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GCC Reuse Reqgulations




UAE (Abu Dhabi, Dubai)




Abu Dhabi - Definition of application /
purpose

A1 Approved-reuse-activities - Reclaimed Water

Al111 Subject to review by the Panel and approval by the Bureau.

Table A1.1{A): Approved-reuse-activities - Reclaimed Water

Approvedendse Tsimgerds  stmiors  crdera
Imgation of urban areas Pl Required
* Unrestricled irmigation of agncultural areas Fl Required
{ Restricted imigation of agricultural and forestry areas Pl Required
Imgalion of domest gandens Pl Mot appicable
Toilet Flushing Pl Mot appicable
Fountains and waler kealures Pl Mot appicable Legmanaiia
Alr conditioning processes Pl Mod appicable Legronelia
Sireel cleaning and dust supprassion 2l Mot appicable
Vehicle washing Pl Mot applicable
ConCrete maniifachure | Mol appacable
Fire fighting Pl Mot applicable Legionsafia

imagination at work



Legislation - Abu Dhabi

Definition of standard of Quality: (i) Health (1, I, Ill) — (i)
Irrigation/Metals — (iii) Legionella

Table AZ.1{A) Microbiological public health standards - Reclaimed Water

@ imagination at work

Pubfic health standards
Parameter Unit Acsesoment criteria
Pl [ P
Fasacal Coliforms CFUM O0mi BAALC =100 < 1000 -
Intestinal Emterocooa CFLUA O0mi [ = 4 =200 -
Helminth Cnva umber [l A <{.1 =1 =1

Table AZ.1(B): General characteristics public health standards - Reclaimed Water

Puslic: haalth standands
Parameter Uit Asseqspant Criteria

Pl Pl =41
pH ANerage E o B Gin 8
BODE (AT gl MaC
Tofal Suspended Sobds e MALC
Turbidity NTU Mac
Residual Chicnne g FAWBTage
Dissolved Oxygen g Average




Legislation - Dubal

Definition/restriction of application and purpose

Minimum Standards of Treanment.

k-2

For unrestricted irrigation: (Class 4 waters) All sewage effluents shall be
treated to secondary standard. sand filtered and chlormmared. The maximum E
Caoli level in the final effluent shall be less than 10 per 100 ml.

For restricted irvigation { Class B waters ) the eftfluent shall be secondary
treated and E Coli level must be reduced to 1000 per 100 ml.

Irmigation Method Permussible

water class
Diip irrization on to rees and bushes, AopB
Low nust hand spray Class Ao B

Spray imigation in parks and green spaces that are closed AorB
to the public or atter the hours of use, subject to a 2 hour
break betore public use begins.

Unlimited spray imgation of public areas with A only.
precantions to reduce mist formation.

Wastewater urigation points shall be regularly tested for bacteria including
lezionella. Especially where spray imzation 1s practiced. Any branch ot the
network where legionella is detected or where bacterial levels are elevated must
be 1solated and weated.

Chlormation 15 not an adequate disinfectant for legionella and shme bome
imagination at work orgamsms. As a guide chlorime-dioxide or any material or product of equivalent

eftectiveness shall be used.



Table 1 — Dubai Wastewater Discharge Limits

| Maximum &llowable Limits for Dlmhargr to

INDICATORS | Sewerage for |
. Physicc.Chemical L Unfts]  System Dri 5 . . .
T e — w (ot o) Lealslation — Dubal
“Chemical Oxypen Demand mad 3000 [N 1007
Chilorides g o | =0
Chiorirg = residual mgd 10 plat lass shan 0.5 mag:l aftar
30 min coatact lime
Cyankes as CH mgi_| 1 0.05 0.05
Cstargents mgt | 20 LR - -
Fraoeides et | —~. = Definition of the limits for
Mitrogan. ammeniacal mat | 47 5 i _— . . . .
Mitrogen. organic (Kjeidhal mat_| i0 s ) Irrgation and distinction between
Mitrogan, tatal mgd | 50 L dr and spra
il & Grease = Emulsifisd mgd | 183 o N—r |
Qi & Grease = Fras oll mgd | &0 - i . p p . y
pH {range} wnits | &= 10 5.0 =80 | ED=081
BH.Gwmgw)________ e 9 Limits are high compared to other
Fhanols mgt | 50 o1 [ i
FPhasphaorgus (P mgt | 2] a0 i) regl OnS
Sufatas. tolal mgi_| 500 200 209
Sufides a5 5 mgi 10 0.0% 0.05
:wmm Soids (55 ) 564 HB § a )
| Suzpanded Soids (S5 mg? | 1 -
Tamparaturs I T Dt el | Mn;lml.un Allowabla Iljmnl:n fuf;fllsdlzhn_lrigﬂu
Tatal Dissolved Seiids (TOE) et 3000 | L.E00 1,000 | Amsamgy T
yo |I Fystem Drip Spray
Total Metals mgd | 10
Aluminum (Al} mgd s i 2
ATBOIG (A5) m 0.50 0.05 0.05
Barium (Ba) mgd 1 I
Berylium (Ba) g 0.1 0.1
Boron (B) mg 2.0 s} 24
Cadrium [Cd) g 03 0.0 .01
Chramriam |Cr) o 1.0 0.1 0.1
Cabak migd R 0,1
Coppar (Cu) g 1.0 02 02
Iram {Fal mad 20 2.4
Lead [P mgA 1.0 0.5 0.5
Magrmsium (mg) mgd 100 107
Mangansse (W) g 1.0 ] 02
Marcury (Hg} mg 0.01 0.o01 0.001
“WMalysdenum (Wa) mg 0.01 .01
backel MIy mgd 1.0 ¥ 0.3
Edlenium (e g 0.0z 0.0z
Sihver [Ag) mgd 1.0 i
% e— Sodium (Ha) my 500 200
O imagination at work Finc (2n) mod | 208 08 0.2
Bact !
Facal Solffiorms T MPRAEI mi. [.1s] ( i




