 c
��

/	$
� �

��
9 +

7*
$

%
/

'

#"
�$�

 
%
�

�7
	$�

 Q
(L$

� �
� 

/
'
#"

�$�
 

%

D�

��
$� 

h
Y�

$� 
��

 %4
5


"8
�;

� %
x"$

�� 
.

�
� �

3.
 

 %

$5

/� 
���

� 
��

� 
�%


�>
$� 

1
��

8(
"$ 

%�
?�

$� 
���

	$�
 g

"�
 %


8
J/	

$� 
%
	


"*
($�

 %
�5

3$
� _

	(G
9

%��
�*

�
 %$

�J
#�

 %
2�

(��
 

($�
��

 ��
J�

�7-
(�

] 6
���

] D
L	

4�
%�

�7
	$�

 %

��5


� 
g"

� 
�o

e9
 D

$ �
$�

.
�

� �
 �

� 
%
	


"*
($�

 %�
53

$� 
,H�

�
�JP

��
 �(


�
 �

($�
� 

�/2
��

(Y
��

�(N
;�

 %"
2�

� 
��

N 
�J(

GY
�/�

� 
 .

 �"
(#


�
 �F

��
G	

$� 
D�

 )
�J(

�;
� 7

*�
X


	�
 D


��
�G

	$�
 D


	"
*	

$� 
 i�&

2�
%
	


"*
($�

 ��
�	

"$ 
%3

&/	
$� 

%
M
�J/

$� 
%-

#/
$�

.
�

�



�
11

��  "�
��1

	

,�

��
1D1

)S

�

?@
�1D

	
�
 -�

W�
1�

	
 
 

�

$� 
�
"

*($
� %


"	
� 

7*
� X

Y�
(�

 %

�4�

8(
 6�


��
 c

M�(
�

%
�
�L�

f� 
%&"

*(�
� 

K

�'

9 %

�


��
 

 �

"*(

$� 
672

 "
,�


	$�
 r

��
 –

 C
74=

� 
,

1
�"&

$��
 �

�&
*$�

 
6�


3$
� _

��
 D

� 
,�


	$�
 g

"�
 "

 %
4�

��
j

$� 
%
�

��
=�

 �
�4

7*
($�

 g
$] 

%��
P

;�
�

 q
��

7	
$� 

X

	�

 D
	P

� 
_�

&(#
	$�

 �
�

 %

�

��
=�

�� 
D


'#
"�

) 
 q

��#
$��

 W
��-

$� 
S

>
$�

D


�

��
=�

( .
 D


	"
*	

$� 
��

L"	
G9

 

� i�

7�
 C

��
�j

$� 
D�

 b�
f� 

�l
$H$

�
D


��
7	

$��
 

 �
��

&$�
 1

�3
^

��
 �

� D

��

�G
	$�

%
	

"*

($�
 6�

�7
$�

 
%
�

4�
8(

"$
 �

��
8�

 �J
$ C

H$�
 D


	"
*	

$� 
|

-4
 �	


� 
%^

�N
� 

�


&($

� %
"2

��
 D

	P
� 

6�7
*(�

 
 �

G�
 �

�
�

	P�

�J

� 
%
"

	*
$� 

_L
� �

JM�
���

 �
 

. 

 

%
$
�($

� �


&

($�
 �

��
�	(

�]
 g

"�
 �J


$]
 �

�G
	$�

 %

M�J

/$�
 �

�
^
�(

$� 
7/(

#9
: 

 

o
 

��
 %I

�*9
 D


	"
*	

$� 
D�

 Q
"'


�
%
�

4�
7($

� �
��

�7
$� 

��
N 

%4�
��

 �


&9

 %Y
. 

 o
 

 ��
HN

� �
(
�

� 
�	�

 �
%�

�	
8	

$� 
�



&9 
g"

� 
��

>
3"

$ D


	


"*
9 D


��
4 _

� 
7*

� �
��(

-$
� F

�	(
�;

� �
� �

��
�=

� ,
H�

 `
��

�]
�

�
^
�(

$��
 �

M�J
/$�

 �
4�

&($
� �

�N
 �

��(
�;

� D

*�

. 
 o

 
 %�

�	
8	

$� 
�

�B
�G

� %
k2

�	
� D


��
7	

$� 
72

� +
�&


�
)

1
�7

	$�
�

 (
$� 

%"2
��

 �
�N

�M
�J/

$� 
F�

	(�
;�

 �
�	L

(�
; 

�
"
*(

.
�

 

_4
�'

$� 
v7

	$�
 g

"�
 ��

H
�
/9 


�
	j

$ %

$�

($�
 �



&(
$� 

X

P

���
 `

��
�] 

�(

�

: 

 

o
 

672
�$�

 D
4�

L9
� 

Q

$�

�=
�� 

�
�4�

(3
	$�

. 
 o

 
K


�'
9

 
 �

�
�
�L�

��
 :

F�
�G

	$�
 F

��
��

� 
F�

�G
	$�

 +�
4��

 F
��

G	
$� 

q
��

��
 q

��
7$�

. 
 o

 
X�

��
�

�
���

"*	
$� 

��
2�

 
���

	$�
� 

%��
"'

	$�
 

. 
 o

 
 �

4�
'(

$�
%4�

��
$� 

�
�72

�$�
 �

� �

"*

($�
 67

2�
$ K

2�
$�

. 
 

o
 

 D

	"

*	
$� 

D

� �

��
�-

$� 
��

��9
 %


��L
�]

)
�

�L�
G$

�
�

���
"*	

$� 
%�

��
G�

 �
 

� .( 
 o

 
�G

/$�
 �

�
8

9�

�(
�]

. 

  

�
12

�

-�
��

��1
	
 

�

R�

�	 
-�

�

��

 

� �

�

R�

	
 
*


�D
�

 
"��

�1	

 ,

���
1�

�
 

��
�	


 X
Y�

�A
 

 Z
W�

	
 )
-�

�W�
( 

1. 

 ,
�
	

$� 
6�

��
–

 �
� 

,�

	$�

 
%*


�'
$�

 

� 
�(


�
 6�

�
%�"

'$
�

 
F�

	(�
�$

 g
$] 

"
,�


	$�
 g

&
�
��

 "
 �"

%>
Y

 "
 6�

��
,�


	$�
"

�J
"	�

 �
9��

� �
� %

3P
�	

$� 
 .

 ��
>

-"
4 


� 1
�'

"$ 
DL

	4�
 �	

�
� �

J(�
�*

�
|

-4
 �	



%
�

��
=�

 _
	*

$� 
�

�
$
�� 

,�

	$�

 6�
��

 
. 

-
 

%�
�	

8	
$� 

_

LG

9
. 

-
 

�
�P

��
(�;

� X
P

�
. 

-
 

%��
*	

$� 
|


-
"9

. 

30 

2. 

 �
� 

�$
5/

	$�
 ,

�
	
$� 

\�
J(�

]
 


��
=�

–
	$�

 
�/9

�
2
 �

� ,
�


 

 �
"*(

4
%�"

'$
�

 +�
7-

(�
�$

 %
8


(� 
,�


	$�
 �

�"9
 %


�

��

 �
7>

� 
D�

 
�$

5/
	$�

 .
 �

��
�7

4 

�

 1
�'

"$ 
DL

	4
D4

�
 7*

� 
%o�

"	$
� 

,�

	$�

 Q
�H

9 
%I


�$�
 �

�"9
 X

/	$
 �J

�
k
/9 

Q
��

(4 
b��

� 
�J

$?
�/�

 D
� �

J�
��

N
. 

-
 

747
3(

$�
. 

-
 

D

	-

($�
. 

-
 

1
�#

3$
�

. 

30 

3. 

 ,�

	$

� �
�"9

–
 _


"3
9�

 `
�(�

] 
��*

$� 
,�


	$�
%
�

�/'
^

;�
 %�

 

 c
(/4

%�"
'$

�
 �

%'

#

��
 %

/��
 �

���
L�

 �
�N

 D
� 

%�
��*

$� 
,�


	$�
 

 �
�=

�
 �J

/L	

�

 C
H$�

�8
4�

79 
_L

G�
 ,�


	$
� �


x9
 %


�

� 

%k
2�

� 
D�

 .
 �"

*(

�

%�"
'$

�
 

 S
4�

*9
"

%�

k/

$� 
,�


	$�
 "�"

6��
8$

� �

4�

*�
 ."

 

�	

J�

�

���
�

u 

	$

� �
� %

�"(
-	

$� 
�

���
L	

$� 
q

�
Y
 %


�
�
 


�	
"*(

4�
 ,�


	$
� _


"3
9

,�. 

-
 

Q
4�

8(
$�

. 

-
 

%��
�&	

$�
. 

-
 

�


&($

�
. 

45
 +

60 

4. 

 %�
��*

$� 
,�


	$�
 %8

$�*
�

)1 (– 
�(

"� 
)�G

�]
 

/
�
�G 

%�"
'$

�
 

3<
��

� 
%
&

/($
 �

�N
 D

� 
��

�8
(��

 �
($�

 %
��

�*$
� ,

�
	
$� 

 c
M�(

� 
%��

�&�
 �

J
"
9 

�%
�"(

-�
 �

���
 D

� 
�

�&�
B 

_	
�

�
�3

<�
	$�

 �
 S

G(
L
�

 �
$�(

$��
�

%�"
'$

�
 F

���
� 


�
 

�
�3

<�
	$�

 �
'*

(�
 %

�"(
-	

$� 
�

 c
M�(

O

<�

9
%�"

(-
� 

 .
 F

���
� 

D�
 F

��
 _

� 
S

M��
� 


�
GY

�/

�

�
�3

<�
	$�

 �
�B

� 
F�

��
� _

j
�� 

747
39

 g
"�

 l
$m 

W
L*

/
$
 %

�"(
-	

$� 
O


<�
($�

%�"
(-

	$�
 %�

��*
$� 

,�

	$�

 F
���

= 
. 

-
 

%��
8(

$�
�

%
"
L$�

 %

"	*

$�
. 

-
 

 6�

3

$� 
g$

] 6
��

-$
� _

&�
%
"

	*
$�

. 

-
 

��
�3

$��
 %�

��
&	

$�
. 

90 

5. 

 %�
��*

$� 
,�


	$�
 %8

$�*
�

)2 (– 
G�

]
 %�

B�
 a

��
 6

72
� 

)�
)

%-
��

( 

 �"
*(


�
%�"

'$
�

 %�
B�

 a
��

 �
�72

� 
)�G

�] 

�

 
)

%-
��

 (
 �


��
$�/

L9 
��

 �
(4 

E

2

 �%
[47

2 
%
I


�
�

 +
�7-

(�
u�

���
%�

��*
$� 

,�

	$�

 %

&/

($ 
%*


�'
$� 

 .
 +

�&

�

%�"
'$

�
 �

�7*
	$�

 X
� 

_�
�*(

$��
 %

�B
�$

� a
�=

� 6
72

� 
)�G

�f�
 �J

#�
�p�

 %

/&

($�
 .

>
3


� 
�HL

��
"

g"
� 

%&	
*(�

 6
�k

� g
"�

 

�

 _
	*

$� 
)�	

"*$
�� 

D

�7

/J	
"$ 

�"
*�

$�
. 

-
 

 6�

3

$� 
g$

] 6
��

-$
� _

&�
%
"

	*
$�

.
�

-
 

��
�3

$��
 %�

��
&	

$�
. 

90 

6. 

 ,�

	$

� +
�7-

(�
] 6

���
] %


��
L�

]
%3

">
(#

	$�
 

 �"
*(4

%�"
'$

�
 D

� 
�


4�*
�

 _

"3

9 c
M�(

/� 
�J(

��
�&�

 �(

$ 

,�

	$�

 %

��

� �J
� %

^
�-

$� 
%�

��*
$� 

,�

	$�

 .
 �

Y�/
4

%�"
'$

�
 6�

��
] %


��
L�

] 
�

 +�
7-

(�
$�

 ,�

� 

g"
� 

~�
�3

$� 
_�

� D
� %


��

$�

 �J
9�


2 
��

 %3
">

(#
	$�

 ,�

	

1
�G

$�
 .

%�#
(L	

$� 
%��

*	
$��

 1
��

8(
$� 

K

�'

9 �
l$

m �
"4

. 

-
 

 �4
7&(

$�
�

 %�
��

&	
$� %G

Y�/
	$�

�
. 

-
 

 �

k/

($�
� 

_

8#

($�
 �



&9
� 

5

J8

($�
�

�
���

"*	
$�

. 

-
 

 a
��

� 
D4

�L
9

��
L�

=�
 K


�'
9�

. 

75  



�
13

�

 

�	
��


 �

R

�	



 :
 ��

��
	
 

�K
��

–
�6T

	
 
P\

 ��
��

	
 
-� 

1.
1

 
��

���
��	

 -�

�

�
 

�7
3�

 �

0

 ,�

	"

$ K

Y7

$� 
�	

*$�
 


� d
��

*	
$� 

D�
 .

a
�=

� +
7&�

 %	
47Y

 �J
�� 

a
�(

�	
$� 

D�
�

�
 %�

�7
	$�

 Q
$�B

 g
"�

 Q
*>

4 C
H$�

 �
�=

� 
 %


��
�=

�
,�

�>
9 

 .
�J

9��

#

�($
 �

$�(
$� 

m�-
9] 

D

	"*

	$�
� 

D

��

	$�
 g

"�
 


f� 
�$

�($
���

 :
 E


2
 _

Y=
� g

"�
 �

��
�^

�/4
7$�

 +7
&� 

%	
47Y

 ,�

	$

�
$� 


�
6�


3"
$ 1

�G
$� 

,�

� 

g$
] `

�(3
9 �

��
�^

�/4
7

 .
 �


#
�($

� �
H�

 �
'*

4
%�"

'$
�

,�

	$�

 �
	�

 D
� 

%4�
�>

9 6
�L

� 
 .�

e4
 _

^
� g

$] 
C�

,�
��

 D
	P

 ,�

	$

� %
��

2�
�

_Y
� �

� �
[��

 O
�>

9 �
� 

i�7�
� X


j
9 �

 ,�

	$

� 

� E


2
 

 .
 �

J�
 �

$�(
$��

�
"

��
�N

�
 "

� 
67


�
"

%I

� 

��
�N

�
 "

 �
�

 q
��

=�
� 

h
Y�

$� 
W

��
�J

8$
� X


	8
$ X

�(	
$�

%
	

"*

($�
 67

2�
$� 

,H�
 �

�N
 ,�


	$
� g

"�
 ~

��3
"$ 

%
�
��

$� 
�

. 

 

 ,
�
	

$� 
6�

��
 %

��
*�

 _
��

 D
� 

��
��

� 
F�

P
��

 %

*


�'
$�

 %
�?

�$
� 

�
���

"*	
$� 

�

j

39
%'

�9�
	$�

�
 �

 %

I
�

$� 
�4�

j
&$�

i�&2
�

 .
 �h

Y�
$� 

W
�� 

��
�

 l
$�/

� 

f

�
%^

��
�


�� 
 X


'
(#

4 6
�	

"*	
$�

 

�J�

�7-
(�

�
 %

��
*	

$� 
�

��o
; 

 %&
4�

'�
 1

�'
"$

"#
�

%

 .

 +7
&9 

F�
P

�	
� 

%
*

�'

$� 
,�


	$�
 6

��
� 


=
 l

$m�
cJ

/� 
%�"

(-
� _

M�7
�

. 

 

%k
2�

�
 :

 ,�

	$

� 6
��

� �
�
"

	�
 D

� 
%
	

"�
 _

� 
S

^
� 

DL
	4

%
"
	�

 D
4�

�	9
 �

�N
 D

� 
%
*


�'
$�

 .
 D

4�
�	(

$� 
,H�

 +
�(N

 �
�

 %
4��

�$�
 +

�&

�

%�"
'$

�
 b$

�N
 D

��
 �

L
(
��

� 
h


� 
)�/

�� 
 D

L	
(
�

%�"
'$

�
�L$

� 
,�


	$�
 6

��
� 

%k
2�

� 
D�

 
%"�

 .
 )

�#
$

 ��

��

 _
LG

� i�
���

��
 i�(

Y�
 Q

"'
(4 

)��
�;

� �
H�

 

f� 

��
3$

�
 %


	
"
*9 

672
� 

��
N 

D�
 b

(
'
x9 

DL
		

$� 
D�

 b
�f�

 �
$�(

$��
�

%
�
�P

]
 .

D�
 b�

� �
	�

 q
��

7$�
 D

� 
%"#

"#
$� 

,H�
 H


�/9
 D

L	
	$�

 
 S

>
$� 

��
 �

��
[	$

� 
_


��
 g

"�
 �

i�&2
� 

�L
�� 

h
Y�

 �
�

X�
��

$�
. 

  �
 O


P
�9

 �
� �

7�
 %'


#
� %

&4�
B 

���
(N

 ,�

	$

� 6
��

� g
$] 

��
^

�"$
 �

-�
($�

 %

"	�

)�
%
	


"*
($�

 �
�)�

��
;�

 g
$] 

�k
�

 .(
 g

"�
 )

�	$
� �

-�
(4

r�
$

Q
B�

 ��
��

 
 !

,�

	$�

 6�
��

 g
$] 

6�
<�

�� 
%"I

�=
� ,

H�
 C

�e
9 �

,�

	$�

 

�7&

� Q
��

 �
� 

�� 
�


��
 )

�	$
� D

4� 
��

72
 �m

��
. 

��
3$

� �
H�

 g
"�

 i�	
M��

 �
��

 ��
M�J

��
 _

LG
� v

�N
� g

$] 
%$�

2 
D�

 )
�	$

� _
&/(

4
 .

 ��
�
"

	�
 67

� 
b�

��4
 )

�	$
� 


f� 
��

�&(
�;

� %

"	

� 
��

N
 %$

�3
$� 

g$
] 


�
2
;�

 w
*� 

��
� 

�%
4?

�x$
� %

$�3
$� 

g(
2�

 %
"M�

#$
� %

$�3
$� 

D�
 )

�	"
$ �

��

x(

$� 
D�

 7
47*

$� 
�

73
9 �

�
"
	*

$� 
,H�

 �
�N

�
 %�

">
$�

)
c"

[$�
 (

v�
N�

 6�
� �

�*
4�

.
 %


"	*
$� 

,H�
 g

	#
9 

�J(
k2

��
 h

	9 
�(

$�
" 

-�
($�

�
 "�

8

(� 

�
73

9 �
($�

W
	G

$� 
%*

<=
 %

 .
 )

�	$
� w

*�
��

-�
 g

$] 
��

3(
4 �

��

3

�$�
� 

��
J�=

�� 
�

�'

3

	$�
� 

a
�=

� O
'�

 g
"�

 7�
��(

	$�
 _

M�#
$�

 /
C�

8$
� d

�x
$� 

g$
] _

&(/
4 �

$�(
$��

� 
?�

0
 .

� K
4�

B 
D�

 �
�-

� g
$] 

i�j
4� 

)�	
$� 

��
3(

4
 %


"	
*$�

 ,H
� 

g	
#9

� 
�

��/
$

"
O(

/$�
."

 �
�=

� %
j

�-
/� 

C�
8$

� d
�x

$� 
��

 6�
��

3$
� �

��
��

 
e4

 C
H$�

6�

x^

 )
�� 

�
��

'Y
 g

$] 
��

3(
4�

 )
�	$

� �
�-

� �
��

4 

� g

$] 
C�

 .
 %


"	
*$�

 ,H
� 

g	
#9

"
S


[L
($�

 "
 g

$] 
)�	

$� 
��

-�
 �

�3
(4 

E

2

v�
N�

 6�
� %

"M�
� 

%$�
2

 .
+�


x$
� �

J/�
 c

(/4
� 

6�

��

 �
��

'Y
 _

LG
($ 

X	
8(

9 �
($�

 6�

x>

$� 
�

��
'&

$� 
D�

 �

[L

$� 
l$

�/�
 .

 ,H
� 

O�
>

9 �
�7

/�
 %

"
&
o O

�>
9 �

���
 _

LG
� 6

�

�� 

+�

x$

�
 r

�4�
$� 

��
��

 X
��


f
�

��
'�

=�
 

v�
N�

 6�
� 

a
��

� O
'�

 g
"�

 !
&#

9 
 .

 %

"	*

$� 
,H�

 g
	#

9
"

��
'J

$�
 ."

 �
� c

"o 
_L

< 
g"

� 
!&

#4
 �

�'
J$�

 

f� 

i�7�
 %

j
�-

/� 
6�

��
3$

� �
��

��
 


�L
9 �

�7
/�

� 
��

'�
=�

 D
� 

�7�
 b

�� 
d

�*
� D

3�
��

�
.

�
��


3
�$�

 �
� �

�J�
=�

 g
"�

 �
N�

� �
Jj

*��
 �

�'

3

	$�
 g

"�
 !

&#
9 �

�'
�=

� �
k*

� 
 .�

 a
�=

� O
'�

 g
"�

 �
'	

$� 
!&

#4
 ��

7/

�
14

�

 
�

 %

"	*

$� 
,H�

 g
	#

9 �
%��

($�
 _

"-
(4 

�� 
a

�=
� g

"�
 K

�7(
4 b

�f�
 %


P
�=

� %

�m

�8
"$ 

%8

(�

"
_"

-9
"

 �
���

 �
�	�

� g
$] 

�'
	$�

 _
"-

9 %

"	

� 
�

 g
	#

9 %
��

($�
 D

�
"

O<
�(

$�
." 

