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Appendix No. 1
Shieg El-bared well treatment:
1- Recommended well quantity: 150m3/hr

2- Raw water quality criteria:
Water containing the following parameters:

i
ii.
iii.
iv.
V.
vi.

High concentration of sulfur (H2S) ranges from 0.8 -5.6 PPM
Odor Threshold NO ranges from (140-200) TON

NH4 ranges from (0.14-0.42) PPM

Temperature Ranges from (27-32)C

pH Ranges from (6.86-7.11)

Existing of Sulfur bacteria

3- Recommended water quality after treatment:

Treated water shall meet the Jordanian specification of drinking water No 286/2015 and the latest
version issued during the execution of treatment work, the key parameter above shall be

i
ii.
iii.
iv.
V.

H2S<0.05ppm

No Odor

NH4<0.2 ppm
Turbidity< 5 NTU

pH ranges from 6.5 -8.5

4- Basic Treatment Stages:

i.
ii.
iii.
iv.
V.

Stagel: Acidification — HCI Dosing system.
Stage 2: Aeration

Stage 3 : Pre_Chlorination

Stage 4: Filtration

Stage 5: Post chlorination

5- General Design Description:

Vi.
Vil.

Water Will be pumped from the well 2km from the treatment plant location through (1.5km)
8 inch ductile cement mort lining tide with 0.5km ,8 Inch HDPE Line ended at the entrance
of the treatment unit.

HCI (33%) shall be injected on the line — 10m before the aeration to bring the pH value to
6.2, the line shall be changed to UPVC from the entrance to the inlet of aeration tower.

The Acidified water shall be aerated through 150m3/hr capacity aeration tower installed
above constructed reservoir Capacity 240m3 containing three partitions inside.

Chlorine shall be shall be injected on the reservoir just after aeration on the first partition to
oxidize the remaining of (H2S, NH4).

Finally water shall be pumped to sand filters.

Filtered water shall be pumped to the treated water reservoir.

Chlorine shall injected for post Chlorination stage.
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Plant Recommended Systems:

Acid Dosing System

Item

Quantity

Description

Type & Volume

30 m*HCL 33% , stored in 2 Tanks

Tanks

HDPE, Heavy Duty , Resistance to HCL, High
environmental temperature up to 48 C.
Each one 15 m® volume.
Tanks shall be designed for filling from external acid
tanker car.

Dosing pumps

- Magnetic solenoid with LSD
- Stroke Range 0-100%
- Adjustment and display of the output shall be as L/hr
- Double ball valves , PVDF material liquid end
- Clear warning message in plain text
- Clear Error message in plain text

Dosing Rate 40 l/hr
pH Controller
PH 1 pH double junction glass electrode with temperature
compensation
Temperature Range 28-32 C
PH Analyzer 1 Continuous pH measurement , LCD Reading
Automatic temperature compensation
Accuracy +0.01C
Dosing Room
Room dimension 8*6*5 Well ventilated room, conditioned, Suitable for acid

filling, storage and injection.

Safety infra-structure

Equipped with all Safety equipment ( showers, leak
detection, alarms ( sound and light, first Aid Box), and
fans.

Safety _ personal

E quipped with all personal safety equipment (
respiratory with O, Cylinder , eye glasses , gloves,
safety shoes)

Labeling

SHORT Clear instructions & SOPs for acid handling ,
operation & first aid procedures.
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2-Aeration & Evaporation Tower

Item Description
. (1) Made of St-St 304 ,Resistance to water quality and injected HCL
Material o . 3
acid e installed on raw water reservoir 240 m” volume

Flow - 150 m3/hr, Countercurrent Degasified for total H,S & CO,
Packed tower with packing of high percentage of free area for ease of
down flow water versus upward vapor.

Type Packing limiters shall be provided to protect packing material from

movement against high flow.
Opining of 50 cm with cover for maintenance and packing removal.

Packing Material Type

LANPAC XL or Equivalent certified for contact with the raw water
intended to be used for human consumption after treatment.
Suitable for the raw water quality attached.

Can be used with feed temperature up to 40 C

Diameter 1.5 m
Total Height 6.25 m
Packing material height 50m
Upper Distribution system UPVC Piping , 200 mm
Air flow rate 4600m3/hr air

3 - Chlorine Injection System

Capacity — Pretreatment

(2) kg/ hr, full system( injector, regulator,.....) with leak detection
analyzer

Capacity — Post treatment

Capacity of (2) kg/hr, full system (injector, regulator,...)

Safety

1- All Safety equipment as infra-structure and personnel )

2-

4-

Automatic Sand Filters

Tot al no of filters

- 4 filters arranged in 2 stream, Automatic Filter operation and
backwash.

