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Which water you will drink? Why?
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Which water you will drink? Why?

Treated
- Ground Water
Soft drink canbecleaned by nome  VV/AStE VWater

filter) (Clean & drinkable water)
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(Sugar & gas)
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Drinking Treated \Wastewater
(NeWater)

Public Education of NEWater (Vice Minister,

FPusLic )
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Annual Mean Temperature

*Arid Country with annual
rainfall of 100 mm
* Annual Evaporation
7,714 MCM
* Groundwater Is the main
source of water




Challenges «baadll

/ ater Shortage olwll i

2) Sea Water Intrusion (Salinity Problem) 4l 4a sl




Wastewater Treatment Plants > 402

STP water (m3)/day)
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Treated Wastewater
outside Muscat

pIP YOU KNOW?

You would have to flush your toilet

around six million times to generate the
same volume of wastewater that the city's
two treatment plants receive every day.

-

(Pl caSa i) (o sall LT / plad 2015 2020 2025 2030 2035 2040
Total production 537,773 | 572,137
38,861 69,129 | 353,998 664,706

¢ i EI(M3/day)
800,000 - = TE Supply
600,000 - mmmm High Season Balance
400,000 - s Mid Season Balance
200,000 - [ Low Season Balance
S ~=0— Mid Season Deman
(400,000) - ~ Q&J

—Haya

= 3

|



TREATED WATER QUALITY

i **MD
Darameter Unit Concession Agreement 145/93 *;;9,/\3 E
*Groupl | Group 2 | Std.A Std. B
(Bl?i)g:gj)mical Oxygen Demand ma/L <15 <15 15 20 20
Chemical Oxygen Demand (COD) mg/L - - 150 200 200
Total Suspended Solids (TSS) mg/L <15 <20 15 30 30
Total Kjeldahl Nitrogen (TKN) mg/L - - 5 10 5
Ammonia Nitrogen (NH;-N) mg/L - - 5 10 1
Total Nitrogen mg/L <15 <40 - - 15
Nitrate (as NO,) mg/L - - 50 50 15
Total Phosphorus (TP) mg/L <30 <30
Oil & Grease (0&G) mg/L <5 <5
pH : :
Fecal Coliform MPN/100 <200 <200
mL
Nematode Ova Ova/L <1 <1

A sna s At Aalva ol
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Greener & Healthier Oman




HAYA WATER (TE) MASTER PLAN

The Haya Water prepared a Master Plan for the reuse of
treated water in Muscat Governorate in 2013 and was
updated in 2016 to assess the current and future needs
of the Treated Effluent, which aims to maximize the
consumption of treated water up to 73% until year
2027.

04 2017 statistic

Average of wastewater
generation 167,000m3/day

Average of TE production
159,000m?3/day

Average of TE utilization
86,000m?3/day

Master Plan 2016 - 2045
Muscat Water Reuse Scheme Project

o

Asset Management Division

Asset Planning Department
December 2016

Discharged to Sea




-~ Deficit (FW) Excess (TWW)
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o Water-Media -

Can Water Media help?
Yes BUT Needs Data

FRESH

DRINKING WATER

T0 THE RESCUE! Stay Healthy

Stay Hydrated



| Vegetables Irrigated by Treated Wastewater,
~ Groundwater and Mix of both Waters
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Mitigating Environmental Risks of =
Wastewater Reuse for Agriculture
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FROM THE AMERICAN PEOPLE
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esult and discussion

* Crop (Eggplant) chemical properties (mg/1)

Conc. (mg/1)
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Zn Cu Pb Cd
5.0 0.05 0.10 0.01
2.0 0.20 5.0 0.01 0.2
pean Union Standards - - - - - -
2002)
SEPA (2010) NA 2.00 1.00 .015 .005 .05 | 0.10
abata-Pendias (2010) 0.8 NA NA NA NA | NA | NA
Indian Standard NA 300- 135- 250- 3-6 | NA | NA
(Awashthi 2000) 600 270 500
WHO/FAO (2007) i - - - n N By
uropean Union Standards NA 300 140 300 3.0 NA | 150
EU2002)
SEPA (2010) NL 200 50 300 3.0 | 80 | NA
bata-Pendias (2010) 1000 NA NA NA NA [ NA | N
NL 50.0 30.0 2.5 1.5 NL
450 60.0 40.0 5.0 0.2 500
nion Standards 60 40 0.30 0.20