 

 �
�N

"
)�	

$� 
��

&(�
]

 "
=�

 g
$]�

 g
"�

=�
 g

$] 
%"4

�B
 �

���
#�

 b
$�&

(�;
 %

8

(� 

i�o�
"� 

O�
>

4 7
Y

 D
� 

i�j
4� 

i��

k�

 O
�>

4 b
/L$

� 
�_

��
 �

�N
�-

�($
� �

�
"
	�

/
_"

-(
$� 

� 
O(

/$�
/

O<
�(

$�
 .

 _
>

� g
"�

 _
	*

4 �
-�

($�
 


f� 
�%

�M�
H$�

 �
��	

$��
 �

�I4
58

"$ 
%8


(�
 i�o

�"�
 )

�	$
� O

�>
4 �

�7
/�

)�	
$� 

D�
 %

�M�
H$�

 �
��	

$��
 �

�I4
58

$�
. 

)�	
$� 

%
&
/9 

g"
� 

_	
*9 

�(
$��

 %
	
"

#$
� %

��
($� 

g"
� 

%
"
	*

$� 
W

�� 
K�

'/
9

 .(9
 67

� 
D�

 %
��

($� 

�

L
g>

3$
�� 

_�
�$

� _
[� 

�
�&�

B
D


'$
�� 

 .
 �

� %
&$�

� 
�

�I4
58

$� 
,H�

 �k
*�

 g
&�(

� �
�&�

'$
� ,

H�
 _

L� 
)�	

$� 
�	

4 �
a

�=
� g

$] 
b&4

�B
 �

�
%��

($�
 .

 )
�	$

� 6
�(

"� 
g"

� 
%��

($�
 _

	*
9

)
 67

2�
$� 


�
�Y

4
 �

 
5

 .(
 _


"3
9 g

"�
 _

	*
9 %

��
($�

 �
� 6

7�
��(

	$�
 �4

�

(L�

$� 

f

� �
l$

m g
$] 

%��
P

;�
�

58
$�

v�
N=

� �
�I4

. 

%k
2�

�
 :

 %

��

� 
,�


� 
O�

>
9 a

�=
� g

$] 
_"

-(
9 �

($�
 ,

�
	
$�

�
 a

�=
� h

39
 i�7

� 
)�

'�
 _

LG
� K

�7(
9

$
 O

'�
 g

"�
 i�&

2�
 �

Jk
(

��
��

� _
L<

 g
"�

 a
�=

�
 .

 �
�

 %

/


'#
"�$

� %

/B

�$�
 %

'"
#$

�
� 

�7
*�

 �
�'

� 
��

'�
=�

 
45

0
� "

 �
��*

4 �
-�

($�
 �

7*
� 

�	/

� 

�
 D

� 
�[

��
20

00
� "

	G
$� 

F�
*<

�$
 %

8

(� 

�
�$

�*$
� �

#
 .

 D
� 

6�

��

 �
�
	

� 
1

�*

(�

] g
"�

 6�
7&	

$� 
�J4

7$ 
W


$�
 i�7

� 
%��

� 
a

�=
� �

l$
m D

� 
�7�

)�	
$�

 .
 g

�7
4�

 a
�=

� D
B�

� g
$] 

)�	
$� 

_"
-(

4 �
"

7Y�
�

 "
O$

�	$
� h


	$
� �

3�
$� 

g$
] K

�7(
4�

 %
4�

G�
$� 

�
��

	*
(�

;�
 �

� _
x(#

4 �
 b

�=
 .

��
 �

M�	
$� 

XP
�$�

 �
�2

 K
M�&

3$
� D

� 
��

�

0�

 %
&
&

3$
� ,

H�
 

#"
�

 D

'

 %
��

3$
� �

�7
9

 ,�

	$

� %
8$

�*	
� K

"*(
4 �

	
�
 6)

�/�
 %

&4�
'�

 �

L�

("$
�J�

�7-
(�

] 6
���

] %

��

L�
]� 

%�
��*

$�
 

1
�G

$� 
,�


��
 %


��
8$

� ,
�
	

$� 
D�

 _
� g

"�
 ~

��3
$� 

_�
� D

�
 ) 

 %�
��#

$� 
672

�$�
 


��
Y

(. 

 

1.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
 

-
 

 d
�*

9
%�"

'$
�

^
 ?

�x$
� g

$] 
��"

^
�(


$ 
F�

P
�	

$��
 _

	*
$� 

�
��

�	
8�

 g
"�

 
6�


x
. 

-
 

,�

	$�

 �
�&(

�] 
\�

"�
� 

,�

	$�

 _
^

�� 
�	

*$�
 D

� 
�

�P
��

(�;
� X

P
� 

��
N 

D�
 �

��G
L(�

;�
 �J

��
"�

� 
�J

$�j
� �

��
 �(

4
.

�

-
 

 D
L	

(
�
%�"

'$
�

 6�
��

 X
���

� 

�

	"*
(
�

 ��
#


M�
 �

��
$�L

4] 
+�

J�
	�

 ,�

	$

� 6
��

7� 
%&"

*(	
$� 

%��
*	

$� 
K


	*
9�

 %
*�

��
� 

D�
 

	$�
 %


��
� g

"�
 ��

�

op9

� 
%
#


M�
$� 

�
�
$

��
� 

,�

	$�

,�
 :
�-

�($
�

 /
_"

-(
$��

 �!
Y�#

($�
� 

�S
[L(

$��
 �O

(/$
�

/
O<

�(
$�

. 

  

1.
3

 
-�

9;
	
 

�
�
�	


 
X�

�=
 %�

?�
$� 

���
	$�

�
��

�	
8�

 
: 

o
 

 �7
� 

Q
$�B

 _
	�

 �
(��

)4(. 

o
 

 �7
� 

)��
 �

��
�

)4 (
1

�<
 )

���
. 

o
 

 �7
� 

5x
$

)4 ()
%
�

��
� 

%4�
'Y

� 
%
P

��
� 

%
$
�B

 X
B�

&�
 �

�N
 D

� 
��

5


	9

 �(
4�

 ,�

	$

� 6
��

� �
���

��
 D

� 
%�

�/
>

�
( �

�m]
 %

��P
] D

L	
	$�

 D
� 

b�f
� �

1
�B

 %
*��

� D
� 

�[
�� 

g"
� 

C�
(3

9 %
��

	8
	$�

 h
���

 
"

��
��

 "
 _

L<
 g

"�
 �

�[	
$� 

_

��

 g
"�

 )
�� 

6�
'Y

)
%*

��
� g

>
Y� 

73
�

.( 

o
 

 �

x^

 W

$ 

d
��<

 �
�	Y

 W

�

)
15x

20
��

 
.( 

o
 

6�
��

� 
%2

�#
�

. 

o
 

%�

k�

 6�
��

�
. 

o
 

)�	
$� 

g&

�

��
. 

� �



�
15

�

�

1.
4

 
 ,


<

��

=

-�

>�
��

1	

 

F�
P

�	
"$ 

%�
7&	

$� 
��

 67
2�

$� 
,H�

 .
 %�

�P
;�

��
g$

]
b
"

� 
5


��
($�

 Q
��

(4 
�J

� 
�N

� Q
���

 l
$�/

� 
�67

2�
$� 

,HJ
$ �

��
P

�	
$� 

b�
�(

$� 
 :

 �J
(�

�	
8�

 g
"�

 D

��

$p�
 ��

3�
>


$ 
%�

?�
$� 

%2
�#

	$�
� 

h
Y�

$� 
Q

$�'
$� 

)�'
�]

��
 g

"
� 

F�
P

�	
$�

 g
"�

)�/
��

 �7
478

$� 
_	

*$�
 �

(��
 

 g
"�

_	
*$�

 D
� 7

45
	$ 

+?
�$

� X
��7

$� 
�J

47$
 O

�>
4 l

$m
. 

%�
�	

8	
$� 

_

LG

9
 :]

h
Y�

$� 
%�

�P
] C

���
9�

 +
?�

$� 
b
�

�(
$� 

)�'
�]

 _
��

 D
� 

�%
&2

�$
� �

��'
-$

� D
� 

%'

#

� %
3	

$ )
�'

�
 .

HN
p4

 
_� 

 �
<�

	&
$� 

W

L$

� D
� 

5x
$ %

*'
Y Q

$�B
 d

��<
 �


0
4�

��
	8

	$�
 )

�j
��

 |
-9

 �
($�

� 
%
&

�(	
$� 

X'
Y �

�[
$� 

D�
 E

3�
%

%
&
�(	

$� 
%o�

[$�
 

� 
 D

� 
d

7J
$� 

r�
<]

"
��

�8
$�

 "
8�

 C
� �

� �
�&

4 

� X


'
(#

4 C
H$�

�
 %#

	N
 g

"�
 C

�(
39

 �
($�

 %�
�	

8	
$� 

)�/
[(�

f� 
��

	L
(�

;�
 74

�4
 %�

�	
)�j

��
 .]

 %�
"(-

	$�
 X

B�
&	

$� 
F�

��
� 6

��
�#

$� 
g"

� 
%�

�#
� r

�<
)

 %

P

�*
$� 

�%

$�

'$
�

 (.
...

�J/
� 

��[
3�

4 

� Q

84
 �

($�
�

 .
 g

&
�
��

 _
x<

 ,�

	$

�
 %


�"-
�

�7
(*�

 _
LG

�
. 

6�

��

 65

� 

_	
*$�

 �
��

�	
8�

 _

LG

9 %

"	

� 
K�

��
9

 :
 _


	4
%�"

'$
�

��
 

%�
�	

8	
$� 

W
�� 

D	
P

 _
	*

$� 
g$

] 

�
2

=�
 Q

"0
� 

 .
 _


LG
9 %


"	
�

 %

M�

�G
*$�

 �
��

�	
8	

$�
%�7

>
$� 

g"
� 

7	
(*9

 �	
� 

�
�'

*9�
 1

�'
"$ 

%^
��

$� 
%��

8(
$

 
_	

*$�
 �

($��
 67

47�
 _

	�
 �

��
�	

8�
 D

	P
 

 D
�

 

� �

J�p
<

67

��

� 
%*

(	�
 


�L
9

 .
 �

�8
	$�

 O

(4

 l
$m 


f
� �

$�(
$��

�
��

 O
��#

(� 
_L

G�
� 

��
��

*($
� \

�"#
$� 

%�
��

		
$


�
�*(

. 

 d
�*

(4 
��7

/�
%�"

'$
�

 )
�	$

� �
��

� g
$] 

%��
P

;�
� 5

x"$
� )

5�
 �J

/� 
_�

 X
j


�
 �b

($�
�B

 Q
$�B

 _
� 7

84
� 

�J
"	�

 �
��

�	
8�

 g
"�

 
%$�

�'
$� 

S
>

(/�
 �

� _
	*

$� 
�(

���
 )

�	$
��

 .
 X

8<
%�"

'$
�

)�	
$� 

��
��

 g
$] 

�J
��

�(�
] b

��
� 

��
5x

$ �
� b

��
�4

 ��
 %


	#
9 g

"�
 

. 

 X
8<

%�"
'$

�
$� 

_	
��

 )
�	$

� �
	�

 D

	-

9 g
"�

 
%"�

�L$
� %

#"
8$

� D
	P

 �J
9�/


	-
($ 

_^
��(

. 

)�	
$� 

�7
>

� �
� 

�� 
�p

�]
 .

��
��

L�
� D

� 
�

73
($�

� 
�


�*(
"$ 

1
�'

"$ 
��

8	
$� 

�'
��

 .
 ��

 %�
�*

� D
� D

L	
((�

 %&
4�

'$
� ,

HJ
�

b��
*4

 Q
$�'

$� 
,�


	$�
 6�

��
 D

� 
_*

�$�
�

 �
�N

 �J
� K

	*
($�

 l

"�

 Q
��

(4 
�(

$� 
)�5

�=
� �

� 
���

 
"

,�

	$�

 6�
��

 %>
Y

 "
� �

J�
 


�	P
 _

��
 D

�
 �7

�	$
b"	

�p�
. 

P#
1(

� <
��	


 b
�

 :
6�

��
#$

� O
#�

]� 
6�

��
#$

� 6
�3

	�
 g

"�
 �

��
7$�

 D
� )

�	$
� w

*� 
Q

L�
�

 .
 D

$ �
$�(

$��
� 

)�	
$� 

D�
 �


[L
$� 

+7
-(

#9
 �

 �
k(

/4
%�"

'$
�

 �%
8


(/$
� g

$] 
_^

�(
"$ 

_4
�B

 h
Y�

$ 
��

(-
4�

 �
-�

(
�
 )

�	$
� X

�'
$��

. 

�)
�	$

� )
��(

N]
 )

��
� 

Q
�#

$� 
��

 ��
 �


��
 )

�	$
� �

� 
D4

� �
�

72
 �m

��
,�


	$�
 6�

��
 g

$] 
6�

<�
�� 

%"I
�=

� ,
H�

 C
�e

9 
. 

!�
�� 

X	
�]

 a
�*

� �
7�]

 ��
7*

��
 ��

���
�;

� g
"�

 %4
�J/

$� 
��

 �
�k

2�
	$�

 
"

 6�
��

 %>
Y

,�

	$�

 ."
!�

�
 g

$] 
�k

/"$
 1

�'
"$ 

��
8	

$� 
_	

*$�
 �

(��
 D

	P
 %"

o�	
	$�

 �
���

��
$�

. 

 6�
��

; 
1

�'
"$ 

%^
��

$� 
�'

��
 �%

4�J
/$�

 �
�

 �
�m

 �%

#


M�
$� 

�
�
"

	*
$�

�
	$�

 �
��

2
�

�[
$� 

)�
 

 D
� 

i�j
�

 �7
��

"
 �

�N
 D

� %

&/

($�
%��

($�
 �

��
 �

�&(
�;

�
 ."

672
�$�

 ,H
� 

�
���

"*�
 _


8
#9

 �
� �

J��
"j

�4 
�(

$� 
%&4

�'
$� 

���
�&

4 

� �

J$ 
O	

�]
! 

_	
*$�

 �
9��

� g
"�

 ��
)�	

��
 _


8
#(

$ h
Y�

$� 
�J

'�
�

. 

�
16

�

 

-�
A�E

	
 
�


R�
	


 :
 P

\ P
	5

D�
	
 

���
�	


 c
;>

1)
0

-�
D�T

&�
#	


 -�
Dd

�	

 -

T�
&	



 – 

 ��
��

	

�D8

��R
 P

\
 

2.
1

 
��

���
��	

 -�

�

�
 

 

6�

3"

$ C
��

�P
 )

�	$
�

 .
 1

��
&4 

�� 
)�	

$� 

5

4
75

 %
 �#

� 

?

� 
D�


�
#�

;�
 .

 

�7

� 
D


��
��

� g
$] 

_>
9 

67	
$ 

�

*$

� 

�#

�;
� X


'
(#

4
+�4

� %
o�

o g
$] 

_>
9 6

7	
$ 1

�<
 )

�� 

�

7� 
�&

� �
m] 

�
�	

4 b
/L$

 +�
*B

 .
6�


3$
� 

Q
���

� 
X


	8
$ 

�J
� 

)�	
$�

 .
4 

�� 
+7

-(
#4

 �
i�
	

$��
��

&
 D

� 
1

70
 %

%
�
��

? 
a

��
0=

 )
�	$

� 
D�

 ,
 %


$5
/	$

� 
�

��
�'

&$�
 \

�9

�


2
=�

 w
*� 

��
 67

47G
$� 

,�

	$�

 5
8�

 D
� �

��*
9 �

($�
 %


��
/>

$��
 . 

J(�
f� 

%&"
*(	

$� 
�

��
��

7"$
 %

8

(�

 %�
j

$� 
��

 �
��

$� 

�

 D

�9

 �)
�	$

� \
�

 %

��

x$�
 r

���
(9 

%
	
� 

l"
J(#

4
 �

7*
	�

75 
�(

$
/

+�

$�

 .
 D

L	
	$�

 D
�

 X
4?

�9
�$� 

%
	
�

 
75 

�
��

	*
(�

;�
 g

"�
 )

�	$
� D

� �
($

%
�
�


$� 
%
$

�($
� 

: 

  

    


R

�

	
 
e

(7
�	 

P�
��

	
 
c;

>1
)=


 
P	

5D
�	


 �
���

1)
=


 

5
�(

$ 
 

1
��

G$
�� 

+�*
'$

� 

18
�(

$ 
 

+�	
3$

� 

��


�
 

9
��

� 
 

W
��

	$�
 _


#
0 

18
��

� 
 

+�	
3$

� 

25
��

� 
 

%"#
x	

$�
 

��
[	$

� _

��

 g
"�

 .
 �

*G
$� 

_

#0

� 
)�

P
�$�

� 
D4

7
$
� _

#0
� 


�
/�

=�
 _

#0
�J

'$
�� 

h

�$

� S

k

/9�
 %J

���
$� 

S

k

/9�
�

75
��

� 
 

�"
L$�

 \
�J

(�
;�

 



�
17

�

 

�

  

2.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
 

-
 

 D
L	

(
�
%�"

'$
�

 �
5/

	$�
 �

� �
J9�

M�*
$� 

�J
$ %


��

$�

 ,�

	$

� �
���

7-
(�

] �
�B

� 
D�

���
 74

73
9 D

� 
.

 
�

-
 �


 �"
*(

%�"
'$

�
 �J

47$
 


�L

�

� 
%
�

�

$� 

,�

	$�

 \
�J

(�
] �

�
	
� 1

�#
(2

] %

�


� 
"

��
*<

 "

	$

� �
�
	

� �
�2

%�"
(-

	$�
 ,�

.
�

-
 

 D
L	

(
�
%�"

'$
�

%�
���

 ,�

� 

b/�
 c

(/4
 �

	(#
	$�

 ,�

	$

� \
�J

(�
] 


� \
��

�] 
D�

 
.

�
  

2.
3

 
-�

9;
	
 

�
�
�	


 

 
 

2.
4

 
 ,


<

��

=

-�

>�
��

1	

 

 D
� 

Q
"B

�
%�"

'$
�

� �
� 6

��
��

	$�
 6�

�>
$� 

g$
] �

k/
$� 

_	
*"$

 ��
J"	

� 
�9

��
�J

9��
�	

8�
 D

	P
 

 S
^

��
 X

	�
 g

"�
 

 +7
-(

#4
 S


��
 D

4�
�J

$?
�/�

 �
� )

�	$
�

 .
6�

��
#$

� g
"�

 c
M�(

/$�
 X

	�
]

 .
 7�

��
%�"

'$
�

%�"
(-

	$�
 %"

[�Z
$ �

��

/>

9 _
	�

 �
� 

.
�

 D
� 

Q
"B

�
%�"

'$
�

��
�4

 _
LG

� �
J��

�7
-(

#4
 �

($�
 ,�


	$
� %


	�
 �

47&
9 

 .$
 67

��
#	

%�"
'$

�
 �

'�
� �

�
�
	

L$�
 �

47&
9 �

� 
%�"

'$
�

  
�$�

72
�� 

  
 �8

3�
5

 ��
	J

/� 
_L

$ �
($ 

�
 �8

3�
 q

�
Y
 )

��
�

1
 �8

3�
 �

L
(
��

� �
��

��
 �

($ 
20

0
 

_� .
 �

���
7-

(�
;�

 g
"�

 %"
[��

)
 _

LG
� |

-<
 _

L$
��

�4
 :(

 

�/�

=�
 _

#0
)1

�(
$ 

( �
_#

0
 D

47

$� 

)1
�(

$ 
(

 )
�P

�$�
 �

)6
�(

$ 
(

 �
*G

$� 
_#

0 
�

)3
�(

$ 
.( 

 �
7*

� 
r�

<]
|

-<
 _

L$ 
,�


	$�
 D

� 
��

�

$� 

\�
J(�

;�
 %


	�
 .]

 �
p�

%�"
'$

�
 )

�7
$� 

�7
� 

D�
 

)5
�$�

 _
L$ 

�(
$ 

 (
 �J

9�
M��

 �J
�7

-(
#9

 �
($�

��
�4

 _
LG

�
. 

 �
p�

] �
672

�"$
 %

&2
�$

� 6
�'

-$
� �

�
%�"

'$
�

b�
�7-

(�
] 7

*� 
)�	

$� 
Q

�H
4 D

4� 
�.

 X
8<

 
%�"

'$
�

 
�


#�
9 g

"�
 D

	P
 6�

��
�	

$� 
�

���
��

$� 
_	

*$�
 �

9��
�

. 
 �

p�
]

%�"
'$

�
7*

� )
�	$

� %

�

��
 �


x9
 )

��
� 

Q
�#

$� 
D�

 
 7

*� 
)�	

$� 
g	

#4
 �m

�	$
� 

b�
�7-

(�
] 

b�
�7-

(�
�

%�
��*

$� 
,�


	$�
� 

 � 
 �

L�
4 S


� 
%��

*�
 �

��
2

%�"
'$

�
�J*

� _
��*

($�
 g

"�
 ��


&$
�� 

%�
��*

$� 
,�


	$�
 D

� 
.