Oman (Muscat)




Definition of application / purpose

TABLE 3 : WASTEWATER RE-U3SE -AREAS OF APPLICATION OFSTANDARDS A AND B

(TABLE 1)
A _| B
[ See Table 1)
CROPS Veagetatdes likely 1o be ealen | Vegetablas (o be cooked or
FaWw. processad Firuit if no imigation
Fruit likely to be eaten raw within 2 weeks of cropping
and within 2 weeks of amy Fodder, cereal and seed
imigation. crops
GRAZS and ORMAMENTAL Fublic parks, Hotel Lawns Fashures.
AREAS Fecreational areas.
Areas with public accass. Aroas with no public accass.
Lakes with public contact.
rexcept places which may ba
usad for praying and hand
washing)
AQUIFER RECHARGE All controlled aquifer rechargs

METHOD OF IRRIGATION Spray or any other method of aerial imigation not permitted in
areas with public access unless with timing control

AMY OTHER RE-USE Subject 10 the approval of the Minisiry
APPLICATIONS
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PARAMETER STANDARDS
_——{qee Table 3
A B

Biochemical Oxygen Demand (BOD) (5d@20°C) 15 20 - -

Chemical Oxygen Demand (COD) 150 200 Le g I S I atl O n — O I\/I A N

Suspended Solids (SS) NS N3/

Total Dissolved Solids (TDS) 1500 2000

Electrical Conductivity (E C) (micro S./ cm) 2000 2700

Sodium Absorption Ratio (SAR) 10 10 L. .

(The effect of Sodium on soil absoiption) Defl ni tl on Of Stan d ard Of Q u al Ity

pH (within range) 6-9 6-9

Aluminum (as Al) 5 5 -A&B

Arsenic (as As) 0.100 0.100

Barium (as Ba) 1 2

Beryllium (as Be) 0.100 0.300

Boron (as B) 0.500 1

Cadmium (as Cd) 0.010 0.010

Chloride (as CI) 650 650

Chromium (total as Cr) 0.050 0.050 . ,

Cabalt (as Co) 0.050 0.050 Lithium (as Li) 0.070 0.070

Copper (as Cu) 0.500 1 Magnesium (as Mag) 150 150

Cyanide (total as CN) 0.050 0.100 Manganese (as Mn) 0.100 0.500

Fluoride (as F) 1 2 R:e{“?;‘éy (as H{QJ n 88“.3 83%

. lolybdenum (as Mo 0 :

'Lrgg d(tgslsbs)Fe} 0_,1100 0_2500 Nickel (as Ni) 0.100 0.100

Nitrogen: Ammoniacal (as N) 5 10
- Nitrate (as NOs) 50 50
- Organic (Kjeldahl) (as N) 5 10

Oil and Grease (total extractable) 0500 0.500
Phenols (total) 0.001 0.002
Phosphorus (total as P) 30 30
Selenium (as Se) 0.020 0.020
Silver (as Ag) 0.010 0.010
Sodium (as Na) 200 300
Sulfate (as SOs) 400 400
Sulfide (total as S) 0.100 0.100
Vanadium (as V) 0.100 0.100
Zinc (as Zn) T~ i~
Fecal Coliform Bacteria (per 100ml) ( 200 \ |/ 1000
Viable Nematode Ova (per litre) . <1/ <1
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Saudi Arabia
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SAES — A — 104 (MOMRA)