Biological Test
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Wheat Irrigated by Treated \Wastewater
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“Plant parameters as affected by different irrigation methods
and water qualities

Value

40

35

30

25

20

15

10

5

0

= FW Furrow ®m FW Drip

= TW Furrow = TW Drip

Height (cm) Spike Length

(cm)

1

Weight (g) (t/ha)
Plant parameter

1000 Grain  Spike Yield (t/ha) Biological Yield Straw Yield (t/ha)






3,263,862
1,502,525
1,333,898
1,112,959

322,222

234,453
23,679
2,188

105,929.14
37,294.65
29,515.50
44,006.17
10,282.98
3874.09
132.38




e Palm Water

» Kc values ranged from 1.38 in
summer and full fruit
development to 0.6 in winter.

e Summer 350 |/day

e Remaining seasons 280 —
320 l/day

- Date palms water

requirement = 60 m3/y
Zlias AR of Afand) miliil) judd .
— olall (o Ll c2Sa 0 60 (A
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THE AMERICAN PEOFLE
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Health ' W

/ Application of Treated Wastewater in Agriculture
Short — Long Term Potential Risk?

Micropollutants in treated wastewater

Human exposure Plant uptake



Obyectives —

/Aim Of the Study W gatn with treated wistewater Naman oseun to ALK

: In el agrcultual syslems IR by (g eyt
* Evaluate the effect of using treated
wastewater on the quality of soil,
seasonal (vegetables) and perennial

plants (fruits) that were continuously

Irrigated by treated wastewater.

* Look for possible applications of

Mals
boxtumeltm

treated wastewater in agricultural system

such as hydroponic and cooling system

PRI () 00
IR e ol

of greenhouses, so this resource can be = "\ el

utilized efficiently.
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New Field for Treated Wastewater Studies




Oman Water D|a rﬁ"

&Wastewater
Services Company
Annual and Seasonal Plants Irrigated with Treated Wastewater Member of Nama Group
Table 1: Plants grown in treated wastewater field
Plant Type Number | Number Arabic Name
of of .
Varieties | Plants Treated Wastewater Field Involved:
Mango 5 6 sala
g‘r‘;‘;g“ : : ;:j < 206 types of plants (fruits and vegetables)
Grape Fruit 1 2 sanl S .
Date Palm 3 3 s Dragon fruits | /s (a0 B
Fig 4 10 ol L
Girege 3 8 = Pomegranate 2 4 o4y
Mulberry 3 9 (Sl ) : TR
o = = S Olive | I /) k)
Buckthorn (Sidr) 3 10 pew Adansonia | )
Tamarind 1 2 PR o a1 o
e 1 1 & | Omamental plants 5 10 Ly el
e . #2921 Cactus plants 5 10 Juall il
anana 2 4 Iy T
Pictam, Indian Almond 1 5 K Jatmpha (Biofuel) | 15 G5 s iy s
Sour Cream or Parchment 1 8 Jiniia . -
(Almstafel) Castrol (Biofuel) l 5 g5 2
Papaya 2 25 lis .
i i > 25| | Rose-Basil 6 30 (e - (Jag) -4 3
Pembert Fruit 1 2 (2o - adll) Sl 3 jal
Moringa 3 5 F oA jge Tﬂtal 70 206 ﬁJ"@"-“
Frankincense 1 1 odd
Sapodilla 2 6 Sl
\ete V
e

35



Treated Wastewater Field
Seasonal crops such as vegetablei(mradlsh beans, lettuce, Water)lon/eetcorn

‘sugareaﬁéﬁld forage (alfalfa & grass).