�

� �

o
 

6�
��

#$
�

.�

   
   

   
   

 %�
�	

8�
 _

L$�
: 

o
 

_	
*$�

 �
9��

�
.�

o
 

 �7
� 

�$�
)1 (

 b(
*�

5
�(

$ 
.�

o
 

 q
�
Y

 )
��

�
)1

�(
$ 

.(�

o
 

 �7
� 

�L

(�

��
 �

��
�

)1 (
 �8

3�
)

20
0

_�
 

.(�

�
18

�

 

�

�

-E
	�E

	
 
�


R�
	


 :
 <

��	

 f

��
8

–
-�

��
DT

F
=


 -�
���

	
 
���

�	

 �

���
8�

 X
�1A

0 
 

3.
1

 
��

���
��	

 -�

�

�
 

 �
"*9

$�
%�"

'
 


��
7-

(#
4 �

J��
 %

&��
#$

� 6
72

�$�
 �

�N
 

,�

	$�

 

�� 

�6�
7*

(� 
a

��
0=

� 
�

��
� 

67�
 �

��
4 _

LG
� 

,�

	$�

 ,H
�

�
�7

-(
#	

$�
% 

%o�
"� 

O�
>

9
 �

$�(
$��

� 
J
"

� 
K"

'4
� �

 ��"
%�

��*
$� 

,�

	$�

 ."
 O

�^
�

%�"
'$

�
 


� �
"�

 g
"�

 
�

%�
���

 ,�

� 

�J/
� 

c(
/4 

,�

	$�

 +�
7-

(�
. 

!

"N

 D
� 

%
$
5/

	$�
 %�

��*
$� 

,�

	$�

 

�L

(9
 D

� 
� 

%4�
j

� 
���

��
 �%


�/
3$

� )
��

1
�H�

� 
Q

"^
 _

LG
� %

4�
j

� 
�


0
 .

 %�
��*

$� 
,�


	$�
 _

	(G
9

_"
3(

$� 
%*

4�
� 

%4�
j

� 
�

���
��

 g
"�

 +�
� 

_L
G�

 %

$5

/	$
�

 .
 �

� _
"3

($�
 %

I
'
� %

4�
j

*$�
 �

���
�	

$� 
%�#

�
�


0
%"


"Y 
_"

3(
"$ 

%"�
�Y 

 .
 g

"�
 �

���
��

 g
"�

 C
�(

39
 7Y

 %

$5

/	$
� �

��k
/	$

� �
��

[	$
� _


��
� %

I
'
� %

4�
j

�
%"�

�Y 
�


0 
�� 

_"
3(

$
 !

�9�
	$�

 �
o=

� 

f� 

��
$�(

$��
� 

�_
"3

("$
 

�J�
7-

(#
� g

"�
 7	

(*4
 �J

�
 .

�

 ��
�9�

�/$
� �

��"
-�

� 
�+

�*'
$� 

�4�
&��

 ��
*G

$��
 �C

�G
�$�

 ?
��

�$�
 D

� 
��

��
� _

LG
� 


�L
(9 

%
$
5/

	$�
 %

��
�*$

� ,
�
	

$� 

�

 �
�3

�$�
 �

�J
��

 �%
�"(

-	
$� 

%
M
�
	


L$
� �

��	
$��

 ��
���

G$
�� 

�

��

�>
$��

 ��
��k

/	$
��

��
�


0�
 _

��
$��

 ��
�	&

$��
 ��

��
$��

. 

 

 �
'*

9�
 %

��
�*$

� ,
�
	

$� 
F�

P
��

 67
2�

$� 
,H�

 �
'x

9
%�"

'$
�

 ��
 


�	
G9

 D

(


��
��

 D

9�

'N
 D

	P
 E

3�
$��

 �J
(��

*�
 K


	*
($ 

%^
��

$� 
�"

4
: o

 
���

	$�
 %�

�P
]

 /
4�

79 
_L

G�
 ,�


	$
� �


x9
 %


�
�
 %k

2�
� �

o D
��

 %�
��*

$� 
,�


	$�
 `

�(�
] %


"	
� 

6��
�3

	$ 
)�	

$� 
g$

] �
�o�

"	$
�

�8. 
o

 
_


"3
($�

 �
�N

 D
� q

�
&
$��

 S
GL

"$ 
%"�

�Y 
%��

j
	$�

 ��
�	

$�
. 

 

 67
2�

$� 
,H�

 D
� 

��
��

=�
 d

7J
$� 

_[
	(4

 %
$��

� 
%0

�
>
�

"
%'


#
�

"
#�

 i�*

	�

 �/
�� 

��
� 

�
 �

%�
��*

$� 
,�


	$�
 c

(/�
� 

)�	
$� 

+7
-(

 6�
'-

��
%
M

7��
 %


��
��

 %

	
"

*9 
Q


$�
�p

� �
7�/

� 
�

 �
�

 %�
"'

$� 
7/�

 %k
2�

	$�
 %


	/9
$� 

��
 F

��
G$

� _
��

 D
�

 �
�*�

�� 
+�7

(#
	$�

 �

L�

($�
� 

%
I

�$

� %

�

�(
%�"

'$
�

. 

 

3.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
 

-
 

 �"
*(


�
%�"

'$
�

%Y7
� �

�	

"*(

$� 
,H�

 %*
��(

��
 �"

*	
$� 

�
�	


"*(
$ %

4�/
*� 

F�
	(�

;�
 �

��
�J�

 
. 

-
 

 q
��

	
�
%�"

'$
�

 �
��

	8
$� 

��
�9;

�� 
%�

�	
8	

$� 
D	

P
 D

4�
�	(

$� 
w

4�
�9 

Q
"'

(9 
�(

$��
 �

��
	8

$� 
_	

*$�
 �

�B
�G

� %
��

89
 

� g
"�

D4
��

	($
. 

-
 

 c
(/


�
%�"

'$
�

 %

�
�

 %
k2

��
 g

"�
 6�

7&	
$� 

�J
$ 


�L
(�

 �	
� 

�%
/��

� 
%'


#
� �

���
L�

 �
�N

 D
� 

�J
� %

^
�-

$� 
%�

��*
$� 

,�

	$�

 
�8

4�
79 

_L
G�

 ,�

	$

� �

x9

. 
-

 �

 v

7$ 

�

L(
%�"

'$
�

 D
	P

 �
J9�

��
�'

�] 
D�

 �

�*

($�
� 

�,�

	$

� 
%
�

��
 g

"�
 _

^
�3

$� 
�


x($
� 

%k
2�

	$ 
��

�L$
� 

��
�$�

 �p�
 S

>
$��

 %�
�	

8	
$�

b"	. 
-

 
 v

7$ 
O�

>

�

%�"
'$

�
 S

4�
*9 

g"
� 

6�
7&	

$� 
"

%�

k/

$� 
,�


	$�
 "�"

6��
8$

� �

4�

*�
." 

-
 

 �"
*(


�
%�"

'$
�

_&
(#

� _
LG

� �
��

�
Y
 )

���
 %


�
�
 

. 
-

 
 �J

�
�
%�"

'$
�

)�	
$� 

��
 %�

"(-
	$�

 �
���

L	
$� 

q
�
Y

 %

�
�

� 
,�


	$�
 _


"3
9 )

C�
���

 
. 

 �



�
19

�

3.
3

 
-�

9;
	
 

�
�
�	


 
�$

� %
��

*$�
 X

P
�$ 

X

��

 74
73

9 �
"Y 

g"
� 

�"*
� 

_�
 _

>
3


�
 )

�� 
K4

��
]� 

)�	
$� 

D�
 D


*�
 �8

2�
 �S


"x
($�

 �
��

� 
��

��
�7

$� 
g"

� 
%�

?
6�

��
j

$� 
7/�

 .
 %�

?�
$� 

S

k

/($
� �

�7*
� 7

4�
59

 D

	"

*	
$� 

�� 
q

��
7	

$� 
g"

� 
Q

84
)

��
��

 %�
G/

��
 %8

/��
]

.( 

��
�J

� �
2	 

-�
��

DT
F

=

 -�

���
	
 

���
�	


 X
�1A

= 
-�

9;
	
 

�
�
�	


-: 
o

 
�L


(�
��

 %$
��

B 
)�'

0
 

 
o

 
 d

��<
 )

�� 
K4

��
]

 ��
5�

�
 %


�/3
)

1.5 – 2
�(

$ 
.( 

o
 

�L

(�

��
 )

��
�

. 
 

o
 �"

 �7
� 

%
L

(�

��
 %&

*
)1.( 

o
 

 �7
� 

q
�
Y

 )
��

�
)1( 

 
o

 
)��. 

o
 

 6�
JY

 _
�9

)4
K�

��
 

.( 
o

 
 C

�<
 �

��
�� 

�4�
&�

)2
%&*

"� 
.( 

o
 

 �
9��

� h
4?

)2
%&*

"� 
.( 

o
 

 _
N

4 – 6
) %1

%&*
"� 

.( 
o

 
 Q


"2
)4

K�
��

 
.( 

o
 

 �
���

< 
�� 

�
��k

/� 
�� 

_M
��

 

��

�^
)1

%&*
"� 

.( 
o

 
��

 _
4��

/� 
�� 

+�	
2 

��
�

 b�
�"$

 %

Y

 )6
�

�Y�
� 

( 
 

-�
��

J�
 �

2	 
-�

���
	
 

���
�	


 �
���

1	 
-�

9;
	
 

�
�
�	


: 
o

 
 �7

� 
d

��<
 �

L
(
��

� �
��

�
)2 (

 %*
#�

)
20

0
_�

 
.( 

o
 

 �7
� 

6��
>

�
)1.( 

o
 

 �7
� 

�/
�$�

 S

"x

($�
 �

��
 D

� !
4�

<
)3*

15
��

 
(* . 

o
 

 1
�<

 %G
Y

)
%^

�>
�

 (
 �7

�
)1.( 

o
 

 %P
�	

3$
� v

�(
#�

 q
�
Y

 !
4�

<
(p

H
 4

 –
 7

)
 �7

� 
)2 (

 c
M�(

� �
�7

��

�

�$=
� �

��(
N]

** . 

o
 

 �7
� 

)�	
$� 

�
���


� 
_


"3
9 %

Y�
�

)1.( 
 

-�
>�

 ,
�L

R;
�

: 
 *

 �J
/L$

 �%
4�x

"$ 
%J

��G
(� 

�J*

	�

 �
7�9

 %

"^

=�
 �J

($�
2 

��
 ��

/�$
� S


"x
($�

 �
��

 D
� 

%�"
(-

� 
F�

��
� \

�/�
"

d
�>

(9
 "

h
45

$� 
X�

 W
��

(9 
��7

/�
 S

"(-
� 

_L
G�

 .
�&�

#�
 �J

�4�
89

 %
$��

3�
 l


"�
 Q

84
 .

� 
D


� W
��

($�
 �

�7
2 

7/�
 �

�
 h

45
$��

 S

"x

($�
 


� Q
84

� 
6�


x^
 h

4?
 X

&� 
pG

/9
 

 6�
�7

*�
 .

 D
L$�

 �m
]

W
��8

(� 
h

4?
 O

'�
 pG

�
 1

�'
"$ 

DL
	4 

� 
���

73
4 


�
 v

�(
3�

 
 �

$�(
$��

� 
� h

45
$�

/L	
4 �

D

*9 

�J
�

�"(
$� 

��
&� 

. 
 

 *
* 

    �7
� 

�J
	$�

 D
�

��(
N�

�
                  &�#

�� 
%
�

�/>
�$� 

%��
��*

$� 
,��


	$�
� 

��
�/>

�$� 
,��


� �
�� %

�P
�	

3$
� %

���
� 

    �Y�
� 

+�7
-(

���
� �

 %
  W

	G
$� 

���
� 

��
�(N

�
 $�

   �
<e

� C
� 7

473
9 _

��
 D

� �
%�"

(-
	

   %�
&4�

'�
 _

	*

��

 _j
��� 

 .
   W

	G
�$� 

���
��

 �
��

�=
 �

�x�
/4

 

� 

�

x(9

    ��
�3

"� 
��


x9
 

    74
�3

	$�
 


�"$
� D

�
)

 ��
�/>

$� 
,�


�
 (

 � 

�$�

  w
	3

$
)

   %
�
�/>

�$� 
%�

��*
$� 

,�

	$�

 .(
   ��

k*
	$ 

%�#
�/$�

�
 �

��
����<

e�
 


���
���$�

�
%����

89
�/$

�
   9

 X
�����

 K
�����

��(
 


���
���$�

� `
�7

����9
 ,

`�
7����

9
 

 %��
��P

�	
3$

� %
�����

��
 :

 �
�����[

	$�
 _


����
��

 g
����"�

    %�
������

��P
�	

3$
� W

	G
������

���$�
 ��

������
�����

 %�
������

��Y�
� 

>
4.

5
 =

 
  %���

������
P

�	
3$

� %
������

����
��

� 
��

������
���	

2�
 <

8.
3

= 
)��

������
��Y�

? 
 .

 _
>

34
 


� �
x�/

4 �
��

2 
C�

 �
�

%�"
'$

�
$ 6

5�
��

 %�
7&�

 g
"�

 
"

 F
�P

�	
 %J

��G
(	$

� _

"3

($�
 �

��'
N 

_�
Y 

. 
      7	

(*9
 1

�'
"$ 

%�
7&	

$� 
�

���
"*	

$� 
6�

Y
  1

�'
"$ 

%��
*	

$� 
g"

�
 .

  �'
"$ 

DL
	4 

�m]
   �

�

x
9 g

�"�
 %$

�J
#�

 d
�*

($�
 1

$�
  


��"
 Q

��8
4

�
 ��

��	"
*(4

 

_��

-$
� 


�
 /

   ,���

	$

� ,
H���

 

�� 

�)
���	

$� 
���

� b
���

�
Y
 D

��L	
4 w

���
�3$

�
  %�

�$�3
$� 

,H�
�� 

���
� 

  %3
$���^

 7��
*9 

���$
 

\�
J(�

�$
. 

 
 

�
20

�

3.
4

 
-�

��
��1

	
 
,


<

��

=

 

�J
� %

^
�-

$� 
%$�

�'
$� 

g"
� 

%�
?�

$� 
���

	$�
 g

"�
 %�

�	
8�

 _
� 

_>
39

 .
B 

D�
 �

� �
"*	

$� 
K4

�B
 D

� 
l$

m �
�7�

] �
x�/

4
 K

4�
%�"

'$
�

 D
L$ 

�"*
	$�

 �
�J


��
(�

 .
 Q


9�
($�

 W
�/�

 �
"*	

$� 
%$�

�B
 g

"�
 %

�?
�$

� �
��	

$� 
XP

� 
Q

84
)

 �
�k

/� 
HN

�
%�"

'$
�

��
�(�

;�
 D


*�
 

 (
 �9

 �	
��

 _
	�

 �
(��

 �
� �

JP
��

%�"
'$

�
 %*

��(
� %

$�J
� 


�
	j

$ 
%�"

'$
�


�
L�

;�
 �

7Y 
�

��
�	

8	
$� 

��
 _

&(#
� _

LG
� �

"*	
$� 

�
�	


"*(
$ 

. 

 

	�
�


 ��
T(

	

�

�

R�

	
 
P\

 
 :

-�
��

DT
F

=

 -�

���
	
 

���
�	


 X
�1A

0
 

 F
��

%�"
'$

�
%&�

�#
$� 

672
�$�

 c
M�(

� �
�H

($ 
 :

C� �
 �(

4 S

��

+�7
-(

��
)�	

$� 
  �

)�	
"$ 

�
73

4 �
m��

�
 %

8

(� 

��
 ��

� 
�b

��7
-(

��
 ,H

� 
��

 K
	*

($�
 �

��
2 

 �
�e�

 �
�N

 D
� 

%
j
&$�

%�"
'$

�
 �%


$5
/	$

� %
��

�*$
� ,

�
	
$� 

�
���

L�
 D

� 
 �

�L�
� _

8�
�

%�"
'$

�
6�

��
#$

� g
"�

 
 .

S
P

�
 %�

�3
$� 

7/�
� 

�%
	J

	$�
 ��

�	
$� 

 �J
$ �

�'
(4 

�$ 
�(

$� 
%4�

��
j

$� 
���

	$�
 S

P
�

%�"
'$

�
 .

a
��

�
 �

#�
� )�	

$� 
!


"N
 �

� i�
&2

� 
�J�

��
7-

(#

�

 �
($�

 %�
"(-

	$�
 �

���
L	

$� 
1

�'
"$

. 

 

-�
��

DT
F

=

 -�

���
	
 

���
�	


 X
�1A

0
 

�
 D

� 
1

��
&4 

�	�
 )

�	$
� K

4�
�] 

Z�
1.5

%
�
/3

$� 
)��

 D
� 

�(
$ 

 .
 X


	�
 S

P
�

	$�
 �

���
L	

$�
%	

M�&
$� 

��
 %P

��
*

 /
O


P
�(

$�
 :

6�
J&$

� _
�9

 C
�G

$� 
��

��
�� 

+�	
3$

� 
��

��
 


��
�>

$��
 Q


"3
$��

 _
-$

�� 
h

45
$��

 .
 �

'�
�

%�"
'$

�
 

 �
��L

$� 
h

Y�
$�

)�	
$� 

g"
� 

�8
4�

7($
� �


x(
$� 

%�Y
��

	$
. 

%&*
"	$

� %
'�

���
 i�7


�
 )

�	$
� !

"N
�� 

\�
2

.
 

 

 

��
� 

  
:  

   
   

   
-

 �
�H

9 +
7�

 D
� i�

�H
2 

D�
 

%�"
'$

�
��

L	
$��

 )
�	"

$ 
)�	

$� 
�J4

�3
4 �

($�
 �

�
.

 
   

   
   

-
)�	

$� 
g$

� %
��

3$
� +

7�
 �

�2
 �

� )
�'

x$�
� )

�	$
� K

"0
� 

. 

  1.
 

 %

�/3

$� 
)�	

� �
J� 

}
�-

$� 
)�	

$� 
!


"N
 %�

��
&	

$ %
�"'

"$ 
%
�

�L$
� %

^
��

$� 
!�

�
 )

 %$
��

'$
� g

"�
 %


�/3
$� 

)�	
� p

�*�
 �

��
� X

P
� 

Q
84

 D
L	

(4 
�(

2
%�"

'$
�

%�
�	

8�
 _

L� 
}

�-
$� 

)�	
$� 

!

"-

� b
(��

�&�
 D

� 
.( 

2.
 ]

 D
� 

�J
$p�

��
�(�

�
��m

�	$
� 

�%
��

��
 ,�


	�
 �J

� }
�-

$� 
)�	

$� 
!


"N
 

 

�
 �


4�
*�

 �
Y��

� 
X	

�
%�"

'$
�

%�
��*

$� 
,�


	"$
 

. 



�
21

�

 
�


R�
	
 

P\
 -�

A�E
	
 

��
T(

	

 :

-�
��

DT
F

=

 -�

���
	
 

���
�	


 �
���

8
 

�
 �

p�
%�"

'$
�

�
k
� )

�	$
� 


�� 
�m]

 
�

8(
$� 

�
���

*$�
 )

�� 
�� 

%
�
/3

$� 
)��

 %�
�k

/� 
��

o�
$� 

�J
/L	

4 S

��

 � 
� 

+� 
%4�

�
. 

%
"
3	

$��
 %


$�
7$�

 �

4�

*	
$� 

X�
 K

��'
(9 


�
 Q

84
 ,

�
	
$� 

%
�
��

 

� �

�m
�

 .
�
k

� )
�	$

� 

�� 

�m]
 ��

 7
473

9 _
��

 D
�

�
 D

� 
b�f

� 
��

 �
� 

�J"
N�

7� 
�

�o�
"	$

� 5

��

�9
 q

�
Y
 C

��
�j

$�
 .

 �
��

�(-
� 

��
 6�

��
 v

�8
9 �

($�
� 

%
"

"3

($�
 �

��
��(

N;
� D

� 
747

*$�
 l

$�/
� 

�a
�x

$� 
�HJ

$
,�


	$�
 _


$�
39

. 

 _
�

��
� l

$m 
��

 �	
� �

%$
%
/


'
#"

�$�
 %


/B
�$�

 %
'"

#$
 

 5

��

�(
"$ 

%3
P

�� 
��

72
 �

'*
9 �

($�
� 

,�

	$�

 %

�

��
 �


4�
*�

 �
�7

2
)

 D
L	

4 �
�

_	
3(

$�
 (

%�"
(-

� 
6��

� 
%I�

 D
� 

�[
�=

 .
,�


	$�
 �

���
7-

(�
] d

�(
Nf

� S
"(-

9 �
�7

3$
� ,

H�
 .

 ,�

	$

 �J
� r

�	
#	

$� 
��

73
$� 

��
�[	

$� 
_


��
 g

"�
� �

�7
3$

� l
"9 

D�
 �


[L
� _

Y� 
1

�G
$�

 %�
��

5$
�� 

%^
�-

$
)

C�
$�

 .(
%�

��#
$� 

672
�$�

 D
	P

 _

>

�($
�� 

%'
&/$

� ,
H�

 r
�<

� 
K	

*($
� �

9
. 

 �
�3

	(9
 


��
"

%	
J�

 "
%�"

'$
�

)��
 %/


�
 _

� �
� �

��	
$� 

q
�
Y

� 
S

GL
� 

. 

 q
�
&

$� 
�

�7*
� %

��
	8

� _
� H

Np
9

)
���

	$�
 g

$] 
�k

��
 (

 �
�/


� 
%
�

��
 q

�
Y
 i�&

2�
 �J

/� 
_�

 D
� Q

"'

$

)�	
$�

. 

� �
���


� 
_


"3
9 `

m�
	� 

F?
�

 g
"�

 ,�

	$

%�"
'$

�
�4

��
($�

� 
%�

�	
8	

$� 
��

] _

8

#9
 �

��
�	

8	
$� 

D�
 Q

"B
�� 

�
 .

 %I
�*9

 %

�


� 
�J

$ r
�<

]
`m

�	
/$�

. 