Table 1 — Effluent Discharge Limitations @

MOMRA Limits Yanbu Royal
for Wastewater Commission Limit
(2 Unrestricted | Pretreatment | Monthly - Pretreatment
PME E T SR Maximum R
Irrigation Limitations Mean Limitations
Physical -Chemical Pollutants mg/L"
Floatable MNone MNone None None None
pH Units 6-9 G684 6-9 6-9 6-9 5-9
Total Suspended Q )
Solids (TSS) 15 mg/L 10 mgfl_/ 600 mg/L 25 mg/L 40 mg/L 500 mg/L
TDS 2000
Temperature(°C) J0-50 50
Turbidity 75 NTU 8 NTU 15 NTU
Dissclved Oxygen - EI_EE'{L 2 mg/L min.
Salinity - + 1 ppt + 2 ppt
Non-Organic mg/L
Pollutants (30 day mean) Ll i
TowaiChione | oo = = =
(residual) (6} 05 0.2 0.3 400
Free Chlerine 0.2
Chlorides (Cl-) 100
7~ N\
Nitrates (NO;-N) L 10 1.0 10
Phosphorus
(total as P) \ i / i e
Phosphates Q1 0 \>
(total, as P) ~ A




Fglrlicti:rlﬁs mg/L mg/L mg/L mg/L mg/L mg/L
Biochemical
Oxygen Demand 25 f 1 D\ 500 15 25 800
(BODs)
Chemical
Oxygen Demand 150 50 1000 4] 150 1500
(COD)
Total Organic
Carbon 50 40 1000 50 150 400
(TOC)
Total Kjeldahl
Nitrogen (TKN) . i .
Total Chlorinated
Hydrocarbons a1 i g1 B
Qil & Grease ™ 8 None 100 8 15 100
Phenols 01 0.002 b 01 10 25
Biological (e MPMN/100
Follugnts MPN/100 mL il MPMN/100 mL
1000 (30-day
Total Coliform geometric 1000 2400
mean)
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Bahrain




Bahrain — Recent PPP Effluent Quality

l Parameter | Unit Value

pH - 6.5-9
Turbidity NTU Qﬁ 0.2)
0&G mg/l 5

TSS mg/l 10

coD mg/l 40

BOD mg/l 10

NH4-N mg/l 1

NO3-N mg/l 10

TKN mg/l 5

Piot mg/l 1

Faecal Coliform / <1,000/100ml \
Helminth eggs Q1 ’UUW

(*) value for MER technology
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Qatar — MOE Standards for TSE

— =X
@é) imagination at work

4.0 MOE- STANDARDS FOR TREATED WASTE WATER

Parameter Symbol Unit - Limits
For - For
Irrigation | Landscape
1. Physical Test
Total Dissolved Solids TDS mg/L 2000 2000
Total Suspended solids TS5 mg/L 50 -
pH pH me/L 6-9 6-9
Floating Particles mg/L Nil Nil
2. Inorganic Matters

| AmmoniaasN NHe | mg/t | 15 15

| Chloride Cl, mg/L 0.1 0.1
Cyanide (Total) CN mg/L il 0.2
Dissolved Oxygen DO me/L >2 >2
Fluoride F mg/L 15 15
Phosphate as P PO, me/L 30 30
Sulphate 50,° mg/L 400 400
Sulfide 34 mg/L 0.1 0.1
Biochemical Oxygen Demand BOD, mg/L 10 50
Total Kjeldahl Nitrogen as N M mg/L 35 as
Chemical Oxygen Demand CoD mg/L 150 150

3. Trace Metals
4. Organic Matters

Oil & Grease D&G mg/L 10 10

' Phenols Ph mg/L 0.5 0.5
Total Organic Carbon TOC mg/L 75 75

5. Biological Tests e —

Total Coliform MPN/100 ml 2.2 2.3
Egg parasites mg/L <1 <1
Worm parasites mg/L Nil Nil
Toxicity Evaluation mg/L Each case independent




Key Parameter Summary




Helminth Ova

Definition: Parasitic worms or helminths are unlike external parasites such

as lice and fleas, that live inside their host. They live and feed off living hosts,
receiving nourishment and protection while disrupting their hosts' nutrient
absorption, causing weakness and disease. They can live inside humans as well as
other animals. Approximately 3 billion people globally are infected with helminths.

Because of their high mobility and lower standards of hygiene, school-age
children and immunocompromised people are particularly vulnerable to these
parasites

GCC Countries with restrictions
UAE, Bahrain, Qatar
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Nematodes

Nematodes are one of the most diverse of all animals. Nematode species are very
difficult to distinguish; over 28,000 have been described, of which over 16,000 are

parasitic.
Nematodes have successfully adapted to nearly every ecosystem from marine to

fresh water. Their many parasitic forms include pathogens in most plants and
animals (including humans).