PR e

'm'




Treated Wastewater Field

/Fﬁmhouses for controlled agriculture with two shad houses to grow
flowers, grapes and roses

SRt T ateat b ond saa® i 2 0




Annual Plants Irrigated with Treated Wastewater
Excellent growth with-high production
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Annual Plants Irrigated with Treated Wastewater
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Conc (mg/Kg)
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Fe Zn Cu
andard 0.03 5.0 0.05
hthi 2000)
O/FAO (2007) NA 2.0 0.20
ropean Union Standards - - -
EU2002)
USEPA (2010) NA 2.00 1.00
Kabata-Pendias (2010) 0.8 NA NA
Indian Standard NA 300- 135-
(Awashthi 2000) 600 270
WHO/FAO (2007) . - _
European Union Standards NA 300 140
(EU2002)
USEPA (2010) NL 200 50
Kabata-Pendias (2010) 1000 NA NA
dian Standard NL 50.0 30.0
washthi 2000)
/FAO (2007) 450 60.0 40.0
an Union Standards NL 60 40




Students Project: Grow and Sell

N6 + Yellowr®
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ents Project: Grow and Sell
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Non edible Plants: Flower (Rose): Company + MSc

Non edible
Plants: Cotton




1
-
U
T
x
|
i
-
) |
«
-
1
i



Latest Products form Treated Wastewater Field™




Water & Oil Extraction




Usage of Treated Wastewater for
Bio-fuel Production
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This Ferrari F430 runs on biofuel



http://www.autobloggreen.com/photos/detroit-2008-ferrari-f430-biofuel/580358/

Biofuel

LET GO OF
MY FUELN
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‘Converting food crops
Into biofuel “is a crime
against humanity.”

\ A 38 .‘ \’ , ‘u ’,/'-/I
i \‘,’ .1",‘“ 4

'&j

A

J’ean Zélglxe‘r | U'h}lted Nations Special
Rapporteur on the Right to Food,
October 2007



http://www.bumperstickerz.com/sku/10000291-00-00-00-00
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Jatropha plants irrigated with treated wastewater
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Treated wastewater freshwater saline water (3 dS/m)
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Treated Wastewater in
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UTILIZATION OF
WASTEWATER IN
AGRICULTURE
AND
AQUACULTURE
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Wedia =

Water Media is Ready to Help

FRESH

DRINKING WATER

T0 THE RESCUE! Stay Healthy

Stay Hydralted



Water quality .
Fruit quality = Public Trust
e

Public acceptanc
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Public Awareness
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Public Awareness
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Public Awareness

Taste The Differences
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Public Awareness =
Do NOT know the Source




Public Awareness

Cucumber irrigated by
Groundwater &  Treated Wastewater
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Public Awareness S—

Know the Source

Treated

water
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Oman Water D|a rﬁ"

& Wastewater

Services Company

Member of Nama Group



Social Experience s Pl

Services Company

Shocked and surprised Member of Nama Group




. . Oman Water D|arﬁ‘
Social Experience Enstowater | |1 aVa

Normal and COOI Member of Nama Group
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&Wastewater Dla m
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Member of Nama Group

“International Congress and Workshop on Agricultural Structures and Irrigation”
(ICASI-2022), Dicle University, Diyarbakir, Turkey, May 12-15, 2022

Health Risks Associated with Short and Long Terms
Application of Treated Wastewater in Agriculture

Ahmed Al-Busaidi

Department of Soils, Water and Agricultural Engineering, College of Agricultural & Marine Sciences,
Sultan Qaboos University, Muscat, Oman
ahmed99@squ.edu.om
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Dr. Ahmed Al-Busaidi
Researcher, Sultan Qaboos University
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OMAN WATER SOCIETY
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“Workshop on the Optimal Use of Treated Wastewater”
May 30, 2022

Treated Wastewater in Oman: Perspectives and Challenges
Clhaad s el Cilga s oles 8 Aalladll oanall o jeall slie

Ahmed Al-Busaidi

Department of Soils, Water and Agricultural Engineering, College of Agricultural & Marine Sciences,
Sultan Qaboos University, Muscat, Oman
ahmed99@squ.edu.om
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Risks Associated with Treated  Hesewer -

Services Company

Wastewater in Greenhouse e ot s b
Cooling System

Dr. Ahmed Al-Busaidi
Researcher, Sultan Qaboos University

ahmed99@squ.edu.om

Frontiers of Science: Innovation, Research and
Education in the Middle East” (Malta X),
November 6-11, 2022, Malta

Acknowledgment: The team project would like to thank Oman Water &
Wastewater Services Company (Diam-Haya) for the financial support
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Water Research toward Education: Public Awareness for better
Water Resource Management

Leave the Snow Turn off the Tap Stop Leaks

Please don’t water Don't leave the water Repair leaky faucets
the snow and running when washing 2nd toilets and

dishes, brushing your consider installing new
teeth, or cooking water-efficient fixtures

snowbanks

Saving wateris -
in our hands

Ll THE-%?C/WZ- UL Efd(l/ﬂd@? .'Z,oom

7 | Vihen washing dishes by hand, 12 Run only full loads of laundry, if you

fill one sink or basin with soapy do not have adjustable water levels.

water and one with clean water. Save up to 40 gallons for every

Dip in clean water to rinsa. load you don't run.