%
"

"3

($�
 �

��'
-$

� �
���


�$
� `

m�	
� �

73
9

%
$
�($

� 
 :

 D
� 

6�'
*	

$� 
�

��

x(

	$�
 q

�
Y
 Q

84
"

6�

�L

$� 
�

�I4
58

$�
 "

 g
(2

�
"

a
�	2

=�
 "

 D
�

"*	
$� 

_�
Y 

D�
 %

3P
�	

$��
 6

�'
*	

$� 
_


"3
($�

 �
�B

 �
�N

 )
�� 

_

"3

(� 
i�)�

7(�
] �

�
%
�

/3
$�

: 

��
�62

	
 
,�

Q�5
J	



: 

 X
P

6��
>

	$�
%�

��*
$� 

,�

	$�

� S
>

(/	
$� 

g$
] b

(I�
*(�

 �Y
� 

�L

(�

��
$� 

��
�7

$� 
g"

� 
. 

 �
� h

*	
89

 �
($�

 6�

�L

$� 
�

�I4
58

$� 
�7

� 
��

6��
>

	$�
� 

 

Z�
5	



: 

 �
/�$

� S

"x

($�
 �

��
 D

� !
4�

< 
HN

)3
 ��x 

15
��( .

 %/

*$

� �
�]

 X
P

)
 �%


�/
2 

)��
 ,

�
�
%�

���
 (

)�	
$� 

%/

� 

��
 b

#	
0]

� 
!4

�G
$� 

d
�B

 g
"�

 .
 67

2�
� 

%&

Y� 

�k
(�]

%�

k�

 %
Y�

� 
g"

� 
b*

P
 �

o 
�b

��
N]

�
 .

KM
�Y�

 �
G�

 6
7	

$ 
�k

(�]
 .

 d
���

 7
*�

 �
���

� 
l$

�/�
 


�� 
�m]

 ��
 �

72
 �

!4
�G

$�
��

o�
 h

4?
 

)
!4

�G
$� 


�
$ D

� 
K	

0�
 .(

 �7
��

 %2
�#

� D
	N

�
���

�
h

45
$� 

. 

 

-�
@
�

	

: 

*$ 
%3

M��
 l

$�/
� 


�
� �

m] 
�7

2
674

7G
$��

 %'
��

(	$
�� 

%�

�-

$� 
%3

M��
$� 

D

� �

��
 �)

�	$
� %

/

. 

 

*�
�	


: 

 %4
��

$� 
g"

� 
7	

(*4
 �

��(
N;

� �
H�

)
C�

k�
 .(


�
$ )

�	"
$ 


�� 
�m]

 �7
2

 .
747

G$
� 


�"$
�� 

S

�-

$� 

�

"$��
 


�$ 
��

��
 +7

� 
D


� �
��

. 

�
22

�

 

 

��
�/$

	
 
,�

Q�5
J	



: 

_�
 H

N
 )

(�
f� 

�(
$� 

6�

x>

$� 
�

�I4
58

$� 
�7

� 
D	

N�
 )

�	$
� %

/
�
 D

� 
%&*

"�
 l

(�
�'

�J(
4�

�
. 

 

�K
�2

�	

: 

��
�7

$� 
��

N 
D�

 !
&� 

�k
�� 

��J
(4�

� 
��

�2
� 

��
�7

$� 
S

"N
 �J

*P
� 

�%
&*"

� 
HN

 .
 )

�	$
� 


� g
"�

 _

$�

 �H
J�

 %
&*

"	$
� %

4�
� 

l/
L�

� �
m]

��
�^

 /
%"


"Y 
%�

�7
� �

L*
� 

�� 
�L

*�
 �


0
 .

%&*
"	$

� %
4�

� 
D�

 D
L	

(9 
�$ 

�m]
%'

��
(� 

%�
�7

� �
L*

� 
)�	

$� 

�

 g
"�

 _

$�

 �H
J�

 �
 .

 HN
� 

%&*
"	$

�
��

�7
$� 

S
>

(/�
 �

� �
J*

P
 .

 )
�	$

� %
/
�

 

� g

"�
 _


$�
 �H

J�
 �i�

j
4� 

�J(
4�

� 
D�

 D
L	

(9 
�$ 

�m]
�

�
i�7�

 6�
L*

. 

 

,�
#L

D�
	


: 

 72
� +

�&

�

%�"
'$

�
 %/


�
 g

"�
 S


'
$� 

�

>

Y _
LG

� W
�/(

$��
 

1
�G

$� 
%G

Y �
�N

 D
� )

�	$
�

 .
 �

x�/
4 �

� 
�!

&� 
672

�� 
6�

	$ 
%
"

	*
$� 

,HJ
� �

Y
�J9

���
]

 .
"
"

Y 6
�0

� 
l$

�/�
 �m

] �
� �

72
6�


[�
 �

� %
'�

�(
� �

� %
. 

 

 -h
��

�	

 i

�1
&�

)
pH

:( 

 ,�

	$

� %
/
�

 �
� b

#	
0]

� 
q

�
Y
 !

4�
< 

HN
%�

��*
$�

 D

� 

r�
��

(9 
67	

$ 
1 – 3

%
�
�o 

 .
� b

��
$ 


��
Y�

 !
4�

G$
� `

�N
�

�7
8$

�
%P

�	
3$

� �
��(

N�
 c

M�(
/$ 

�*
��

	$�
 �

 ,
 �m

] �
�

&� 
�$

��
� 


�"$
� X

� 
c9

�/$
� 


�"$
� %

��
�&�

 l
/L	

4 W
	G

$� 
���

� 
%Y�

� 
+7

-(
#9

 h
/�

 !
�*

��
	$�

 �
�7

8$
� +

�7-
(�

� 

��

. 

 

%
�
�/'

^
;�

 %�
��*

$� 
,�


	$�
� _


"3
($�

 �
��'

N 
��

�
 .

%9�
��(

� �
��

�7
� _

&(#
� _

LG
� �

��'
-$

� �
��

L($
 1

�'
"$ 

��
8	

$� 
�'

��
 .

 Q
Y��

6�
��

j
$� 

7/�
 67

��
#	

$� 
+7

Y�
 �J

"	�
 �

�N
 �

��
�	

8	
$�

. 

   
 

">
�

: 

-
 

$� 
_�

Y �
7
�

 %�
��*

$� 
,�


	$�
 �

�/

� 

l4
�3

9 %
�"'

$� 
g"

� 
Q

��
(4

_

"3

9 6
�'

N 
_L

� )
7�

. 

 

 g
"�

 Q
��

(4 
��

��[
$� 

_

"3

($�
 7*

�
%�"

'$
�

 
 �

�"(
$� 

��
&� 

�
��

��
 1

�#
2

�
w

*��
 �J

(��
�&�

. 

�
���


�$
� _


"3
9 %

Y�
� 

+�7
-(

�f
� %

�"(
-	

$� 
)�	

$� 
�

�/

� 

%
�
��

 

��

Y
 .

 +�
	(�

�$
 6�


[	
$� 

cM
�(/

$� 
D�

 �

�*

("$
 1

�'
"$ 

��
8	

$� 
�'

��
l$

m g
$] 

���
 �J


� 
\�

LG
	$�

� 
Q

8*
($�

�
. 

 �
p�

]
$�

%�"
'

1
�G

$� 
�� 

+�7
-(

��
$ b

(	M
��

 +7
� 

i�
J
47�

 O
�^

� C
H$�

� 
%*

�9�
� 

�
�"9

 �
�&�

 g
'�

� C
H$�

 )
�	$

� +
�7-

(�
] %


"�
�Y 

v7
� 

D�
 

 .
 X

8<
%�"

'$
�

v�
N�

 6�
� b

(
&
/9 

%
�
�L�

] D
��

 %

��


$�
 �J

9�

2 

��
 b�

��
7-

(#
4 C

H$�
 )

�	$
� �


>
� D

� 
�

�P
��

(�;
� X

P
� 

g"
� 

. 



�
23

�

 
�

 

 -�
.
�

	
 
�


R�
	


–
��

��	

 �

���
	
 

-J
	��

� 
 -)1 (–

 <
�D.

 
j3

��
 

4.
1

 
��

���
��	

 -�

�

�
  �

�L�
� �

4�
'9

 �(

�

 �6
72

�$�
 ,H

� 
%4�

7� 
��

%�"
'$

�
�S


��
 �

�"	
$� 

)�	
$� 

%
&
/9 

%
�
�L�

] |
-4

 �	

� 

%[$
�[$

� 6
72

�$�
 D

� %
#�

(&	
$� 

 

 �"
*9

%�"
'$

�
 g

$�=
� 6

72
�$�

 �
�N

 
"

,�

	$�

 6�
��

 "
 �

�'
�=

� ,
�
�

 

�

)
,�


	$�
 �

�L<
� X


	�
�

 (
� E


2
 a

�=
� D

B�
� g

$] 
1

�#
(9

 _
"-

(9 
�J�

 g
>

3$
�� 

_�
�$

�� 
%��

($�
 �

�
)

 %

�

�$�

�

��
7
J

$� 
�

��>
$� 

g"
� 

i���
	(�

]
%��

("$
 (

 %

*


�B
 %

&4�
'�

 g
&/9

 ,�

	$

� 

��

)
 g

"�
 7	

(*9
 %


&/
($�

a
�=

� �
� ,

�
	
$� 

)�&
� 6

7�
 .(

 �
��


�3
$� 

D

� 6

�

x>

$� 
�

�0
��

�$�
 D

	P
 5

8(
39

 �
($�

� 
%&$

�*$
� %

�">
$� 

�
�I4

58
$� 

g"
� 

,�

	$�

 C
�(

39
%
"

��
$�

 .
� g

(2
 %


��
'$

� 6
�


x>
$� 

�
�I4

58
$� 



��

?�
8(

2]
 �

(4 
)�	

$� 
O'

� 
g"

�
 .

��7
/�

 

f

� �
6m�

�� 
�


0 
%&�

B 
)�	

$� 
d

��>
4

 
 %"

LG
�

��
��

(9 
%
�

�8
$� 

,�

	$�

. 

 

4.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
 

-
 

 O
�>


�
%�"

'$
�

 g
"�

 
�

%�

k�

 ,�

� 

g$
] �

�^
�$�

 %

�
�

� 
�,�


	$
� �

�"(
� %

&"*
(	$

� �
4�j

&$�
� F

�B
. 

-
 

 D
#3


�
%�"

'$
�

�J
9��

�J�
 D

� 
 %�

��
&�

� 
)�G

�] 
��

N 
D�

 _
��G

	$�
 _

3�
 

�
�3

<�
�

%'

#

� %

M�

� �
���

� 
. 

-
 

 �
�'


�
%�"

'$
�

 `
m�

	� 

�

/�4
 S


��
 �


�'
'-

4 S

� 


�
	"*

(
�
 �`

m�	
/$�

 )
�/�

 �
� �

J9�
�7

Y D
� 

O<
��

 

�""

34
 S


��
 

b9)
���

 D
� 


�7
�p(

4�
. 

-
 

 �
�(-

4 d
��

%�"
'$

�
 �

�N
 D

� �
J($

�?
] D

L	
4 �

 ,�

	$

� �
�o�

"� 
w

*� 

�

 
O<

��
!


#�
 6�

��
 

. 

 

4.
3

 
-�

9;
	
 

�
�
�	


 
 )

�G
�;

 %�
?�

$� 
���

	$�
O<

��
%�

�	
8�

 _
L$ 

: 

o
 

 �7
� 

%
L

(�

��
 6�

��
)2 (

 %*
#�

�
)

1.5
�(

$ 
(*. 

o
 

 �7
� 

q
�
Y

 1
��

)1 (
 %*

#�
�

)1
�(

$ 
.( 

o
 

 �7
� 

l

(�

��
 �

$�
)1 (

 %*
#�

�
 )5

�(
$ 

( 
o

 
%
�

�/'
^

] %
��

��
 ,�


��
 %


�/2
 )

��
. 

o
 

 �7
� 

d
��<

 �
L
(

��
� �

��
�

)2 (
 %*

#�
)

20
0

_�
 

.( 
o

 
 g

>
2

)2 – 5
��

 
) (1

x�
 

�.( 
o

 
 g

>
2

)
0.

2
 – 1

��
 

) (1
�x

� 
.( 

o
 

 �
Y

)
d

��
 �

*
�
B 

Q
G�

) (2
�(

$ 
.( 

o
 

 _
��

)0 – 1
��

 
) (1

�x
� 

.( 
o

 
 Q

GN
 6�

�G
�

)2
�(

$ 
.( 

 
 *

�$
�($

�� 
�

���
*$�

 �

j

39
 �"

*	
$� 

g"
� 

Q
��

(4
 :

 )
58

$� 
g"

� 
5L

9�
9 %

��
"&	

$� 
6�

�*$
� 


f� 
�$

�($
���

 6�
�*$

� D
� �

"�#
$� 

)5
8$

� X
'Y

F�
'&

	$�
 �

"�#
$�

. 

 

�
24

�

4.
4

 
 ,


<

��

=

-�

>�
��

1	

 

 �
�

 !
��

 �%
4�7

�$�
%�"

'$
�

 ��
��

 g
"�

 d
�*

("$
 %^

��
$� 

O

<�

($�
�

��
�	

8	
$� 

,H�
 +�

�� 
 �J


"�
 ��

">
2 

�(
$� 

%�"
(-

	$�
 

 .
 g

"�
 Q

84
%�"

'$
�

 
 )

�G
�;

 �J
��7

-(
�]

 

�7

4�
4 �

($�
 ��

�	
$� 

%
�
��

 �
�
(

N]
O<

�	
$�

 �J
#	

$ �
�N

 D
� 

i�j
4� 

_�
 ��

J(4
��

 �
�N

 D
� 

!&
� W


$ 
�J

� }
�-

$� 
^

� 
���

	$�
 ,H

� 
S

"(-
� 

|
3�

� 
�J	

<�
�J9

��
 .

 g
"�

 Q
84

%�"
'$

�
 

 D
� 

�

�*(

$�
 �

J9�
��

>
9 

)
 �m

���
 �

W
"�

 �X
��

� 
��

�[	
$� 

_

��

 g
"�

��
�


0�
 Q

"^
 �

D

$

 (
 �

� 
�J�

��
7-

(#

�

 �
($�

 �
��	

$� 
��


(N
] _

�Y
O<

�	
$�

 %�
"(-

	$�
 �

��	
$� 

�
��^

 7
473

9 
��

�2
� 

��
J� 

}
�-

$� 
 �

�
�
��

�
�

�3
<�

	$�
%*

Y�
(	$

� 
 . 

 �
� �

��
���

9 Q
��

�$�
 %�

�*$
� �

��
G$

�
O<

�	
$�

_	
(G

9 
�"

4 �
� g

"�
 

: 

o
 

 Q
84

��
 %"

��Y
 %�

7-
(#

	$�
 ��

�	
$� 


�
L9 

%$�
?�

$
. 

o
 

 �
�N

 D
� K

�7(
4 


� )
�	$

� g
"�

 Q
84

O<
�	

$�
. 

o
 

 v
�N

� �
���

 C
�� 

�
�I4

58
$� 

%$�
?]

 Q
84

D�
%�

��*
$� 

,�

	$�

 
. 

 )
�/�

 %
��

	8
� 

_�
 g

"�
 �7

� 
O<

��
)2(

%[$
�[$

� 6
72

�$�
 �

� %
3P

�	
$� 

,�

	$�

 _

$�

39
 �

�N
 D

� 
%8

9�/
$� 

,�

	$�

 _

"3

9�
 

 .
�j

34
 �

�7
� 

�
��

�	
8	

$� 
D


� D
��5

($�
� ,

�
	
$� 

_

"3

9 �
���


�
 .

 c
M�(

/$�
 _

j
�� 

747
39

 %
��

	8
� 

_�
 g

"�
 i�&

2�
)�/

��
 _

j
�� 

747
39

 �
b
"

� 
O<

��
 .

 a
�*


�
%�"

'$
�

 _
j

�� 
cM

�(�
 %�

��#
$� 

672
�$�

 �
�N

 
O<

��
!&

� 
. 

 

 <
�7

A=
 -�

&�
@�

	
 
,


�T
(	



j3

��
	


: 

�8
2 

XP
i�

���
	$�

 d
��

8�
] X

/	$
 6�

�*$
� K

/�
 �

� 
 .

$ r
�<

]
 67

� 
_	

� 
�J

��L
�f�

 

� 1

�'
"

7
$
�� 

7
�
 _

LG
� �

�&�
'$

� ,
H�

 !
xP

 �J

"�

 

�� 

%�"
(-

� 
��

	�
p� 

%�"
(-

� 
���

� 
D�

 �
�&�

B
 .

 �
��^

 )
�G

�;
 i�*

� 6
���

 D
� �

[��
 !

"N
 �J

/L	
4�

 �	
�

O<
��

674
7�

 
. 

  
 D

� 
1

��
&4 

�	�
 O

<�
	$�

 _
#0

 �(
4

2
 D

� 
`�

�-
$� 

)�	
$� 

O�
>

4 g
(2

 S

k

/$�
 )

�	$
� D

� 
�(

$ 
i��


k�
 O

<�
	$�

 `
�-

�
.

%"#
x	

$� 
��

 6�
("�

	$�
 _


#
x$�

 ,�

� 

 X
j

9 �
 

 .
 %*


j
� 

l$
m 


�
L
�

,�

	"$

 .
D�

��
$� 

h
Y�

$� 
��

 �J
*	

� 
�(


��
. 

  �
 Q

L�
20

0
� 

O<
�	

$� 
��

 %

�

�/'
^

;�
 %

��
�*$

� ,
�
	

$� 
D�

 _
� 

�
 D

� 
`�

�-
$� 

)�	
$� 

X	
�

�L

(�

��
$� 

��
�7

$� 
��

 O
<�

	$�
 `

�-
�

. 

O<
��

$� 
)�	

$� 
%
�

��
 �

2�
. 

  

��
�(

1	

� 

j3
��

	
 
"��

�8
: 

)�	
$� 

_

"3

9�
 a

��
 �

�N
 D

� 

�

�Y
 

%[$
�[$

� 6
72

�$�
 �

�N
 b

"	�
 �

9 �
	�

 O
<�

�$
�

 .
 _

8�
 _


"3
9 �

�7
� 

��
 c

M�(
/$�

�
���


�$
�

 .
 c

M�(
/$� 

�
Y��

�7
2

 O
<�

�$
� )

�	$
� �

�
�
��

 )
��

� 
1

���
=�

 
%�"

(-
	$�

. 



�
25

�

�

 

-�
&�

@�
	
 

-�Q
)�


 k
� ,

��
��

J�
	
 

b�
�1

�0
 P

\ "
���

1	

: 

�
 

3$
� �

k*
� �

� h
3<

�9
 �

($�
 �

�o�
"	$

� �
� 

��
��

��
 

�
 

�O
<�

(9 
�$ 

�
�o�

"� 
l$

�/�
 _

�
 

�
 

O<
��

 +�
k�

 _
j

�� 
��

 ��
 /

�O

<

�9
 ��

��
 

�
 

�%
�"(

-	
$� 

%�
��*

$� 
,�


	$�
 �

���
L	

$ O

<

�(
$� 

���
� F

���
� _

j
�� 

��
 ��

 
   

  
 *

�&
�A 

�*
�K

�

 P

\ �
��

���
	
 

-7
W�D

� 
��

 ?
@�1

A
20

11
:

 
 �

3+
� 

��
���

�	

 Z

T�
� �

�1
�#�

	
 
���

�	

 -

��
�A

 �
���

8
 

�<
�7

A� 
"8 

�1
�\ 

�l
\�

. 
     

 ��
�

 
���

� 	

�

�
 
���

 �
��

���
 �

���
��

�
 �

 �

�

 �
��

���
� �

��
���

� !
�
"

�� 
#$

 �
%&


 #
$ '

(�

 )

��
��*

 
��+

$
 

��
,�

�
 �

 ��
�-�

 #
�% 

.�/
 '

�0
1�
2

�*
 

 /
�3


4�
.1 

 

      

�
26

�

 

-&
��(

	
 
�


R�
	


 :
 -�

���
	
 

���
�	


 -J
	��

�
)2 (–

 -6
dK

 m
K� 

<�
7A

0 
)

-(
6)

( 

5.
1

 
��

���
��	

 -�

�

�
 

 %�
B�

$� 
�P

��
=�

 7�
��(

9
)

#$
�

%-
�

 (
 K

B�
/	$

� �
� �

�&
3$

� �
� %

j
�-

/	$
� K

B�
/	$

� �
� �

�
��


3
�$�

� 
��

J�=
� �

�B
 g

"�
 %�

"(-
� D

���
� �

�
)�	

$� 
X


	8
(� 

O	
#9

 �
($�

� 

�

#�
;�

 �J
*/^

 �
($�

 %j
�-

/	$
�

 .
 %


I
�
$� 

%	
k�

=�
 �

�5

		

$ �
J*

	8
� %

�B
�$

� K
B�

/	$
� 5


	(
9

%4�
�$�

� 
 �%


M�
	$�

�J�
� �

� �
��


3
� h

#

$ %

�B
�$

� �
P

��
=�

 �
N�

 g
/*	

��
��

 h
#


$ �
J��

 �	
� �

�
P�

%�"
^

 
 .

 �
($�

 a
�=

�� 
%�B

�$
� a

�=
� S

4�
*9 

DL
	4

 )
�	$

�� 
%*

�G
� 

%��
9 g

"�
 C

�(
39

_�
 �

�N
%/#

$� 
�

�Y�
� 

 .
 


�L
4 7

Y
 �

� �
�'

�=
� �

� %

��

8$
� ,

�
	
$� 

D�
 �

� O
'#

$� 
D�

 )
�	$

� �
H�

 �
7>

�
7
"

8$
� 


���
m

. 