GCC countries with restrictions

Oman, Qatar
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Coliforms

Coliforms include genera that originate in feces -"Fecal Coliforms" (e.g.
Escherichia) as well as genera not of fecal origin - "non-Fecal Coliforms."” (e.g.
Enterobacter, Klebsiella, Citrobacter). The assay is intended to be an indicator
of fecal contamination; more specifically of E. coli which is an indicator
microorganism for other pathogens that may be present in feces. Presence of
fecal coliforms in water may not be directly harmful, and does not necessarily
indicate the presence of feces.l11

GCC Countries with restrictions
UAE, Oman, KSA, Bahrain, Qatar
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Key Water Quality Values in GCC

Bahrain
Turbidity < 2 NTU
HelminthOva<1ct/100L

Oman
Feacal Coliforms < 100 cfu /100 mL
Nematodes <1 ct/L

UAE (Abu Dhabi)
Feacal Coliforms < 100 cfu/ 100 mL
HelminthOva<1ct/100L
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European & North American
Legislation




EU Bathing Water Quality

EU BATHING WATER QUALITY - DIRECTIVE 2006/7/EC

INLAND WATERS
Quality Method
Parameter
Excellent Good Sufficient
Intestinal Enterococci (cfu/100ml 200 400 330 SO 7899-11SO 7899-2
Escherichia Coli (cfu/100 ml) 500 1000 900 1SO9308-1 1S09308-3
Compliance 95%ile 95%ile 90 %ile
COASTAL AND TRANSITIONAL WATERS
Quality Method
Parameter
Excellent Good Sufficient
Intestinal Enterococci (cfu/100ml 100 200 185 ISO7899-11SO 7899-2
Escherichia Coli (cfu/100 ml) 250 500 500 1S09308-1 1S09308-3
Compliance 95%ile 95%ile 90 %ile
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EC Practice — Water recycle

Spain Italy and France are large users of water
for agricultural irrigation and are the main
users of reclaimed water

Power Industry special case, boiler water make
up

Industrial re-use commonly uses filtration and
RO

imagination at work



EC Recycle Standards
taly and Spain leading the way

Proposed standards

7 tiers of microbiological standards
4 tiers chemical standards

Reflects increasing levels of potential for human
contact

imagination at work



CDPH - Title 22 Recycled Water

Several quality definitions
eDisinfected secondary-2.2 recycled wastewater

eDisinfected secondary-23 recycled wastewater
(2.2 and 23 refer to micro quality - coliform MPN/100ml

eDisinfected tertiary water

(Disinfected with chlorine 450 mg mins/litre or total 5 log
removal of MS-2 or polio virus)

oFiltered wastewater — 2 different criteria

imagination at work



CDPH - Title 22 Recycled Water

Filtered wastewater

Media filtration criteria

e <2 NTU 24 hour average
e <5NTU 24 hour 95%ile
e <10NTU 24 hour MAC

imagination at work



CDPH - Title 22 Recycled Water

Filtered wastewater
Membrane filtration criteria
e <0.2NTU 24 hour 95%ile
e <0.5NTU 24 hour MAC



CDPH - Title 22 Recycled Water

Re-use criteria

Surface irrigation including edible crops eaten raw
or where human contact is possible

e Disinfected tertiary water
e <2 NTU effluent at all times

e Media filters influent turbidity monitoring

Other uses may use secondary-2.2 or 23 recycled
wastewater, depending on use (includes crops where edible
portion is not contacted)

imagination at work



Filtration Technologies




Conventional Technologies

Sand Filters
Disc Filters

Can meet average turbidity around 1
NTU (50, 95 and 100%iIle guarantees
may vary with supplier)

UF
Typical quality better then 0.2 NTU

i



ZeeWeed = Consistent High Quality Effluent

Achievable ZeeWeed Treatment Results
BOD, <2 mg/L

TSS < 2 mg/L

NH,-N < 0.05 mg/L

N <3 mg/L"

TP < 0.05 mg/L”
Turbidity <0.2NTU

Fecal Coliform |< 2.2 CFU/100 mL™
SDI <3

«\With appropriate biological design
«** After disinfection — CDPH 60301.230 disinfected tertiary recycled water
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ReUse Options




Wastewater Reuse Options

e Irrigation
— currently major use of TSE
— high water quality very important
— further polishing not required

e Agriculture
— huge potential use of TSE
— high water quality critical
— further polishing not required

e Industrial / District Cooling
— use of TSE reduces demand on potable water demand
— high water quality is value added to customers
— polishing required (EDR/RO) in larger scale or site by site
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Wastewater Reuse Options

e Groundwater Recharge

— high water quality very important

— further polishing is required
e Environmental

— River flow augmentation

— high water quality may be critical

— further polishing may not be required
e Recreational

— Lakes, ponds, golf course irrigation

— high water quality important

— Further polishing may not be required
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