Al-Qaswas
United

dalal) &Y BN Bandal) of ool 48 o4

ddal) Sedi g cualul] § 40 5 g K R L i 5




@m\ %ﬁ\)ﬁ\ 54535\

dallee GLdls e dadia
sliall



b gisall

G Sla slaa (el a08T dale da2aa 028
dallre Cllane 833 s sall A gV dallaall dadail apanad (3 ykal dxal ya

MJ\.\J&:Y\ o\ﬁ.d\

daal) alal
Caladall daxiag
el el



—— Coagulant
Cl, — Caustic

Rapid Mix Flocculation/ Filtration Storage
Sedimentation
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Jar Testing/Mixing
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G = (W/m )0.5 sec-1 where

W = total power dissipated in the tank o)l 8 485 padll K] 48kl
volume and s>l

m = absolute viscosity of the fluid gilell dalkal) 4x 43

GT is mixing energy expressed as G multiplied by the contact time in
the basin or chamber
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Injection and mixing of chemicals

>

| cosguen =3
- 2 2 i
- KMnO, L Lmie
* Lime

Minimum Coagulation Floculation

contact time contact time time
5 =10 min 30 sec. -5 min 10 - 30 min
Raw water Y« T, SIS ot o S e S e
L] @ e ® -

Coagulation Floculation

Energy of mixing
40 - 80 &1

Energy of mixing Energy of mixing
500 - 1000 S 300 - 800 S
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sludge
micro-sand & sludge to hydrocyclone

hydrocyclone !
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Surface Overflow Rate (gpnu’ﬂ;)

Alum floc 04-07

Lime softening 04-14

Tube settlers (overall basin rate) 1.0-3.0

Plate settlers (overall basin rate) 20-6.0

Upflow unuts 0.7-138

Lime softening/Upflow units 0.7-22
Detention Time (hour) 15-4
Velocity (fpm) 10-30
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Hydraulic :
Flocculation . Recycle Pumps
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Backwash ?lﬂ Indicators

Clese-wp of anthracite media
courtesy of P Merkle 11995)

Backwash

Outiet Anthracite Coal

Water Inlet

Close-op af !ulml anedia
comrtesy of F. Herkle [1905)

Filter Drains
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Filtration Technology

Parameter Rabid Rate Slow Sand Membrane
Average Turbidity, NTU <50 <1 <0.001
Maximum Turbidity, NTU <100 <10 <1
Color, SCU <75 <10 <10

NTU- Nephelometric Turbidity Unit
SCU- Standard Color Unit
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Typical Filtration Cvcle
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Time from Backwash

Turbidity
breakthrough



Rapid Sand Filtration

Backflush water gut

Backflush
supply

Fluidzed filter

Filtered water
Underdrain support Underdrain supg

Operation dunng filtration Operation dunng cleaning
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Filter Media - Ideal Filter
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Bed Depth

L

Increasing
Grain Size
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Pore Size
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Filter Media - Dual-Medium Filter

Increasing
Grain Size

Increasing
Grain Size

.

Pore Size
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Filter/Media Type Filtration Rate (gpm/ft?)

Pressure —All Media Types 2
Gravity — Rapid Sand /Constant Rate 2
Gravity — Rapid Sand /Declining Rate 3
Gravity — Dual or Multiple Media /Constant Rate 5
Gravity — Dual or Multiple Media Declining Rate 6.5
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Water Wash | Water Wash | Air Scour Air Scour

Backwash Method Rate Duration Eate Duration
(gpm/ft’) | (minutes) | (scfm/ft) | (minutes) |
Upflow Water Wash (15tep) 15-23 3-15 - -

Upflow Low Rate Water Wach with
Imtial Adr Scour (2 steps)
(1) Axr Scour - - 1-2 3-5
{2) Low Rate Water Wash 5.75 3-5 - -

Upflow High Rate Water Wash with
Irutial Aar Scour (2 steps)
(1) Air Scour - _ 1% 3-5
(2) High Rare Water Wash 15-23 -5 = =

Concurrent Upflow Water Wash and
Arr Scowr (2 steps)

(1) Concurrént Aw and Water $3-7% 510 6-3 510
First 6.3-15 5-10 - -
(2) Water Wash only

Upflow Water Wash with Surface
Wash (3 steps)

(1) Surface Wash only 0.5-2 0 1-3 - -
(2) Low Rate Water Wash* 5.7 5 510 - -
(3) High Rate Water Wash* 15-23 1-5 = =

fwith concurent surface wash
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Design Recommended
Flow Number of Basins
<450 gpm 2
450 — 900 gpm 3
900 — 1.400 gpm 4
1.400 gpm — 2,100 gpm 3
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Parameter Recommended Value
Effective Diameter (dig) 0.15-0.30 mum
Uniformity Coefficient (deo/ do) =25
% Passing #200 sieve unwashed < 3%
% Passing #200 sieve washed <0.1%




9

Tk
i
3
!
\
10 1 0.1 2.01
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100%
0%
B0%
0%
0%
0%
40%
0%
2%
10%
0%

%o Passing

42" LAYER DF
FILTER SAMD

4" LAYER DF
COARSE SAND

5" LAYER OF
PEA GRAVEL

6" LAYER OF
7/87 GRANVEL

12" LAYER OF
1-1/2"
DRAIN ROCK
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Effluent Flow
Slow Sand Filter Contral Structure

Raw Watar [ 'lﬁ |

Supematant Waler

Supernatant O TR
Water Drain ' i e

Filtered IR e e '
Water for C><C LA TR

Bacxfilling "

w,
Sand Filter Bed A
Support Gravel Flow Maler i
To Sewer or
Drain Tila Gontral Vahe Raw Watar Source

— e

Pump to

Filtars for

Back Filing

Clearwsll




Etfluent Flow
Slow Sand Filter Control Structure Clearwell
. o B 8 Vent
Raw —
Water ﬁ
KA c D12 EEEE——
Sand Filter Bed Supematant To Sewer or Raw s
Support Gravel Water Drain Water Source
Perforated Drain Pipe >
Control Valve — Filtered Water for Backfilling
Backfil
Pumgp
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Orgamsm Filtration rate (m'h) | Temperature (°C)| Removal percentage
Pohiovirus 0.2 16t0 18 99.997 average
Poliovirus 04 16t0 18 99.865 average
Poliovimus 0.2 58 99 68 average
Pohovirus 05 5t8 98.25 average
Total coliform bactenia 0.12 17 97 average

Total coliform bacteria 0.12 5 87 average
Giardia 0.12 5t 15 99 994 average
Giardia 04 S5to 15 99.981 average
Glardia 0.12 17 =99.93 10 >99.99
Glardia 0.12 5 =99.92 10 =99.99
Giardia 0.08 0.5 93.7

Giardia 0.08 051w 0.75 993610 99.91
Giardia 0.08 751021 99.98 10 99.99
Glardia 03 4510 16.5 =99.99

Giardia 04 4510 16.5 99.83 10 99.99
Cryprosporidium oocysts | 0.15 1o 0.40 451w 16.5 =9999
Cryprosporidium oocysts | 0.2 Not stated 99.8 10 99.99
Cryptosporidium oocysts | 0.29 12t0 14 =99.99