� 
)�	

"$ 
�7

>
	�

 %	

Y 

�J"
*8

9 )
�	$

� 

�5

(N
] g

"�
 %�

B�
$� 

�P
��

=�
 6�

7Y
DB

�	
�

�
�9�

�/$
�� 

�
���

�

3$

� D
� 7

47*
"$ 

 .
 �

P
��

=�
 �

�(*
9

)�	
$� 

6�
�7

$ %

&/

($�
 g

"�
 %


9�H
$� 

6�
7&$

� �
� �

J�
 _

���
 �

��
 �%


�
�$�


�$
� %


2
�/$

� D
� i�

7�
 %'

G�
 %�

B�
$�

. 

%
Y
�G

$� 
%
�

��
=�

 )
��

3>
$� 

Q
"Y 

��
 X

&9 
�J�

��
 D

� 6
74�

� %
�B

� 
a

��
 %2

�� 
��

�?
=�

 .
 �

�?
=�

 h
�H(

�]
$ %

8

(� 

r�

#

$�
4�

39
 �	

 D
� b

 �
%
*


�'
$��

 %

�

�/'
^

;�
 %

	47
&$�

 \
��

$� 
D�

 7
47*

$�
�

 �
�	

��
� 

X&
/(#

�
6�


��
 %


/

B 

%&'
/��

 �
�f

� d
�*

9 
"

��
?=

� F
�Y

 ."
 S

Y�
(9

�
&
4�

�]�
 �


��
 D


� 
%Y�

G$
� �

J9�
8�

 �
��

�#
� 

��
N 

%2
��

"$ 
i�4�

/�
 %


	3
	$�

 �
� �

�

'$

� D
� 

%�"
(-

� 
F�

��
�

 .
 6�

(� 
�j

	9 
��


'
$� 

w
*�

 �
o�L

(9 
�� 

)�(
G$

�
%
	

3	
$� 

��
��

?Z
$ %

�B
�$

� a
�=

� D
	P

 
. 

 
  

 o
K9

�

 -

��
��

–
 -

6d
�	


 m
K�


 
–

*�
K�


 
 

)
6�

�>
$�

 :
 ��

$7

� 

+�
9

20
09

( 

    

 

 �
� 

%
�
�/'

^
;�

 %
�B

�$
� 

�P
��

=�
 %�

�(
"$ 

%
*

�'

$� 
6�

7&$
� 

+7
-(

#9
 �

($�
� 

%�
��*

$� 
,�


	$�
 %

8$
�*	

$ 
%
*


�B
� 

%[4
72

 �

�

�$�
/L9

)�	
$� 

%
&
/($

 %

*


�'
$� 

%
M
�	$

� +
�#

�=
��

 .
g�

79
 �

 �
��7

8$
�� 

��
J�=

�� 
%��

($�
 �

� �
73

9 �
($�

 �
�
"

	*
$

"
%
9

�H$
� %


&/
($�

 ."
 �

�
"
	*

$� 
,H�

 %&

Y7

$� 
%
3

$� 
�

�/M
�L$

� g
$] 

i��
��

� X
��

9
)

%
"
-$

� 6
7
2

� 
%&


Y7$
� �

�/M
�L$

� D
� 

v�
N�

 F
���

�� 
�4�


(L
�$�

 

�
2

=�
 Q

"0
� �

�
 (

 �

*9

 �
($�

�
9�

 �
�o�

"	$
� _


"3
9 g

"�
 6�

7&$
� �

J47
$� 

,�

	$�

 �
� %

��
($�

 �
�

6�
�P

 �

0

 ��
��

 g
$] 

�J"
4�

3
 .

 %�
�(

$� 
�

�&�
B 

S
M��

� 
D�

"
%��

�>
	$�

 "
 �J

��
 %

o�
"	$

� �
�I4

58
$� 

D�
 |

"-
(9 

�(
$��

 �4
�


(L�
"$ 

%��
�/	

$� 
�	

/$�
 d

��
� 

��
�9

 %
��

($�
 �

� �
	/9

 �
($�

 �
�9�

�/$
�� 

O<
�	

� 
_	

*9
�

 �
���

#	
)�	

$� 
D�

 a
��

�=
�

 .
8#

�=
� �

4�

(L

�$�
 g

&"(
9 �

�

*(

$ D

8

#�
=�

 g
$] 

�4�

(L

�$�
 `

�(3
9

 �
�H

� 
K4

�B
 D

� 
C�

8$
� d

�x
$� 

D�
 D



�<

���
 _

LG
� �

�9�
�/$

�
 .

 ,�

	$

� %

&/

9 �
�'

3�
 �

� �
73

4 �
	$ 

i���
	9 

%J
��G

� 
%�B

�$
� �

P
��

=�
 �

� �
73

9 �
($�

 %

*


�'
$� 

�
�
"

	*
$� 

,H�
%47


"&
($�

 %�
��*

$�
. 



�
27

�

 
�

  �

_

"-

$� 
�q

��
�N

 %�
B�

$� 
a

�=
� O

'�
 h

39
 K

�7(
$�

 
)

 6�
�^

 :
PH

G
(

�

  

  

a
��

� )
�G

��
74?

 �
/� 

��
 %�

B�
 

 
)

 6�
�^

 :
PH

G
( 

   

%47

"&

($�
 �

3>
$� 

d
�>

$� 
��

	�
= 

%"4
7�$

� �

�

�$�
/L(

$� 
_[

	9�
 %


I

�$� 

%�
7/J

"$ 
%8


(�
 �

� 
%
�

�/'
^

;�
 %

�B
�$

� �
P

��
=�

 .
 ,H

� 
5


	(9
 %

��
�*$

� ,
�
	

$� 
�

���
L�

 D
� 

747
*$�

 D
� 

|
"-

($�
 g

"�
 �J

9�
7&�

 �

��

$�/
L($

�
)

 67
M�5

$� 
�

�4H
x	

$�
�

a
��

�=
� �

���
#�

� 
%�

�#
$� 

���
	$�

 (
 c

(/

$

�J�
�7-

(�
] 6

���
] D

L	
4 %

3"
>

(#
� 

,�

� 

�J/
�

 .
 �

_

xG

($�
� 

)�G
�;

� S

$�

L9 
a

��-
�;

 %
8


(�
 %


��
$�/

L($
� %

	k
�=

� ,
H�

 K
�'

9
%j

�-
/	$

� %
4��

>
(Y;

� �
��

�	
$� 

�
�m 


�
7"�

$� 
��

 g
(2

 �
� 6

��
73

	$�
 %


(3
($�

 %

/�$

� �
�m 

%
�
4�

$� 
KB

�/	
$� 

��
 X

��
� 

_L
G�

 %

I
�

$�
. 

 

5.
2

 
��

�$
��

	
 
"��

1	

 ?

@�1
A

 
-

 
 �"

*(

�

�
%�"

'$
 D

� 
6�

���
 %


�
�/'

^
;�

 %
�B

�$
� �

P
��

=�
 


� 
�
�

�$�
/L9

 ,�

	$

� %

&/

($ 
%*


�'
$� 

)C
���

� 
�J


� K
�'

9 �
%'


#
� 

 %�
��*

$�
)

 �%
��

($�
 O


<
�9

�
 �_

"3
($�

�
�

�9�
�/$

� }
�>

(�]
.( 

-
 

 Q
#(

L
�
%�"

'$
�

 
 �7

�� 
�J

�
�J�

 _
	*

9 �
($�

 %&
4�

'$
�� 

%
�
�/'

^
] %

�B
� 

a
��

 )
�G

�] 
%
"

	�
. 

-
 

 D
L	

(
�
%�"

'$
�


	*
9�

 X

�

�9
 D

� 
 �J

9��
7Y 

K
 0

1
)_

��`
 

>a
���

�� 
BO

�
 �

b� 
%'

�9�
	$�

 �
��

7&$
�� 

�
��

�J	
$��

. 
-

 
 )

�G
/
�

%�"
'$

�
%
/

&($
� �

�7*
	$�

 X
� 


�
"��

*(

��

 �	
� 

��
J#

��p
� `

m�
	/$

� 
 .

� 
6�

k�
 �

�7
/�

 

�L

((�
 �

$�(
$��

�
(

 �
�2

 %
&	

*
/J	

$� 
b� 

+�
&4 

CH
$� 

�"
*�

$� 
_	

*$�
7

)�	
"*$

�� 
D


�
. 

-
 

 \
�7


�
%�"

'$
�

%
�
�/'

^
;�

 %
�B

�$
� �

P
��

=�
 


� 
 ,�


	$
� %


&/
($ 

%*

�'

$� 
)C

���
� 

K

�'

9 �
(4 

�%
[47

2 
%
I


� 
�
�

�$�
/L9

 �
� 

%�
��*

$�
.

�
  

�
28

� 

5.
3

 
-�

9;
	
 

�
�
�	


 
 72

�� 
`m

�	
/$ 

%�
?�

$� 
���

	$�
 /

672
�� 

%�
�	

8�
 

o
 

�"*
	$�

 :
_-

/�
�'

&� 
 

18 
 �7

� 
��

 
)1 (

6�
��

j
$� 

7/�
 �+

�k
/$�

 g
$] 

%�
��*

$� 
,�


	$�
 Q

>
$

. 
o

 
 d

��<
 �

L
(
��

� �
�7

/^
)

35x 
23 x 

31
��

 
.( 

o
 

 g
>

2
15

 �x
� 

)
14 – 

16� �.( 
o

 
D


B
�"

��
 

 
10

 �
($ 

)1 – 4
��.( 

o
 

 �7
� 

�L

(�

��
 �

$�
)1 (

 %*
#�

�
)5

�(
$ 

.( 
o

 
 �

�'
� d

��<
 �

L
(
��

� +
�B

�N
)

20
��

 
 (

 �
'Y

�
)

20
��

 
.( 

o
 

 �7
� 

%
L

(�

��
 )

�� 
%
�

/2
)1 ( 

o
 

 �7
� 

q
�
Y

 1
��

)1 (
 %*

#�
�

)1
�(

$ 
.( 

o
 

��
GN

 r
�$

)
 N

��M
.�

5
(�

 
 

U��3
��

M
(. 

o
 

 �7
� 

K^
� 

!4
�<

 %�
$

)1.( 
o

 
�

�>
&�

. 
o

 
�9�

��
)�	

$� 
��

 �
	/9

 �
 .

��
[	$

� _

��

 g
"�

 :
�%


"N
�7$

� �
�9�

�/$
�

 
 

U
m

br
el

la
 P

ap
yr

us
 (C

yp
ru

s 
al

te
rn

if
ol

iu
s)

, r
us

h 
(J

un
cu

s 
sp

ec
.)

 
 �

�
Ty

ph
a

  :
 7


� 
�

���
 �

��
 ,

,�

	$�

 D
� _

Y� 
�

�
	
� `

�(3
4 b

�=
.

�
 

5.
4

 
,


<

��

=

 

-�
>�

��
1	


 
 ��

?
%�"

'$
�

-$
� %

�B
�$

� �
P

��
=�

 )
�G

�] 
_�

� D
� 

%
$
�($

� �
�	


"*(
$��

 
�J

� %
^

�
 .

 �
�&�

B 
_	

*$ 
%^

�N
� 

�%
��

8(
"$ 

��
�L$

� h
Y�

$� 
�J

'�
�

�
�9�

�/$
� %

��
�?

� 
�H

3�
 g

>
3$

�
 .

67&
*	

$� 
%	

J	
$� 

,H�
 �

� �
J�

 �
��

	8
$� 

_	
*$�

 

p� 

��
��

m
 . 

  

_�
�L$

�� 
65

J8
� %

�B
�$

� �
P

��
=�

 `
m�	

� K
4��

/^
 

 %

�/3

$� 
Q

��
($ 

%3
(��

 6�
�5

��
9 �

J
"
4�

 %

L
(

��
�$�

�[

� �

L
(
��

�$�
 %


�/3
$� 

)�'
0 

h
+�L

2f
. 

   
��

7/>
$� 

_N
�� 

)�	
$� 

Q
^

 �
�N

 D
� �

�7
/>

$� 
��

 Q
4�

#9
 C

� �
��

� 
+7

� 
D�

 7�
p9

. 
   

 d
��G

$� 
�L


(�
��

$� 
+�

B�
-$

� 

��

 h
�o

)
20

��
 

 (
 `

��
 �

o �
��

7/>
$� 

�4�
�?

 7
2�

 �
�

 �
�7

/>
$�

 %

�

��
-$

� %
J8

$� 
D�

 F
��9

�f
�

10
��

&$�
 D

� 
i�)7

� �
� 

67
g"

�=
� g

(2
 

.
 �

'*

�

 
 ,7

473
9 �

9 C
H$�

 F
��9

�;
�

)
10

��
 

 (
i�&2

� 
i�J


��
9

 :
 m�

-9
] �

� 7
��

#4
 )

�	$
� v

�(
#�

 7
473

9
��

7/>
$� 

D�
 )

�	$
� S

4�
>

9 �
��

Y
. 

 g
"�

 _
LG

$� 
��

 O
P

��
 �

� 
�	�

 g
>

3$
�� 

,Z
�]�

 b
���

��
 7

2�
 g

"�
 �

�7
/>

$� 
%$�

�f�
 �

Y
��

#

$�

.
%"#

x	
$� 

��
 _


#
x$�

 ,�

� 

Q
>

9 �
 

 .
,�


	"$
 %

*
j
� 

l$
m 


�L

�

 .
 �

� �
J*

	�
 �(


�
�

D�
��

$� 
h

Y�
$�

. 



�
29

�

 

$� 
�?

�
 �k

*�
 D

� 
|

"-
($�

 �
��

2�
 �J

� %
^

�-
$� 

�4
���

&$�
 D

� 
�

�9�
�/

%��
9=

�
 %	

���
(	$

� 
�

�9�
�/$

� �
�H

� 
g"

�
 .

D

'$

� �
� �

�9�
�/$

� %
��

�5
� l

$m 
7*

� �
Y

�"
��

$� 
) 

 �	

� 

i��
H2

 D
�

��
H8

$� 
|

-4
.( 

_	
� �

Y
)

D

'$

� 
�"

��
$� 

�
�9�

�/$
�� 

�8
4�

79 
_L

G�
 

 .
 6�


�L
$� 

g>
3$

� !
"N

 +
7�

 �
��

2
�Jj

*� 
X�

 6�

x>

$� 
g>

3$
��

. 

    
 _

N7
	$�

 _
LG

(�
 �

($�
 �

�7
/>

$� 
%4�

J� 
��

 g
>

3$
� �

Y��
 X

P
 �%

4�J
/$�

 �
�

)
 _

N7
�

O<
�	

$�
 (

%8
$�*

	$�
 %'

3	
$

. 

    

 %�
B�

$� 
a

�=
� X

P
)

%-
�#

$�
 (

 K
"0

�� 
`�

-	
$� 

%
�
/2

 h
39

 �
$� 

XP
 �D

�� 

�

L�
 �

�
%
�

/3
$�

 .
 q

�
&
$� 

1
��

 +7
-(

�]
 D

� 1
��

&4 
�� 

%��
P

;
5

 _
N7

� g
"�

 )
�	$

� D
� �

��
($ 

+�k
/$�

 .
3$

� O
(�]

 _
>

39
 g

(2
 %


"	*
$� 

��
� �

�L
*�

 `
��

-$
� )

�	$
� 


�� 
�m]

 �)
�'

�� 
%
�

/
�L

*�
 �


0
 �

��^
 _

LG
� `

��
N 

)��
 g

"�
. 

   

+�k
/$�

 g
$] 

%
�
�/'

^
;�

 %�
��*

$� 
,�


	$�
 _

� S
P

� �
o �

%
�
/3

$� 
K"

0�
. 

    

_

"3

($�
 h

Y�
 �

9p4
 ��

7*
��

 +
�k

/$�
 _

�Y 
D�

 %
��

�*$
� ,

�
	
$� 

}
�>

(�]
 �

(4 
g(

2 
�k

(�]
 .

$� 
747

< 
)!

�� 
O(

�]
d

��G
$� 

�L

(�

��
$� 

��
�7

$� 
g$

] )
�	$

� S
'<

 �(
4 g

(2
 %


�/3
. 


�
��

 _
"2

� 
)��

 %/

�

 HN
(

 %�
�8

($�
 �

� O
P

��
 �

� 
�	�

 %
"

)�	
$� 

_

"3

9
." 

_

"3

($�
 �

���

� 

��
7�

 Z
�]

 .
 %�

��*
$� 

,�

	"$

 �
�"(

$� 
��

&� 
�7

� 
1

�#
(2

f� 
�Y 

�i�j
4�  %�

B�
$� 

a
��

=�
 D

� %
3<

��
$�

)
%-

�#
$�

.( 

�
30

�

 

��
��

1	

 ?

@�1
A "

���
8�

 k
��

: 

S

�

 %
�B

�$
� a

�=
� _

	*
9 

)
%-

�#
$�

(
 �

�8
	$�

 !
��

 �
%�"

'"
$

%^
�-

$� 
�J

9�	
"L�

 l
$m 

���
#�


$ 
 .

 6�
��

 �
� �

73
4 �

� 

p

� �
��

�m
)�	

$�
 

 b
(��

�&�
 D

L	
4 %


*

�'

$�
�J� .

 ��
pG

�� 
�(

$� 
%
�

�/'
^

;�
 %

�B
�$

� a
�=

� S
>

(9
%�"

'$
�

 �
73

9 �
($�

 O

<

�(
$� 

�
�
"

	�
 W

�� 
�J$

 

p� 

��
*

�B

. 

 X
8<

%�"
'$

�
 g

"�
 

d
�G

(��
7M�

��
 

 %�
B�

$� 
�P

��
=�

 
)

�
�-

�#
$�

 (
��

(� 
K"

*(4
 �	


�



)�	
$� 

�
. 

 g
"�

 Q
84

%�"
'$

�
�

��
�	

8	
$� 

D	
P

 _
	*

$� 
��

 �J
��

�8
(� 

K"
*(4

 �	

� 

%*
��

� 
%4H

x9 
��'

*4 

�

 
. 

 g
"�

 a
��

]
%�"

'$
�

 �
� %

�B
�$

� �
P

��
=�

 O
P

�9
 �

($�
 �

�>
$� 

w
*� 

 %

/B

�$�
 %

'"
#$

�
 %


/

'#

"�$
�

 �
� �

� �
3


P
�9

 a
��

 g
(2

 �
 D

� i�
L$ 

�3

P

�9
 �

47

�

%
�
�/'

^
;�

� 
%
*


�'
$� 

%�B
�$

� �
P

��
=�

�J
*�

 i��
��2

 �
���

 �
. 

       



�
31

�

 
�

 

-)
��&

	
 
�


R�
	


 :
 -�

�$
1&

�	

 -�

���
	
 

���
�	


–
��

��
1)

=

 ��

��
0 -

�A�
2�

0 
 

6.
1

 
��

���
��	

 -�

�

�
 

 D
� 

1
��

&4 
�� 


�
#�

;�
 1

�G
4

4
��

�4
 _

LG
� ,

�
	
$� 

D�
 �

��
($ 

 .
 �

[��
 l

"J(
#�

 7Y
 b

#�
� |

-G
"$ 

��
�


$� 
)�H

x$�
 `

�(�
] D

L$
 D

�
50

0
 

)�	
$� 

D�
 i��

($
 .

 D

� 

r�
��

(9 
%
	

� 
l"

J(#
4 O

	&
$� 

`�
(�]

71
5

 �
 

75
0

 `
�(�

; 
)�	

$� 
D�

 �
($ 

1
d

�8
$� 

D

3'

$� 
D�

 �x
� 

 .
 `

�(�
] l

"J(
#4

 6�
��

(	$
� ,

�
	
$� 

�
�
	

� 
_


"&9
 g

$] 
,�

�7
� C

�e
4 C

H$�
 �

�=
� �

C�
$� 

�
�
"

	�
 �

�N
 %

�H*
$� 

,�

	$�

 D
� 

6�

��

 �
�
	

� 
%�"

(-
	$�

 _

^

�3
	$�

� _
LG

� 

�L#

"$
i�7�

 �

�

. 

 7�
�#


�
%"L

G	
$� 

_2
 %


"	
� 

��
 �

��
��

5	
$� 

C�
$ %

��
�*$

� ,
�
	

$� 
��

	*
(�

] 6
���

]
 .

 ,�

	$

�� 
�

��
��

5	
$� 

C�
$ %


��
P

;�
 65


	$
� _

[	(
9

67	
�=

� �

��

9 �
$�(

$��
� 

�
�4H

x	
$� 

g"
� 

�JM
��(

2f
� %

��
�*$

�
 .

 �
� 

)�H
x$�

 `
�(�

f� 
%�

��*
$� 

,�

	$�

 +
�7-

(�
] b

��
�9

 �
($�

 %

#


M�
$� 

%"L
G	

$�
� Q

��8
$�

�3
>

$
 .

�
��

��
5	

$� 
C�

 �
� �

J$�
	*

(�
] 6

���
] _

�Y 
%�

��*
$� 

,�

	$�

 %8
$�*

� Q
��

(4 
b�f

� �
�$

�($
���

. 