8 © Chill water in the refrigerator for
1 Install low-)low shower heads, (fiamnrgu:‘nﬁca:ogfnlftﬂng M = HIH Eﬂlaﬂ/ﬂr

faucets, faucet restrictors or 113 Besure your irrigation system is
aerators. Save up to 5 gallons ( 9 | Use one glass per day per person working properly - no leaks, broken
per minute. ~ " to cut down on dirty dishes. heads, etc. i

f | Fixany leaky faucets. Save up Run onty-full loads. of dishes in 14.] Water your lawn
2. to 2,700 gallons per year. 10] the disrlnywasher Save up to 15 between 6:00 p.m.

and 10:00 a.m.

| Limit showers to five minutes Salicas perlosd: -
or take shorter showers. Save 1 15 Water the landscape,

Partially fill sink with water

Stigrion STEnors 2-8 gallons for every minute 11 SRR prorkich. rfhes it not the sidewalk and use

Sharten your shower you cut back. running water to wash them. soaker type imigation.

by a minute or two and WY

you'll save up to 150 ' 4 | Fill bathtub half full if you take

gallons per month a bath. Save up to 12 gallons /- \
on a 24-gallon bath. v :

, / What will \@

| 5 | Get running or leaking toilets | &

fied. Or install a low-fiow | YOU do to save

toilet. Save up to 30-500 water today’
gallons per day.

116  Xeriscape your lawn!
L 171 Sweep, don't hose your driveway.

LEARN MORE AT
BOULDERSAVESWATER.NET
OR CALL 303.441.4H20

| 6 | Tum off water while you brush
your teeth or shave. Save 1-5
gallons per minute,
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Greening Oman.mov
Greening Oman.mov

Training for staff, school & college
students
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Training for staff, school
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WETSKILLS OMAN 2018 (SUNGLACIER CHALLENGE)




EXHIBITION: WETSKILLS OMAN 2018 (SUNGLACIER CHALLENGE)




Feasibility Study to Extract Water
from Air and Utilize i1t in Salts
Affected Lands

Welcome to Join
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Wetskills Water Challenge (Oman 2019)
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Wetskills-OMAN 2020 Corona \ersion




\(:\“ s
X5 a

International Water Challenge (Wetskills Oman 2023) *“',sz!

—

March 5-15, 2023

Sultan Qaboos University, College of Agricultural & Marine Sciences, Department of Soils, Water and Agricultural Engineering

Join us & Feel the Challenge with International Professionals at: www.wetskills.com
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International Water Challenge (Wetskills Oman 2023)

March 5-15, 2023
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Ahmed Al-Busaidi

Department of Soils, Water and Agricultural Engineering,
College of Agricultural & Marine Sciences,
Sultan Qaboos University, Muscat, Oman
ahmed99@squ.edu.om
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How much water does It take to
make one cup of coffee?

132|
per cup of
125ml

water
footprint
implementation



All this
WATER 1s needec
to produce that

small cup of tea &
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@ International collaboration 2024, X

C @ File | C/Users/AgrLAB-00100/Downloads/International%20collaboration%202024.pdf

= |International collaboration 2024.pdf

International
Collaboration
Fund
For
Year
2024

w P O

1 i - 80% +

Sultan Qaboos University
Deanship of Research
Dean's Office

22023 sy 2:gilgl)

HES)

Ggild gladwll deoln
qualoll &yl 6sloc
anoll wibo

21444 U golex 923,

Circular No. (2023/1) s asasd

International Co-Funding Program
for research projects 2024

The Deanship of Research is pleased to
announce for applying to the Intemational Co-
Funding Program for Research Projects for the
year 2024. Accordingly, please be informed to
submit your research proposals through the
Research Management System (RMS), with the
importance of adhering to the attached guide.
Please note that the submission for this research
program will be available until August 31, 2023.
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