Type

- Vertical, pressurized filters, each filter shall have a 500 mm opening
at the top, a 500 mm opening near the bottom.

- 1 inch safety release air valve with a ball valve at the top
- 60/ m2 nozzles with 500 mm opining for maintenance.
- 2 Pressure gauges (0 - 6) bar.

- 2 Sampling pointes (inlet, outlet).

Filtration Rate 10 m/hr
Diameter 2.2
Height 2.5
Media Sand
Size 0.8 1.2mm, Uniformity coefficient < 1.5
Bed Depth 1.7m

Material of construction

UPVC piping, inlet & out let
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5-Filters Feed Pumps

Iltem

Description

Centrifugal equipped with all necessary piping , butterfly valves , non-

Type return valve ,hand operated valve ,electrical & thermal protection and
sampling pointes.
Quantity 4 Pumps : 2 duty , 2 stand by
. Made of St-St 316 Resistance to water quality and chemicals added (
Material . .
Chlorine and /or acids)
Capacity 75 m°/hour for each pump

Pumps Efficiency

>70 %

6- Back Wash Pump

Centrifugal equipped with all necessary piping, butterfly valves, non-

Type return valve, hand operated valve, electrical & thermal protection and
sampling pointes.
Quantity 2 pumps. (1) duty , (1) stand by
. Made of St-St 316 Resistance to water quality and chemicals added (
Material . .
Chlorine and /or acids)
Capacity 120 m*/hr for each pump ,

Pumps Efficiency

=70 %

Type of back wash water

Treated water ( free of odor ,NH4 and turbidity )

7- Reinforced Concrete Slab

Dimension

(8 * 10) m for supporting 4 filters, 4 feed pumps, 2 backwash pump,
piping and control panel

8- Sun Shed

Dimension

(11 *8* 4 ) mto cover all 4 filters , 4 feed pumps, 2 backwash
pumps , piping and control panel .

9- Control Panel

Function

Regulating plant operation that includes indicators representing filter
vessels in operation, and emergency stops.

Material of Construction

Shall be suitable for outdoor operation installed inside a galvanized
steel cabinet with an IP65 protection degree

Made of reinforced fiber-glass.

shall include a PLC , cables ,cable tray pressures , and float switches,
protections , timers, relays and overloads
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1. HCL % wt/wt 1 32-33%
2. RCL2 (ppm) : 10 Max
3. SP .Gravity :1.15 @ 20c
4. Fe (ppm) : 2 Max
5. As(ppm) 0.0
6. Shipping & Packing : Bulk in well closed container
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(CBLY Jadd) (1) ad bl (31 i) aldd) sluall 4y pudial) gl

DATE TIME E.C Fe NH4 Odor S TH TURB
us/cm mg/L mg/L TON mg/L mg/L NTU

13/01/2019 11:45 932 <0.035 0.22 200 3.96 378 < 0.56
07/02/2019 11:30 942 <0.035 0.42 140 3.16 378 < 0.56
06/03/2019 10:55 942 <0.035 <0.14 140 3.8 380 <0.56
03/04/2019 09:50 943 <0.035 <0.14 140 5.6 386 <0.56
08/05/2019 10:40 950 <0.035 <0.14 140 0.8 385 5.3
13/06/2019 10:40 946 <0.035 <0.14 200 3.24 374 <0.56
11/07/2019 11:00 953 <0.035 0.19 140 2.18 375 <0.56
07/08/2019 11:15 951 <0.035 0.14 140 2.2 378 <0.56
17/09/2019 10:45 944 <0.035 0.18 200 2.53 375 < 0.56
14/10/2019 10:35 951 <0.035 <0.14 200 2.46 380 < 0.56
07/11/2019 11:20 956 <0.035 0.19 200 1.7 375 < 0.56
04/12/2019 10:25 954 <0.035 0.2 140 2.1 385 < 0.56
09/01/2020 10:30 948 <0.035 0.2 200 2.88 385 < 0.56
06/02/2020 11:10 942 <0.035 0.17 140 1.64 388 < 0.56
04/03/2020 10:40 941 <0.035 <0.14 140 4.4 384 <0.56
14/04/2020 11:35 942 <0.035 <0.14 200 1.68 382 <0.56
07/05/2020 10:30 944 <0.035 0.15 140 1.02 386 < 0.56
10/06/2020 10:35 945 <0.035 0.14 200 2.5 384 < 0.56
09/07/2020 11:00 945 <0.035 0.14 140 2.9 386 < 0.56
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