           ,�

	$

� �
� |

&� 
D�

 �
��*

9 �
($�

 

�7"

�$�
 D

� �

[�

 �
�

    _
LG

� %
��

�*$
� ,

�
	
$� 

+�7
-(

�]
 �9

"
�<

���
 �


0
 "

a
��

0=
 C

�$
� 

    l
�$m

� 
��

�&�
 H�

/�
       %�

8$
�*	

$� 
%"M

�#
�$� 

�
��4�

�/$
� S

4�
>

�9 �
��

N 
D��

 ��

0 

��
  %�

8$
�*�

 
         6�

����
] �

(�4 

�

 _
��Y 

%��
H*

$� 
,��


	$�
� i�

�&2
� 

!"
(�-

($ 
%�'


3
	$�

 %�
I
�

$� 
g��

$]
Q

>
��	$

� �
��� �

J�
�7-

(���
]

 .
%���

H*
$� 

,���

	$�

 �
��>

��� 
%��


��
� �

��
7��9

 g
��$] 

�
���

>
��($�

 ,H
��� 

�
��

 .
��

$���3
$� 

h
��Y�

$� 
���

�
 6�

����
] D

#��
3(

#	
$� 

D�
   � g

������
��(2

 H��
������

�/9
 ���

������
$ �

������
��($

� %
������

��8
$�*

	$�
 �

3>
������

��$�
 d

�>
������

��$�
 ,�

������
��
	

$  
%
/


'
#��

������
"�$

� %
������

��
J

�

�(
$� 

u�
������

����	
$� 

+�7
-(

������
���

�

�.

 
   O

"'
>

� %
�^

��	
$� 

+7
-(

#9
 

"
 ,�


	$
�

%�
��*

$�
%3

">
(#

	$�
 

 "
 D

� i�
7�

"
 %�8

$�*
	$�

 %�
��*

$� 
,�


	$�
 "

    +�
7-

(��
;�

 

� g

�"�
 7�


�p
("$

"
 ��<

��	
$�

 "
 *$�

 ,�

	"

$
�

    �k
/� 

%3
">

(#
	$�

 %�
�

%&4
�'

�
 7
�

 
6

                     %�
8$

�*�
 %�

	k
�p�

 ��J
(8

$�*
� h

�	9
 7�

Y %
���

�*$
� ,

��
	
$� 


�
� 

�b
�
"�

 �
'


#��
� 

   v
�(

#�
� �

�m
�9�

� %
��


^
� 

�
	
>

9

�

*
. 

 %�^
��	

$� 
�7

39
 %
/


'
#"

�$�
 

                    %��
"(-

	$�
 a

��
�0Z

$ �
J�

�7-
(��

] _
��Y 

��J
*�

 K
����

(9 

�

 %3
">

�(#
	$�

 %�
��*

$� 
,�


	$�
 g

"�
 Q

��
�$�

 �

4�

*	
$� 

 .
  %3

">
(#

	$�
 %�

��*
$� 

,�

	$�

 S

�-

9 ?
�8

4 �
 �+

��
 _

LG
�

 %�
H*

$� 
,�


	$�
�

 ?
�8

4 �
 b�

� �
	�

 � 
%�

��*
$� 

,�

	$�

 %

&/9

 %'
3�

 D
� �

J�
4�

>
9 _

�Y
 	$�

 +�
7-

(�
]

                ��
� _

LG
�� _

��e
9 �

�($�
 �

���
��

5	
$� 

C�
 �

�� %
3"

>
�(#

	$�
 %�

��*
$� 

,�

 .

           �
���

7-
(��

;�
 D

�� 
F�

���
� �

��
o %

��^
��	

$� 
�

�7
�2

      %�
I�$

� _
�[	

9 E
�
2

 �,
�
	

$� 
%
�

��
 g

"�
 i��

�	(
�]

 %3
">

(#
	$�

 %�
��*

$� 
,�


	"$
"�

 "
     ��	

/
�
 %


��
#�

2 
��[

�=
� F

���
�=

�
 _�[

	9
  %�

I�$
� 

"`
 "

  F
���

�=
�

 _
Y=

�
%
�

�#
2

: 

�
 

 %I
�$�

"�
 "–

'	
$� 

��
j

-$
� 

%/4
7	

$� 
_N

�� 
��

'$
� Q

���
��

 �Q
��

	$�
� 

�K
M�7

3$
�� 

�%
N�

�
. 

�
 

 %I
�$�

"
1

 "–
%
*


�'
$� 

%
�
��

-$
� �

��
/	$

�� 
�%

/47
	$�

 ��
72

 `
��

N 
��

'$
� Q

���
��

 �%
J�

��$
� �

�8
<�

 
. 

�
 

 %I
�$�

"`
 "–

$� 
_


^
�3

	$�
 

%
"
&3

�
���

x$�
 �

�8
<�

� 
�%


�
�/>

$� 
_


^
�3

	$�
� 

�
. 

 �
�N

 D
� 

,�
��

 6�
��

H	
$� 

�
�I�

$� 
D�

 %
I� 

_�
 S

4�
*9 

�9
"

5

���

($�
 ��

72
 ."

 �4
�


(L�
$� 

5

��

9 7
2 

��
�[	

$� 
_


��
 g

"�
)

C�
�L

4]
 (

 %I
�"$

"�
 "

 C
��

#4
10

0
�4�


(L
� 

 /
10

0
 

 ,�

	"

$ _
�

%3
">

(#
	$�

 %
��

�*$
�

 .

��

9 

�� 

�m]
 %

I�"
$ 7

3$
� D

� 
g"

��
 �4

�

(L�

$� 
5

"�"
DL

	4 
� 

b�f
� �

 
+�7

-(
��

��
	$�

� 
�K

M�7
3$

�� 
�%

N�
�'

	$�
 �

�j
-$

� C
�$

 %3
">

(#
	$�

 %�
��*

$� 
,�


	$�
 

%/4
7	

$� 
_N

�� 
��

'$
� Q

���
��

 �Q
. 

 

6.
2

 
��

�$
��

	
 
"��

1	

 ,

��
�(

�
 

o
 

 �"
*(4

%�"
'$

�
� 

�,�

	$

� %

�

��
 �


4�
*�

 D
� 

" 
5


���
($�

 ��
72

 
 "

1
 b(

��
�&�

�
"

�
�"(

$� 
��

&�
 "

�J
"
$

�3
(� 

%^
�-

$�
. 

o
 

 �"
*(4

%�"
'$

�
1

�G
$� 

,�

� g

"�
 ~

��3
"$ 

%3
">

(#
	$�

 %�
��*

$� 
,�


	$�
 +�

7-
(�

] 6
���

] %

��

L�
] D

� 
. 

o
 

 �"
*(4

%�"
'$

�

�

 
� 

$� 
�

�
�
�

�
��

	*
(�

�$
 +7

-(
#9

 %�
"(-

	$�
 ,�


	
%�"

(-
	$�

 
. 

o
 

 �"
*(4

%�"
'$

�
%�"

(-
	$�

 ,�

	$

� �
�
�

��
 X

� _
��*

("$
 %�

?�
$� 

%�"
(-

	$�
 �

�
�
�"#

$� 
7�

��Y
 

. 

 

�
32

�

6.
3

 
 ,


<

��

=

-�

>�
��

1	

 

$� 
,H�

 �#
&9

�
�o

 g
$] 

672
�

�
��'

N 
: 

 

�	
��


 �
�T

(	



: 

 %
/
�

 %
�"'

$� 
g"

� 
a

��
�

"
%
�

�/'
^

;�
 %

��
�*$

 ,�

	$

�
"

 �
J�

��
 �

 D

� 


�
��

�&4
"

%
�
��

 "
 %

�"(
-	

$� 
,�


	$�
 �

�/

�

)
 ,�


��
 �%


�/
2 

)��
 %3

<�
� 

%�
���

 ,�

��

 �%
��

��
–

 %3
<�

� 
%�

���
 ,�


��
  �

��
=�

 F
�/

$� 
–

��
�[$

� F
�/

$� 
.( 

 F
�	

8�
 _

L<
 g

"�
 )

�	$
� %


�
��

 c
M�(

� _

8

#9
 %�

"'
$� 

D�
 Q

"B
�

"
�

�"(
$� 

��
&�

 "
6�

��
#$

� g
"�

 %�
"(-

	$�
 )

�	$
� �

�
�
�/

$
. 

  

�� 
6�

�7"
�� 

	
���

8�
"��

 �/
�0

/ 
�


9��
� 

#:
�+

 ;
��

���
"��

/ 
��

���
� <

�-2
=�

 ��
�� 

><
.�

(
�

�

  

-�
A�E

	
 
��

T(
	


: 

�
�3

<�
	$�

 )
�G

�] 
��

B 
d

�(
N]

 D
� 

%8
9�/

$� 
�

��
�	

8	
$� 

D

� %

'

#�

$� 
�

���
(N

;�
 �

#�
� 

%�"
(-

	$�
 c

M�(
/$�

 �
Y��

 .
 


� O
P

�
"

 �
�&�

�
�"(

$�
 "

 �
(9 

)�	
$� 

%
�
��

 q
�
Y

 

� l

$m 
g$

] S
P

�� 
�)

�	$
� %


�
��

 W
L*

9
 �

�N
 D

� 
�J9

��
�] 

�(9
 %

>
>

-(
� 

%
�
��

 �
��

�(-
� 

��
%�

�L
3$

�
. 

�
��

 %
3"

>
(#

	$�
 %

��
�*$

� ,
�
	

$� 
+�7

-(
�]

 6�
��

; 
�$

�3
$� 

XP
�$�

 r
�<

%
/

'

#"
�$�

 %

/B

�$�
 %

'"
#$

� 
 %


��
/� 

%�
�L

3$
� �

L3
(9 

S

��

 �
%
�

�/
$� 

��
72

 S
4�

*9 
��

N 
D�

 )
�	$

�
�N

 D
� )

�	$
� %


�
�/

� �
L3

($�
 �(

4 S

��

 �%
�"(

-	
$� 

�
���

7-
(�

�$
 

 �
��

�(-
� �

� �
J"


"3
9 �

 74
73

9
6��

8$
�

. 



�
33

�

 �

4�

*	
$� 

��
72

 

p� 

�l
$m 

g$
] S

P
�

 %

/


'#
"�$

�
 D

� 
��

747
39

 �9
 )

��
�-

$��
 %

��
L3

$� 
D�

 D

"[

	�
 K

4�
B

D

��

�5
	$�

�
 .

 

p� 

�J
$ �

J�
�

 7
3$

�
�� 

D

�4

�J�
�7-

(�
] 6

���
] D

L	
4 %

/
*
� 

)��
 %


�
��

 h
���

 �m
] 

 
N 

_[
	9 

h
���

 �m
] �

� %
	
Y

 �
� h

���
 �m

] �
� v

�N
� 6

��
 g

"�
 i��

'
%3

>
$�

. 

OP
��

 �
� 

�	�
 �J

� %
^

�-
$� 

%3
">

(#
	$�

 %�
��*

$� 
,�


	"$
 73

$� 
h

��
� 

l�
p� 

��
��

N�
: 

 
�
	


" 
=

6
f�

�8 
s�

�A 
"

 

 

 �
72

 �%

$�

3$
� %

"2
�	

$� 
��

%�"
'$

�
 D

� 
�[

�=
� �

�&/
$� 

��
2 

6�
M��

 ��
*P

��
 �%

o�
[$�

 %
��

�*$
� ,

�
	
$� 

�
�/


*$ 
�

�"(
$� 

��
&� 

6
 �

�G
�'

$��
 

�� 
C�

�#
9 �

($�
 �

�&/
$��

 �
	2

=�
 D

� _
Y� 

6 
��

G�
'$

��
�j

N=
� 

. 

 67
��

#�
 /

%4�
7�$

� %
"I�

�
: 

��J
��7

-(
�]

 6�
��

] D
L	

4 %
3"

>
(#

� %
��

��
 ,�


� 
,�

��(
�]

 D
L	

4 )
�� 

F�
� C

� �
�� 

��/
$ i�

7
�
� 


�L

�

 )
�� 

F�
� C

�
 

 �
 D

� 
�[

�� 
g"

� 
h

">
2 

�(
$� 

%3
">

(#
	$�

 %
��

�*$
� ,

�
	
$��

 _
	*

� 

� D

L	
4 �

m��
 �

�p
�

6
�� 

_	
*� 


�
 D

L	
4 �

m��
� 

��
�"9

 �
�&�

 
 ,�


	$
 g

"�
 h

">
2 

�(
$� 

%3
">

(#
	$�

 %�
��*

$�
6

�%
3"

>
(#

	$�
 %�

��*
$� 

,�

	$�

 X
� _

��*
($�

 D
L	

4 S

��

 �_
Y� 

�� 
�

�"9
 �

�&�
 

 

 X
8<

%�"
'$

�
+�7

-(
�;

� %

��

L�
]� 

��

&$

�� 
�


L�
($�

 g
"�

 
 .

,��
�� 

OP
�	

$� 
_L

G$
���

 6�
��

#$
� g

"�
 c

M�(
/$�

 ,H
� 

X	
� 

Q
��

(4
.

 
 

�
�
.�

� ?
���

�@
A�

 >�
��

B ;
�<�


�
� 6

��
7"

�� 
	

���
�3

���
"��

 !�

"�

� ;
�

�

 

�
34

�

  
 

">
�

: 

 %�
��*

$� 
,�


	$�
� 

%3
">

(#
	$�

 %�
��*

$� 
,�


	$�
 


� S
[L�

 _
LG

� O
P

� 
��

7�
	 �

���
 Z

&�
	

!
�

     

-E
	�E

	
 
��

T(
	


: 

 �J
8(

�� 
�(

$� 
%3

">
(#

	$�
 %

��
�*$

� ,
�
	

$� 

�

 6�
L�

 D
4�

L(�
 +

�7-
(�

;�
 6�

��
] 6

72
� 

��
 �


N
=�

 �
�G

/$�
 _

[	(
4

%�"
'$

�
 %


��P
] ,

�
�
 �

� 
C�

$� 
�

��
8�

 �
� 

�J�
�7-

(�
] 6

���
] D

L	
4

) 
%�B

�$
� �

P
��

=�
� 

_

#x

$� 
,�


� 
%
�

>
9 l

$m 
��

 �	
�

.(.
_&

/
�
 

�"'
$�

%
 %�

��*
$� 

,�

	$�

 
C�

"$ 
%�

�7
	$�

 D
	P

 �
j

N�
 O

'#
� 1

�Y
� g

$] 
_Y

� �
� �

�"9
 �

�&�
 %(

� 
g"

� 
h

">
2 

�(
$� 

%3
">

(#
	$�

.
 %�

��*
$� 

,�

	$�

 |
-4

 �	

� 

���
+�	

3$
� �

� �
J/�

 |
"-

($�
 Q

��
(4 

b�f
� �

��
&� 

%(�
 D

� �
[��

 g
"�

 h
">

2 
�(

$� 
%3

">
(#

	$�
. 

 Q
$�'

$� 
��

G/
$ D


$�
	(2

��
 O

P
�9

 6
��

^
 �

N�
�"

*�
$�

 :
��

 6
���

]
 ,�


	$
� �

�4�
�� 

D�
 |

"-
($�

 �
� %

3"
>

(#
	$�

 %
��

�*$
� ,

�
	
$� 

+�7
-(

 %
��

�*$
�

 .
$� 

��
 |

-"
	

 :
 


��
 �/

/L	
4

 C
� �

�  
b(G

Y�/
�

�
���

 F
 �/

"N
79

 ,�

	$

� 6
��

� 
��

 
 �

�
%
*


�'
$�

 �J
� �

/	Y
 �

($�
 %

&4�
'$

� %

�


��
 �

"$
�J�

�7-
(�

� 6
���

] �
�N

 D
� ,

�
	
$� 

g"
� 

%k
��3

	
. 

    

-�
.�&

	
 
�


R�
	


 :
 �


��



 ,
�	


 �
��

 ��
��

	
 
��

� 
��

��	

�

 ��
��

	
 
��

� �
�

-
  "

���
1	


 

   
   

   
   

   
   

   
 �

�$
#	


 X
K�

N 
"��

1	

�

 -�
)


K

	


)
 P

\
-�

���
	


( 
  



�
35

�

 

k�

��

	

 

Bi
Co

n 
A

G 
(d

ow
nl

oa
d 

20
06

) „
U

ns
er

 T
ri

nk
wa

ss
er

- 
U

ns
er

 A
bw

as
se

r“
 U

nt
er

ri
ch

ts
ko

ff
er

 f
ür

 d
ie

 
Pr

oj
ek

ta
rb

ei
t 

in
 S

ch
ul

en
. h

tt
p:

//
ww

w.
ko

ns
ta

nz
.d

e/
se

rv
ic

e/
se

rv
ic

eb
et

ri
eb

e/
eb

k/
 

ab
wa

ss
er

re
in

ig
un

g/
un

te
rr

ic
ht

sk
of

fe
r/

in
de

x.
ht

m
 

Co
ve

rd
el

l P
.D

. (
do

wn
lo

ad
 2

00
6)

 W
or

ld
 w

is
e 

sc
ho

ol
s.

 W
or

ks
he

et
: U

si
ng

 W
at

er
 E

ve
ry

 D
ay

. 
Pe

ac
e 

Co
rp

s.
ht

tp
:/

/w
ww

.p
ea

ce
co

rp
s.

go
v/

ww
s/

gu
id

es
/l

es
ot

ho
/l

es
wa

te
r.

ht
m

l#
us

in
g  

H
au

ry
 D

av
id

 L
.; 

Ri
lle

ro
 P

et
er

 (1
99

4)
 P

er
sp

ec
ti

ve
s 

of
 H

an
ds

-O
n 

Sc
ie

nc
e 

Te
ac

hi
ng

.C
ol

um
bu

s,
 

O
H

 
H

öt
zl

 H
., 

M
öl

le
r 

P.
; R

os
en

th
al

 E
. (

20
09

) T
he

 W
at

er
 o

f 
th

e 
Jo

rd
an

Va
lle

y 
- 

Sc
ar

ci
ty

 a
nd

 
D

et
er

io
ra

ti
on

 o
f 

Gr
ou

nd
wa

te
r 

an
d 

it
s 

Im
pa

ct
 o

n 
th

e 
Re

gi
on

al
 D

ev
el

op
m

en
t.

 G
er

m
an

y 
In

st
it

ut
e 

fo
r 

W
at

er
 S

tu
di

es
 -

 B
ir

ze
it

 U
ni

ve
rs

it
y 

(2
00

4)
 P

ro
sp

ec
ts

 o
f 

Ef
fi

ci
en

t 
W

as
te

wa
te

r 
M

an
ag

em
en

t 
an

d 
W

at
er

 R
eu

se
 in

 P
al

es
ti

ne
. C

ou
nt

ry
 S

tu
dy

. P
re

pa
re

d 
wi

th
in

 t
he

 
Fr

am
ew

or
k 

of
 t

he
 E

M
W

A
TE

R-
Pr

oj
ec

t 
"E

ff
ic

ie
nt

 M
an

ag
em

en
t 

of
 W

as
te

wa
te

r,
 it

s 
Tr

ea
tm

en
t 

an
d 

Re
us

e 
in

 t
he

 M
ed

it
er

ra
ne

an
 C

ou
nt

ri
es

", 
W

es
t 

Ba
nk

-P
al

es
ti

ne
 

Jä
ge

r-
Gu

tj
ah

r 
I.

 (1
99

6)
 U

nt
er

ri
ch

ts
id

ee
n:

 U
ns

er
 W

as
se

r 
un

d 
wi

r.
 E

rn
st

 K
le

tt
 

Gr
un

ds
ch

ul
ve

rl
ag

. L
ei

pz
ig

 
Ko

m
m

un
al

e 
W

as
se

rw
er

ke
 L

ei
pz

ig
 G

m
bH

 (2
00

4)
 p

ro
je

kt
A

qu
a 

U
nt

er
ri

ch
ts

ba
us

te
in

e 
zu

m
 

Th
em

a 
W

as
se

r 
fü

r 
di

e 
Gr

un
ds

tu
fe

 K
la

ss
en

 1
-4

. K
om

m
un

al
e 

W
as

se
rw

er
ke

. L
ei

pz
ig

 
Kü

nz
li 

D
av

id
 C

., 
Be

rt
sc

hy
 F

., 
de

 H
aa

n 
G.

, P
le

ss
e 

M
. Z

uk
un

ft
 g

es
ta

lt
en

 le
rn

en
 d

ur
ch

 B
ild

un
g 

fü
r 

na
ch

ha
lt

ig
e 

En
tw

ic
kl

un
g.

 D
id

ak
ti

sc
he

r 
Le

it
fa

de
n 

zu
r 

Ve
rä

nd
er

un
g 

de
s 

U
nt

er
ri

ch
ts

 
in

 d
er

 P
ri

m
ar

sc
hu

le
. (

Ve
rs

io
ns

: G
er

m
an

, E
ng

lis
h,

 D
ut

ch
). 

Pr
og

ra
m

m
 T

ra
ns

fe
r-

21
, 

Be
rl

in
ww

w.
tr

an
sf

er
-2

1.d
e  

M
og

he
ir

 Y
., 

H
uj

ai
r 

T.
 A

bu
, Z

om
lo

t 
Z.

, A
hm

ed
 A

., 
Fa

tt
a 

D
. (

20
05

) T
re

at
ed

 W
as

te
wa

te
r 

Re
us

e 
in

 P
al

es
ti

ne
. P

al
es

ti
ne

, G
az

a,
 R

am
al

la
h 

M
W

I 
(J

or
da

ni
an

 M
in

is
tr

y 
of

 W
at

er
 a

nd
 I

rr
ig

at
io

n)
 (2

00
9)

 J
or

da
n'

s 
W

at
er

 S
tr

at
eg

y 
20

08
 -

 
20

22
. W

at
er

 f
or

 L
if

e,
 J

or
da

ni
an

 M
in

is
tr

y 
of

 W
at

er
 a

nd
 I

rr
ig

at
io

n,
 A

m
m

an
, J

or
da

n 
N

A
A

EE
 (N

or
th

 A
m

er
ic

an
 A

ss
oc

ia
ti

on
 f

or
 E

nv
ir

on
m

en
ta

l E
du

ca
ti

on
) (

20
01

) U
si

ng
 

en
vi

ro
nm

en
t-

 b
as

ed
 e

du
ca

ti
on

 t
o 

ad
va

nc
e 

le
ar

ni
ng

 s
ki

lls
 a

nd
 c

ha
ra

ct
er

 d
ev

el
op

m
en

t.
 A

 
re

po
rt

.a
nn

ot
at

ed
 b

ib
lio

gr
ap

hy
. a

nd
 r

es
ea

rc
h 

gu
id

e.
 

ht
tp

:/
/w

ww
.n

ee
tf

.o
rg

/p
ub

s/
En

vi
ro

Ed
Re

po
rt

.p
df

#
se

ar
ch

=%
22

Th
e%

20
N

A
A

EE
%

20
St

an
da

rd
s%

20
Pr

oj
ec

t%
3A

%
20

W
or

ki
ng

%
20

Pa
pe

rs
%

20
on

%
20

th
e%

20
D

ev
el

op
m

en
t%

20
of

%
2

0E
nv

ir
on

m
en

ta
l%

20
Ed

uc
at

io
n%

20
St

an
da

rd
s%

22
 

Si
m

m
on

s 
D

. (
19

94
) T

he
 N

A
A

EE
 S

ta
nd

ar
ds

 P
ro

je
ct

: W
or

ki
ng

 P
ap

er
s 

on
 t

he
 D

ev
el

op
m

en
t 

of
 

En
vi

ro
nm

en
ta

l E
du

ca
ti

on
 S

ta
nd

ar
ds

. N
or

th
 A

m
er

ic
an

 A
ss

oc
ia

ti
on

 f
or

 E
nv

ir
on

m
en

ta
l 

Ed
uc

at
io

n.
 T

ro
y.

 O
hi

o 
Th

e 
W

at
er

co
ur

se
 a

nd
 t

he
 C

ou
nc

il 
fo

r 
En

vi
ro

nm
en

ta
l E

du
ca

ti
on

 (1
99

5)
 P

ro
je

ct
 W

ET
: 

Cu
rr

ic
ul

um
 &

 A
ct

iv
it

y 
Gu

id
e.

 M
on

ta
na

St
at

eU
ni

ve
rs

it
y.

Bo
ze

m
an

 
U

SA
ID

 (U
ni

te
d 

St
at

es
 A

ge
nc

y 
fo

r 
In

te
rn

at
io

na
l D

ev
el

op
m

en
t)

 J
or

da
n 

(2
01

0)
: S

ur
ve

y 
fi

nd
in

g 
of

 y
ou

ng
 p

eo
pl

e'
s 

kn
ow

le
dg

e 
at

ti
tu

de
s 

& 
be

ha
vi

ou
rs

 o
n 

en
vi

ro
nm

en
ta

l i
ss

ue
s:

 
W

at
er

 &
 E

ne
rg

y 
Co

ns
er

va
ti

on
 &

 S
ol

id
 W

as
te

 M
an

ag
em

en
t.

 I
nf

or
m

al
 &

 N
on

 F
or

m
al

 
Se

ct
or

s.
Fi

na
l R

ep
or

t.
Pu

bl
ic

 A
ct

io
n 

Fo
r 

W
at

er
, E

ne
rg

y 
an

d 
En

vi
ro

nm
en

t 
Pr

oj
ec

t.
 

Pr
os

pe
ri

ty
, L

iv
el

ih
oo

ds
 a

nd
 C

on
se

rv
in

g 
Ec

os
ys

te
m

s 
(P

la
ce

) I
Q

C 
Ta

sk
 O

rd
er

 #
5 

�
36

�

Va
n 

A
ff

er
de

n 
M

; R
ei

m
an

n 
S;

 M
ül

le
r-

Bo
go

tá
 A

; P
er

et
zk

i K
; M

ue
lle

r 
R 

(2
00

8)
 P

ri
m

ar
y 

Sc
ho

ol
 

Te
ac

hi
ng

 m
an

ua
l "

Co
ns

tr
uc

te
d 

W
et

la
nd

". 
U

ni
ve

rs
it

y 
of

 W
ae

de
ns

wi
ll,

 S
wi

tz
er

la
nd

, p
p5

1,
 

av
ai

la
bl

e 
at

: h
tt

p:
//

ww
w.

pl
ay

-w
it

h-
wa

te
r.

ch
 

Ve
st

er
 F

. (
19

96
) D

en
ke

n,
 L

er
ne

n,
 V

er
ge

ss
en

. W
as

 g
eh

t 
in

 u
ns

er
em

 K
op

f 
vo

r,
 w

ie
 le

rn
t 

da
s 

Ge
hi

rn
, u

nd
 w

an
n 

lä
ßt

 e
s 

un
s 

im
 S

ti
ch

? 
D

TV
. M

ün
ch

en
 

W
as

m
an

n-
Fr

ah
m

 A
. (

20
10

) N
A

W
I…

so
 lä

uf
t´

s:
 W

as
se

r.
 K

la
ss

e 
5-

6.
 A

O
L 

in
 d

er
 P

er
se

n 
Ve

rl
ag

 
Gm

bH
, B

ux
te

hu
de

 
W

at
er

 A
id

 (d
ow

nl
oa

d 
20

06
) I

ss
ue

 s
he

et
 3

: W
at

er
 a

nd
 s

an
it

at
io

n 
re

la
te

d 
di

se
as

es
. 

ww
w.

wa
te

ra
id

.o
rg

 
                 �  



�
37

�

 

"��
�	


 ,
�L

R;
�

 

                                         

     

�
38

�

             

 C
.�

�9
 D

EF
��

 '
��

10
� �


��

+ 

G�
</

� 
 H

/��
I

!�

"��

 J

��



 

 



 

 

WATER FUN – hands, minds and hearts on WATER FOR LIFE!  124

 

 

 

 

 

9 ANNEX  6:  STUDENT  WORKBOOK,  PALESTINE,  ARABIC  VERSION  
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10 ANNEX  7:  PUZZLE  WATER  CYCLE  ENGL.‐ARAB 

 

 



Image sources for the group puzzle 
 الصورة الأصلية المستعملة لتشكيل اللغز
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please cut horizontally into 4 parts. ( ⎯ ) 
 الرجاء قص الصورة لأربعة أجزاء بشكل أفقي
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please cut vertically into 4 parts. ( ⎟ )          Page 1 
 (صفحة 1)         (الرجاء قص الصورة لأربعة أجزاء بشكل عمودي)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please cut diagonally into 4 parts. ( ⁄ ) 
 (الرجاء قص الصورة لأربعة أجزاء بشكل مائل)
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please cut in a wavelike pattern into 4 parts. ( ∼ )        Page 2 
 (صفحة 2)         (الرجاء قص الصورة لأربعة أجزاء بشكل متموج)
 



   
 
 

  
 
 

  
 
 

  
 
 
Please cut into 12 parts to get 12 jokers. (الرجاء قص الصور للحصول على 12 قطعة  أي 12 جوكر)  Page 3 3 صفحة 
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11 ANNEX  8:  ANALYSIS  TABLE ENGLISH  ‐ ARABIC   
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12 ANNEX  9:  PACKING  LIST  JORDAN  

 

 



 

Absender/ Sender: 
 

BDZ- Bildungs- und Demonstrationszentrum für dezentrale Abwasserbehandlung - e.V. 
Training and Demonstration Centre for Decentralised Sewage Treatment 

 An der Luppe 2   Tel: +49 (0) 341/ 235 1024 --- 0341/ 4422079 
 04178 Leipzig   Fax: +49 (0) 341/ 235 1830 --- 0341/ 234 8811 
 Germany 
 Email: goedert@bdz-abwasser.de --------- stich@bdz-abwasser.de 
 
Unterschrift_____________________  Stempel 
 

 
 
 
 

Transportkiste/ Package 1 of 2 
 
 

 
Gegenstand/ 

Object 
Menge/ 
Amount 

Warenwert €/ 
Value € 

Zolltarifnummer/ 
Customs Tariff Number 

Sheet protectors/ DIN A4 (transparent)  50 2,00€ 3920 9990 
Student workbook 100 200,00€ 4901 9900 
Clothbag/ A4 - blue 17 17,00€ 6305 9000 
Permant marker 10 10,00€ 9609 9090 
Student analysis sheets/ A4 434 10,00€ 4901 9900 
Field trip information sheet 80 5,00€ 4911 9100 

 
 
 

DONATION of Teaching material, no commercial value! 
Value for customs purpose only = € 244,00 

 
 
 
 
 
 
 
 
 

Empfänger/ Recipient: 
 

Dr. Bassim Abbassi 
Al-Balqa´ Applied University 

19117 – Al-Salt 
Jordan 

Tel: 00962-79-5602866 
Fax: 00962 5 353 2392 

Email: babbassi@bau.edu.jo 
 
 



 

Absender/ Sender: 
 

BDZ- Bildungs- und Demonstrationszentrum für dezentrale Abwasserbehandlung - e.V. 
Training and Demonstration Centre for Decentralised Sewage Treatment 

 An der Luppe 2   Tel: +49 (0) 341/ 235 1024 --- 0341/ 4422079 
 04178 Leipzig   Fax: +49 (0) 341/ 235 1830 --- 0341/ 234 8811 
 Germany 
 Email: goedert@bdz-abwasser.de --------- stich@bdz-abwasser.de 
 
Unterschrift_____________________  Stempel 
 

 
 
 
 

Transportkiste/ Package 2 of 2 
 
 

 
Gegenstand/ 

Object 
Menge/ 
Amount 

Warenwert €/ 
Value € 

Zolltarifnummer/ 
Customs Tariff Number 

pH-Test strip booklets 40 40,00€ 4901 9900 
Clear view folder/ DIN A4 (white/ blue) 100 10,00€ 4820 9000 
Student workbook 100 200,00€ 4901 9900 
Clothbag/ A4 - blue 30 30,00€ 6305 9000 
Scissors 30 8,00€ 8203 3000 
Discharge sieves 30 2,50€ 3924 1000 
Table protection plastic cover 32 16,00€ 3920 9990 
Plastic spoons 175 3,00€ 3924 1000 
Adhesive tape 8 1,60€ 3919 9000 

 
 
 

DONATION of Teaching material, no commercial value! 
Value for customs purpose only = € 311,10 

 
 

 
 
 
 

Empfänger/ Recipient: 
 

Dr. Bassim Abbassi 
Al-Balqa´ Applied University 

19117 – Al-Salt 
Jordan 

Tel: 00962-79-5602866 
Fax: 00962 5 353 2392 

Email: babbassi@bau.edu.jo 
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13 ANNEX  10:  INVITATION  PROGRAMME  FLYER JORDAN  (APRIL 2011) 

 

 



hands,minds and hearts on WATER FOR LIFE! 

SMART II Sustainable Management of Available Water 
Resources with Innovative Technologies

This work is funded by the German Ministry of Education & Research 
(BMBF 02WM1080) 

WATER FUN-
 

Al-Salt / Jordan 
th th April  12 - 14   2011

Hashemite Kingdom of Jordan

MINISTRY OF 
WATER AND IRRIGATION

JORDAN 

Contact

Al-Balqa Applied University

Eng. Ghenwa Makhamreh

Research Assistant

PO. Box: Al-Salt 19117

Jordan

Cell Phone: +962 79 621 2121

Tel: +962 5 349 1111 (ext 3053)

Fax: +962 5 353 2392

E-mail: ghenwa_makhamreh@yahoo.com

Conducted by

BDZ

Training and Demonstration Centre

for Decentralised Sewage Treatment

E-Mail: info@bdz-abwasser.de

Web: www.bdz-abwasser.de



The Sustainable Management of Available Water 

Resources with Innovative Technologies (SMART) 

research project supports the Jordan Government in 

its move towards sustainable water use. One key 

element to this approach is the effective treatment 

and adequate reuse of wastewater. This concept is also  

incorporated in Jordan’s Water Strategy 2008-2022. 
The described goals of the strategy state that:

!All treated wastewater will be reused for irrigation 

whenever appropriate, and

!the quality of treated wastewater from all 
wastewater treatment plants meets national 
standards and is monitored regularly.

Treating and reusing wastewater requires new 
technologies and adequate operation and 
maintenance structures. In addition to these 
“technical” aspects, effective implementation 
requires moreover the acceptance of this reuse 
concept within the population and the understanding 
of human behaviour and its impact on the sustainable 

reuse of treated wastewater.

To address this issue, a Capacity Development 
program for primary school teachers and students was 
designed and developed: “WATER FUN – hands, minds 
and hearts on Water for Life”. This program effectively 

delivers the message and aims of the Jordan Water 

Strategy through a didactic reduction for primary 

school students.

The Aims 

Hashemite Kingdom of Jordan

MINISTRY OF 
WATER AND IRRIGATION

JORDAN 

Location

Al-Balqa Applied University

PO. Box: Al-Salt 19117

09:00 Participants registration 
09:30 Welcome to all participants by MWI, Al-Balqa 

Applied University and UNESCO
10:00 Introduction to the workshop by BDZ: Overview on 

"Water Fun…Water for Life" - Delivery and 
presentation of media and materials

10:45 Questions and discussion
11:15 Coffee break
11:45 Work group formation (Randomly)

Activity/ Unit 1: Water cycle - water in nature
12:15 Activity/ Unit 2: Household water consumption in 

Jordan - water in our life
12:45 Delivery of material and Activity/ Unit 3: Water 

pollution – artificial wastewater production
13:30 Lunch break
14:15 Activity/ Unit 3: Water pollution – artificial 

wastewater analysis
15:15 Questions, discussion and evaluation I/ feedback
15:45 Training place preparation for the 2. workshop day, 

brief overview of the process of tomorrow and 
final remarks

16:00h End of workshop I

09:00 Participants registration 
09:30 Activity/ Unit 4: Wastewater treatment I – 

constructing a filter
11:00 Coffee break
11:30 Delivery of material and Activity/ Unit 5: Wastewater 

treatment II – constructing a wetland
13:00 Lunch break
13:45 Treated wastewater – reuse possibilities
15:00 Questions, discussion and evaluation II/ feedback
15:30 Training place clean up, organizational and 

substantive  explanations for tomorrow and final   
remarks

16:00h End of workshop II

Visit to the SMART-Research and Demonstration Site at Fuheis. 
Teachers/ local partners and stakeholders will take part

thApril  12  2011: Workshop teachers I

thApril  14  2011: Workshop teachers III

th
April  13  2011: Workshop teachers II

WATER FUN -
hands,minds and hearts on WATER FOR LIFE! 



الأيدي و العقول و القلوب على الماء من اجل الحياه!

استدامة الإدارة لموارد المياه المتاحة باستخدام وسائل التكنولوجيا المبتكره 
SMART II 

(BMBF 02WM1080)هذا العمل مدعوم من وزارة التعليم و البحث العلمي الألمانية 

مرح المياه

 السلط / الأردن
 ٢٠۱۱ نيسان   ۱٢-۱٤

Hashemite Kingdom of Jordan

MINISTRY OF 
WATER AND IRRIGATION

JORDAN 

Contact

Al-Balqa Applied University

Eng. Ghenwa Makhamreh

Research Assistant

PO. Box: Al-Salt 19117

Jordan

Cell Phone: +962 79 621 2121

Tel: +962 5 349 1111 (ext 3053)

Fax: +962 5 353 2392

E-mail: ghenwa_makhamreh@yahoo.com

Conducted by

BDZ

Training and Demonstration Centre

for Decentralised Sewage Treatment

E-Mail: info@bdz-abwasser.de

Web: www.bdz-abwasser.de



إســتدامة الادارة لموارد المياه المتاحــه باســـتخدام وســـائل التكنولوجيا 

(SMART) المبتكرة

هو مشـروع بحـث يدعم الحـكومة الأردنية في عملية التقـدم نحـو ديمومة 
اسـتعمال المياه . العنصر الرئيســي لهذا المنهج هو معالجة مياه الصرف 
الصحـي و اعادة اسـتخدامها. وقــد تم ادراج هذا المفهوم في اســتراتيجية 

. - ٢٠٢٢المياه في الأردن لعام  ٢٠٠٨

 من اهم الأهداف التي نصت عليها الأستراتيجية:

!·سيتم استخدام جميع مياه الصرف الصحي المعالجة لأغراض الري.

!·جودة المياه العادمة المعالجة من جميع محـطات معالجة مياه الصرف 
يجب ان تتوافق مع المعايير العالمية و ذلك مع استمرارية المراقبة بشـكل 

منتظم.

 معالجة المياه العادمة وإعادة استخدامها يتطلب الأعتماد على اساليب
 تكنولوجيه جديدة وهياكل صيانة وعمل كافية. وعلاوة على ذلك فان

 الجوانب "التقنية" ٬ و التنفيذ الفعال يتطلب قبول السكان ٬ وفهم
 السلوك البشري و أثره على ديمومة إعادة استخدام المياه العادمة

المعالجة .

 لمعالجة هذه المسألة تم تصميم وتطوير برنامج تنمية القدرات.
 .لمعلمي المدارس الابتدائية والطلاب

“ مرح المياه-- الأيدي والعقـول والقـلوب على الماء من أجل الحــياة!". 

حـيث ان هذا البـرنامج يقـوم  بشــكل فعال على  توصيل رســالة وأهداف 

اسـتراتيجية المياه في الأردن من خلال منهاج تعليمي  يقـوم على تبســيط 

المفاهيم و المبادئ المتعلقة بإعادة استخدام المياه المعالجه بحـيث تتلائم و 

مستوى طلاب المدارس الإبتدائية.

الأهداف

Hashemite Kingdom of Jordan

MINISTRY OF 
WATER AND IRRIGATION

JORDAN 

الموقع

جامعة البلقاء التطبيقية 

۱۹۱۱۷صندوق بريد : السلط   

   تسجيل المشاركين9:00
    الكلمات الترحيبية من قبل وزارة المياه و الري و جامعة البلقاء التطبيقية و 9:30

اليونيسكو
10:00 BDZ مقدمة عن ورشة العمل (مرح المياه.....مياه مدى الحياة) من قبل فريق  

بالاضافة الي توزيع المواد و عرض تقديمي يشمل شرح عن المواد ووالوسائل 
التعليمية
.    طرح للاسئلة و المناقشة10:45
     استراحة11:15
    تشكيل المجموعات (التوزيع بشكل عشوائى) , النشاط الاول /المجموعة 11:45

الاولى: دورة المياه -المياة في الطبيعة 
  النشاط الثاني/المجموعة الثانية: كميات استهلاك المياه المنزلية في الاردن-12:15

المياه في حياتنا 
  توصيل المواد و توزيعها, النشاط الثالث/المجموعة الثالثة: تلوث المياه-عمل 12:45

مياه عادمة اصطناعيه 
  استراحة الغداء 13:30
 النشاط الثالث/المجموعة الثالثة: تلوث المياه-التحليل للمياه العادمة 14:15

الإصطناعيه 
  الاسئلة و المناقشة بالاضافة الى التقييم الاول / اخذ اراء الحاضرين 15:15
  التحضير لورشة العمل الثانية و مراجعة سير العملية لليوم التالي باختصار15:45
    نهاية ورشة العمل الاولى16:00

  تسجيل المشاركين9:00
  النشاط الرابع/المجموعة الرابعة: معالجة المياة العادمة ۱-العمل على صنع 9:30

مرشح (فلتر)
  استراحه11:00
   توصيل المواد و توزيعها, النشاط الخامس/المجموعة الخامسة: معالجة 11:30

المياه العادمة ٢-عملية تشكيل الارض الرطبه
  استراحة الغداء13:00
  المياة العادمة المعالجة - امكانية اعادة استخدام المياه المعالجة13:45
  الاسئلة و المناقشة بالاضافة الى التقييم الثاني / اخذ اراء الحاضرين15:00
  تنظيف مكان التدريب, بالاضافة للتنظيمات و المواضيع التي ستطرح يوم 15:30

غد و الملاحظات النهائية .
  نهاية ورشة العمل الثانية16:00

) للابحاث و الشرح في الفحيص بمرافقة كل من  SMARTزيارة ميدانية لموقع (
المعلمين و الشركاء المحليين و الأعضاء المعنيين

/٤/           ورشة العمل الاولى  للمعلمين ٢٠۱۱الثلاثاء  ۱٢

/٤/    ورشة العمل الثالثة للمعلمين ٢٠۱۱الخميس  ۱٤

/٤/        ورشة العمل الثانية للمعلمين ٢٠۱۱الأربعاء  ۱٣

WATER FUN -
hands,minds and hearts on WATER FOR LIFE! 
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14 ANNEX  11:  SCHOOLS  DATA  JORDAN  (APRIL  2011)  
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 1

TEACHER’S FEEDBACK   1st day      
 
 
 
Evaluation sheet for the pilot teaching unit “Water Fun – hands, minds and hearts on Water for 
Life!” in the Al - Balqa’ Applied University, Al-Salt, 12th – 13th of April 2011. 
 
Please give us a feedback and evaluate the presentation of the next two days; return the sheets 
to us at the end of the workshop. 
 
Feel free to add any additional comment or suggestion on the backside of the following pages. 
Share your experiences with your group members and have a look at the book. 
 
Thank you very much for taking the time to this evaluation. Your input is greatly appreciated and will be taken into 
account to improve the quality and relevance of future workshops. 
 
 
Your name and school (if you want): ___________________________________________________________________ 
 
 
 
 

Unit 1: Water cycle – Water in nature 
 
 

Please mark your assessment. 
 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
 

     

 
 
 
 

Unit 2: Household water consumption in Jordan – Water in our life 
 
 

Please mark your assessment. 
 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
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Unit 3: Water pollution – Artificial wastewater production and analysis 
 

 
Please mark your assessment. 

 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
 

     

 
 
 
 

TEACHER’S FEEDBACK    2nd day    13th of April 2011 
 
 

Unit 4: Wastewater treatment I – Constructing a filter 
 

 
Please mark your assessment. 

 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
 

     

 
 
 

Unit 5: Wastewater treatment II – Constructing a wetland 
 
 

Please mark your assessment. 
 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
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Unit 6: Treated wastewater – Reuse possibilities 

 
 

Please mark your assessment. 
 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. The selected content is appropriate and fits into the 
current curriculum. 
 

     

 

2. The background information for the teacher is 
sufficient. 
 

     

 

3. The teaching methods are purposeful. 
 

     

 

4. The instructional procedures are systematic and 
sufficient. 
 

     

 

5. The student workbook is attractive and illustrative. 
 

     

 
TEACHER’S FEEDBACK  General feedback and overall impression 12th and 13th of April 2011 

 
 

Please mark your assessment. 
 

 
I agree 

completely 

 
I agree 
partly 

 
neutral 

 
I partly 
disagree 

 
I disagree 

completely 
 

1. I have obtained new information and contents for 
my duties as a teacher. 
 

     

 

2. The new information and contents are relevant 
for my duties as a teacher. 
 

     

 

3. The workshop met my expectations and requests. 
 

     

 

4. The organization and preparation of the 
workshop was good. 
 

     

 

5. The medias for the teaching unit (workbook/ 
handbook) are well prepared for the implementation 
in school. 
 

     

 

 

5. The materials for the different units are well 
selected for classroom use. 
 
 

     

 

6. The participation possibilities during the 
workshop were adequate. 
 

     

 

7. The learning and working atmosphere during the 
workshop was pleasant. 
 

     

 

8. The presentation of the single units satisfied my 
expectations. 
 

     

 

9. The facilitators were open to any questions and 
suggestions. 
 

     

 
10. The facilitators made a good overall impression. 
 

     

 

11. The possibility to implement this teaching unit 
in my school is very good. 
 

     

 

12. A teacher network would facilitate the 
implementation in schools and secure a wider 
distribution of the teaching unit. 
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  2011- نيسان-12    اليوم الاول         استطلاع اراء المعلمين
 
 

 
  "الماء من أجل الحياة على القلوبو ،لالعقو ,يديالأ " مرح المياه "  لدورة التدريب التجريبية تقييمال ورقة
 .2011أبريل  13-12،السلط ،التطبيقية البلقاء جامعة في
 

 .ورشة العمل نھاية في الأوراق ةاعادعلى أن يتم  ؛يومين المقبلينلل قديمي التعرضال وتقييم كمتعليقات اعطاءنا يرجى
 

 أعضاء مع شارك خبراتك. التالية الصفحات ظھر على اقتراح  ايأو إضافي تعليق أي إضافة في لا تتردد
 .الكتاب  نظرة علىيإلقو مجموعتك

 
  ورشات أھميةو نوعية تحسينل الاعتبارعين  في تؤخذ  سوفمداخلاتكم. خذ الوقت الكافي لھذا التقييملا جزيلا شكرا

  .العمل في المستقبل
  

 
  ______________________________________________________________________________)اختياري( و اسم المدرسةالإسم 

 
 

   في الطبيعةهاي الم-- هايدورة الم : 1الوحدة 
  

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحالية معاسبتني مناسب ولمختارالمحتوى ا .1

     

  
 .المعلومات الأساسية للمعلم كافية .2

     

  
 .ية كانت ھادفةساليب التعليمالأ .3

     

  
 .ية كانت منظمة و كافالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب ولطالبل كراسة التمارين .5

     

 

  في حياتنا  الماء-- الاردن في المنزلية المياه استھلاك كميات : 2دة الوح

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحاليةمع اسبيتن مناسب ولمختارالمحتوى ا .1

     

  
 .المعلومات الأساسية للمعلم كافية .2

     

  
 .ية كانت ھادفةساليب التعليمالأ .3

     

  
 . كانت منظمة و كافيةالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب وكراسة التمارين للطالب .5

     

 
 
 
 



 2

 
  ناعية طصو تحليل المياه العادمة الإانتاج  – تلوث المياه : الثالثة الوحدة

 
  

  المناسبتقدير عند ال يرجى وضع إشارة
  

 تماما أتفق
  

 جزئيا  أتفق
  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحالية معاسبيتن مناسب ولمختارالمحتوى ا .1

     

  
 .المعلومات الأساسية للمعلم كافية .2

     

  
 .ية كانت ھادفةمساليب التعليالأ .3

     

  
 . كانت منظمة و كافيةالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب وكراسة التمارين للطالب .5

     

 
 
 

  2011- نيسان-12    اليوم الثاني         استطلاع اراء المعلمين
 
 

 )فلتر(رشًح مُ  بناء -- 1 معالجة مياه الصرف الصحي  :  الرابعة وحدةال
 

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحالية معاسبيتن مناسب ولمختارالمحتوى ا .1

     

  
 .المعلومات الأساسية للمعلم كافية .2

     

  
 .ية كانت ھادفةساليب التعليمالأ .3

     

  
 . كانت منظمة و كافيةالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب وكراسة التمارين للطالب . 5

     

 
 

 رطبةالراضي لأا بناء -  2 معالجة مياه الصرف الصحي  :  الخامسة وحدةال
 

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحالية معاسبيتن مناسب ولمختارالمحتوى ا .1

     

  
 .المعلومات الأساسية للمعلم كافية .2

     

  
 .ية كانت ھادفةساليب التعليمالأ .3

     

  
 . كانت منظمة و كافيةالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب وكراسة التمارين للطالب .5

     



 3

 
 

 
  امكانية اعادة الاستخدام–المياه العادمة المعالجة: الوحدة السادسة

 

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . المناھج الحالية معاسبيتن مناسب ولمختارالمحتوى ا .1

     

  
 .للمعلم كافيةالمعلومات الأساسية  .2

     

  
 .ية كانت ھادفةساليب التعليمالأ .3

     

  
 . كانت منظمة و كافيةالإجراءات التعليمية والمنھجية .4

     

  
  واضح جذاب وكراسة التمارين للطالب .5

     

 
 

 2011- نيسان-13 و 12       طباع الاجماليالملاحظات العامة و الإن       استطلاع اراء المعلمين
 

  
  المناسبتقدير عند ال يرجى وضع إشارة

  
 تماما أتفق

  
 جزئيا  أتفق

  
 محايد

  
 لا أتفق جزئيا

  
 أختلف تماما

  
 . عن مھامي كمدرس جديدة و محتوياتحصلت على معلومات .1

     

  
 .واجباتي كمدرسبصلة ذات الجديدة  والمحتوياتالمعلومات  .2

     

  
 .يتلبامتط توقعاتي و حققتعملالورشة  .3

     

  
 . ورشة العمل كانت جيدةات وإعدادتنظيمات .4

     

  
بشكل   معدة)كراسة التمارين للطالب /دليل المعلم (وحدة التدريسلالوسائل التعليمية  .5

 . في المدرسةو تناسب التطبيقجيد 

     

  
تطبيق اللملائمة  جيدبشكل  ھاتم اختيار وحدات المختلفة المستخدمة للشرح للموادال  .6
  .الغرف الصفية في

     

  
 .المشاركة خلال ورشة العمل كانت كافيةامكانية  .7

     

  
 ه و ممتعه مريحت كان التشاركيوالعمل التعليم اءجوأ .8

     

  
 .الشرح التفصيلي لكل وحدة من الوحدات ارضى توقعاتي .9

     

  
 .راحاتسئلة واقتالأ للإجابة على تعاونين مواكان مدربينلا .10

     

  
 .اجيد   عاماانطباعامدربين اعطوا لا .11

     

  
 .واردة ھذه الوحدة التعليمية في مدرستي طبيقتاحتمال  .12

     

  
  تسھل التطبيق في المدارس و من الممكن ان بين المعلمينمعلوماتالتبادل شبكة  .13

  .توسع انشار الوحدات التعليمية
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16 ANNEX  13:  CERTIFICATE  FOR  PARTICIPANTS  

 

 



 

Certificate of Attendance 
 
 

This is to certify that 
 

————————————- 
 

has successfully completed the teachers training programme  
 

Water Fun -  
hands, minds and hearts on WATER FOR LIFE! 

 
4th – 6th of December 2011 

 
in Amman, Jordan 

 
 
This course introduces participants to the concepts of wastewater treatment 
and reclaimed water reuse possibilities for primary school education (5th/ 6th 
grade) through a 20-hour practical and theoretical workshop and a field ex-
cursion.  
 
Thank you for your commitment to sustainable water use education and for 
your willingness to educate future generations of the Palestinian National 
Authority about water conservation. 
 
 

Amman, 6th of December 2011 
BDZ e.V. 

 
 
 
 Jaime A. Cardona       Ruth Goedert 
 International Projects Coordinator     Capacity Building 
 BDZ e.V.         BDZ e.V. 
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17 ANNEX  14:  INVITATION  PROGRAMME  FLYER PALESTINE (DECEMBER 2011)  

 

 



 
SMART II Sustainable Management of Available Water 

Resources with InnovaƟve Technologies 
This work is funded by the German Federal Ministry of EducaƟon & Research 

(BMBF 02WM1080) 

Amman,  Jordan 
December 4th‐ 6th 2011 

 

Contact 

Al‐Balqa Applied University 

Eng. Ghenwa Makhamreh 

PO. Box: Al‐Salt 19117 

Jordan 

Cell Phone: +962 79 621 2121 

Tel: +962 5 349 1111 (ext 3053) 

Fax: +962 5 353 2392 

E‐mail: ghenwa_makhamreh@yahoo.com 

Conducted by 

BDZ Training and DemonstraƟon Centre  
for Decentralised Sewage Treatment 
 
E‐Mail: info@bdz‐abwasser.de 

Web: www.bdz‐abwasser.de 

WATER FUN 

hands, minds and hearts on WATER FOR LIFE! 
 



The  announced  Capacity  Development  Program 
Water Fun ‐ hands, minds and hearts on Water for 
Life! has been designed and developed within  the 
framework  of  the  project  “Sustainable  Manage‐
ment of Available Water Resources with InnovaƟve 
Technologies  ‐  Sustainable Water Management  in 
the Lower Jordan RiŌ Valley”. The SMART‐project is 
funded by  the German  Federal Ministry of Educa‐
Ɵon and Research (BMBF). 

The  program  addresses  primary  school  teachers 
and  their students  (5th/ 6th grade) and aims at  the 
awareness raising of wastewater producƟon, analy‐
sis and adequate wastewater  treatment as well as 
reflected  reuse possibiliƟes of  treated wastewater 
in  the  PalesƟnian  NaƟonal  Authority,  thus  sup‐
porƟng  the  country's  strong  orientaƟon  towards 
sustainable  water  management  reflected  in  the 
PalesƟnian NaƟonal Water Plan (2000 ‐ 2020). 

Reusing  treated  wastewater  requires  adequate 
technologies and operaƟon and maintenance struc‐
tures.  In  addiƟon  to  these  “technical”  aspects, 
effecƟve  implementaƟon 
requires  in  parƟcular  the 
acceptance  of  this  reuse 
concept within the popula‐
Ɵon and the understanding 
of human behaviour and its 
impact  on  the  sustainable 
reuse  of  treated 
wastewater.  

To address this issue the program effecƟvely deliv‐
ers the message and aims of the PalesƟnian NaƟon‐
al Water Plan through a didacƟc reducƟon  for pri‐
mary  school  students  with  various  classroom  ex‐
periments, supporƟve reflecƟon processes, student 
friendly media and materials. The program finishes 
with an  illustraƟve and summarizing field  trip  to a 
decentralized  wastewater  treatment  demonstra‐
Ɵon site. 

The program is supported by the PalesƟnian Water 
Authority, the PalesƟnian Hydrology Group and the 
PalesƟnian Ministry of EducaƟon and Higher Educa‐
Ɵon. 

PROGRAM 

December 3th 2011  

December 4th 2011: Workshop I  

 

December 5th 2011: Workshop II 

 

December 6th 2011: Workshop III 

December 7th 2011: Return travel to PalesƟnian  

                                     NaƟonal Authority 

9:00h  IntroducƟon to media and materials 

10:00h  AcƟvity/ Unit 1: Water cycle ‐ water in nature 

10:30h  Coffee break 

11:00h  AcƟvity/ Unit 2: Household water consumpƟon in 
PalesƟne ‐ water in our life 

12:00h  AcƟvity/ Unit 3.1: Water PolluƟon ‐ arƟficial 
wastewater producƟon 

13:30h  Lunch break 

14:30h  AcƟvity/ Unit 3.2: Water polluƟon ‐ arƟficial 
wastewater analysis 

15:45h  Workshop review, reflecƟon and final remarks 

16:15h  End of workshop I 

19:00h  Dinner 

9:00h  Oral recap of AcƟviƟes/ Units 1 ‐ 3.2 

9:30h  AcƟvity/ Unit 4: Wastewater treatment I ‐ 
construcƟng a filter 

11:00  Coffee break 

11:30  AcƟvity/ Unit 5: Wastewater treatment II ‐ 
construcƟng a wetland 

13:30h  Lunch break 

14:30h  AcƟvity/ Unit 6: Treated wastewater ‐ reuse 
possibiliƟes 

15:30h  Workshop review, reflecƟon, final remarks, training 
place clear up 

16:15h  End of workshop II 

19:00h  Dinner 

For more informaƟon  

hƩp://www.bmbf.wasserressourcen‐management.de/en/109.php 

www.iwrm‐smart.org 

hƩp://www.bdz‐abwasser.de/, hƩp://www.ufz.de 

18:00h  Welcoming meeƟng: Project and program 
overview 

20:00h  Joint dinner 

9:00h  Visit to the SMART Research and DemonstraƟon 
Site at Fuheis 

13:00h  Lunch break 

14:00h  Return to the Larsa Hotel 

17:00h  Closing meeƟng: CerƟficate hand over by BDZ and 
Al‐Balqa, workshop resume and evaluaƟon, 
implementaƟon strategy discussion 

19:00h  Joint Dinner 

Contact BDZ 

Ruth Goedert        Jaime A. Cardona 

Email: goedert@bdz‐abwaser.de    cardona@bdz‐abwasser.de 
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18 ANNEX  15:  INVITATION  PROGRAMME  FLYER JORDAN  (PLANNED  OCTOBER  2012)  

 

 



WATER FUN — 
- hands, minds and hearts on WATER FOR LIFE! 

 
SMART II Sustainable Management of Available Water 

Resources with Innovative Technologies 
This work is funded by the German Federal Ministry of Education & Research

(BMBF 02WM1080) 

 
Amman,  Jordan 

October 2012 

 

 
Developed and conducted by: 
BDZ Training and Demonstration Centre  
for Decentralized Sewage Treatment, Germany 
 
Mail: info@bdz‐abwasser.de 
           goedert@bdz‐abwasser.de 
Web: www.bdz‐abwasser.de 
 
Contact 
Prof. Dr. Bassim E. Abbassi 
Al‐Balqa Applied University 
Tel: +962 5 349 1111 (ext 3053) 
Fax: +962 5 353 2392 
 
Maram Abo Alsamen 
Mobile: 0779931198 
Mail: aboalsamenmaram@yahoo.com 

Funded by 



The  announced  Capacity  Development  Programme 
Water Fun ‐ hands, minds and hearts on Water for Life! 
has  been  designed  and  developed within  the  frame‐
work of the project “Sustainable Management of Avail‐
able Water  Resources with  Innovative  Technologies  ‐ 
Sustainable Water Management  in  the  Lower  Jordan 
Rift Valley”. The SMART‐project  is  funded by  the Ger‐
man  Federal  Ministry  of  Education  and  Research 
(BMBF). 

The programme addresses primary school teachers and 
their  students  (5th/ 6th grade) and aims at  the aware‐
ness  raising  of  wastewater  production,  analysis  and 
adequate  wastewater  treatment  as  well  as  reflected 
reuse possibilities of  treated &  reclaimed wastewater 
in Jordan, thus supporting the country's strong orienta‐
tion towards sustainable water management reflected 
in Jordan’s Water Strategy 2008‐2022. 

Reusing  treated  wastewater  requires  adequate  tech‐
nologies and operation and maintenance structures. In 
addition  to  these  “technical” aspects, effective  imple‐
mentation requires in particular the acceptance of this 
reuse  concept  within  the  population 
and  the  understanding  of  human  be‐
haviour  and  its  impact on  the  sustain‐
able reuse of treated  wastewater.  

To  address  this  issue  the  programme 
effectively  delivers  the  message  and 
aims  of  the  Jordanian Water  Strategy 
through  a  didactic  reduction  for  pri‐
mary  school  students  with  various 
classroom  experiments,  supportive  reflection  proc‐
esses  and  student  friendly media  and materials.  The 
programme finishes with an  illustrative and summariz‐
ing  field  trip  to a decentralised wastewater  treatment 
demonstration site. 

 

PROGRAMME 

October 1st/ 8th 2012 

October 2nd/ 9th 2012 

 
October 3rd/ 10th 2012 

 
October 4th/ 11th 2012 

9:00h  Introduction to media and materials 

10:00h  Activity/ Unit 1: Water cycle ‐ water in nature 

10:30h  Coffee break 

11:00h  Activity/ Unit 2: Household water consumption in 
Jordan ‐ water in our life 

12:00h  Activity/ Unit 3.1: Water Pollution ‐ artificial waste‐
water production 

13:30h  Lunch break 

14:30h  Activity/ Unit 3.2: Water pollution ‐ artificial waste‐
water analysis 

16:00h  Review, reflection and final remarks 

16:30h  End  

19:00h  Dinner 

9:00h  Oral recap of Activities/ Units 1 ‐ 3.2 

9:30h  Activity/ Unit 4: Wastewater treatment I ‐ construc‐
ting a filter 

11:00  Coffee break 

11:30  Activity/ Unit 5: Wastewater treatment II ‐ 
constructing a wetland 

13:30h  Lunch break 

14:30h  Activity/ Unit 6: Treated wastewater ‐ reuse possi‐
bilities 

16:00h  Resume, evaluation & training place clear up 

16:45h  End  

19:00h  Dinner 

16:30h 

17:00h 

Welcoming coffee 

Opening session 

19:00h  Dinner 

8:30h  Visit to the SMART ‐ Research, Demonstration and 
Training Facility for Decentralized Wastewater Treat‐
ment and Reuse 

10:30h  Return to the Hotel 

11:30h  Coffee break & Certificate hand over 

∼14:00h  Return travel 

   

For more information please visit: 

http://www.bmbf.wasserressourcen‐management.de/en/109.php 

www.iwrm‐smart.org 

http://www.bdz‐abwasser.de 

http://www.ufz.de 
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20 ANNEX  17:  WORKSHOP PREPARATION  LIST  FOR  OCTOBER 2012  

 

 



Workshop preparation list for BAU/ BDZ from BDZ 
 
Subject is to carry out preparation activities for the two Water Fun workshops in October 2012 in 
Amman. 
 

1. Compilation of the media for 32 teachers 
 (storage in Larsa Hotel the 30th of September 2012) 
 
 - BDZ cloth bag (each teacher gets 1) (available in BAU) 
 - Workshop programme flyer (available in BAU) 
 - Teacher handbook in Arabic & English (available in BAU) 
 - Student workbooks (each teacher gets 5) (available in BAU) 
 - Laminated puzzle pages (each teacher gets (available in BAU) 
 - Water analysis tables English/ Arabic (each teacher gets 10/ 10) (available in BAU) 
 - Reclaimed domestic wastewater regulations English/ Arabic (available in BAU) 
 - Workshop evaluation sheets English/ Arabic (attached) 
 - Field trip information Arabic/ English (available in BAU & attached) 
 - Name tags for the teachers Arabic & English 
 - Teachers implementation report sheet in Arabic/ English (attached) 
 
2. Compilation of the material sets & consumables for two workshops 
 (storage in Larsa Hotel the 30th of September) 
 
The materials & consumables have to be transported to the Larsa Hotel until the 30th of September 2012 and 
stored in the assigned workshop/ meeting room there. A list with these items and some further information is 
attached. For each workshop we will need the complete list of items, which are stored in BAU or Fuheis or 
which shall be bought before. 
 

 Unit 3.3 Material for artificial wastewater production … 
 
These items shall be bought before the workshop. Coffee & tea has to be prepared one/ two days before and 
stored in a cool place. 
 
 Unit 3.3 Material for wastewater analysis… 
 
Stored in BAU. 
 
 Unit 4 & 5 
 
The plants might be organized at the University Greenhouse, the woodships (and wooden slats, see below) at 
the University Carpentry. Sand, stones and gravel is stored in Fuheis and has to be washed before 
transporting to the Hotel. Iyad knows how to pack and label it, so that we know during the workshop which 
gravel for which unit is. 
 
 Material Unit 1 – 6 
 
Stored in BAU. 
 
3. Meeting room in Larsa Hotel & meals 
 
Controlling of meeting room conditions and size for about 22 persons: beamer & screen, white board, chairs, 
tables for group work (5) and material exhibition (3), sink & running water… 
 
Meals, coffee breaks should be served at indicated times (compare programme schedule). 
 
4. Organization of the Field trip 
 
Organizing the University bus & informing Iyad about his presentation schedule(s). 
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