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15.07.1 General data

The works that are described below consist of the conversion of a conventional primary
sedimentation process with the addition of lamella process in Ayalon WWTP, in order
to increase the capacity of Ayalon WWTP from 81,000 m3/d to 95,000 m3/d.

The existing liquid line process in the WWTP consists of the following (see general
layout 82670-01 and PFD 82670-02):

1. Four (4} #6mm fine screens Each screen in installed m a 1 2 m wide channel, and
a design flow rate of 2,500 m3/h
2. Four (4) @4.9 m grit traps, and a designed flow rate of 3,100 m3/h
. S1x {6) Primary Sedimentation Tanks (PST) of 35x12 m each.
4. Six (6) Aeration Tanks (AT). Four (4) AT’s with a volume of 8,600 m? (AT1-AT4),
and Two (2) AT’s with a volume of 9,000 m? (AT5-ATé).
5. Six (6) ¥34 m Final Clarifiers (FC).
6. Eight (8) 64 m? granular filtration cells.
7. Contact tank for disinfection
Detailed description of the primary sedimentation tanks is given in the following
drawings:

P&ID: 82670-20, 82670-30C
PST1-PST4: 82670-31C

PSTs-PSTé: 82670-22

20



15.07.1.1 Design criteria

Wastewater characteristics

Average Flow rate m?/d 95,000
Average Flow rate at peak month | m3/d 104,500
Average flow at peak day m¥h 4,750
DWP flow rate m¥h 7,200
WWP tflow rate mésh ¢,300
COD mg/1 750
BOD mg/1 375
TSS mg/l 375
TKN mg/1 75
TP mg/1 9
Min. Temp Co 18
Max. Temp ce 32

Demanded TSS removal efficiency

Flow rate m3d 104,500 114,000
Flow rate per one | m¥h 726 792
umit

TSS removalrate | % 63 60

ISS in primary | mg/l 140 150
effluent

‘The supplier guarantee shall be subjected to the wastewater characteristics:

e Non- scttleable TSS concentration in wastewater is lower than 25% of TSS

concentration in wastewater

e Primary sludge settling velocity is higher than Hazen velocity for primary

sedimentation.

¢ The demands for TSS removal efficiency are for TSS concentration as listed in
the design criteria, (375 mg/1)
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15.07.2

For wastewater TSS concentration lower than 375 mg/I the quality demand is for
an effluent TSS of 150 mg/] at peak day

For wastewater TSS concentration higher than 375 mg/] the quality demand is
for a TSS removal rate of 60% at peak day.
Description of works

The supplier of the lamella technology shall provide the following services:

S ST T

15.07.3

Design of the lamella process.

Supply of lamella and auxiliary equipment.

Provision mstallation shop drawings.

Supervision of erection works.

Support the operation of the primary sedimentation tanks after installation.

Supervision of erection and first trial run

The installation works will be done under the supervision of the supplier. At the end of

the installation works, the supplier shall submit a supervision report that shall confirm

that the installation was performed after the supplier design. The report shall refer, at

least, to the following issues:

The type of lamella matches the supplier’s design
The number of lamella units matches the design
The location of the lamella units matches the design

The installation of the lamella and the connection to the primary sedimentation
tank building, including all the welding works, hanging, screwing and docking
matches the design

The materials of construction that were used by the contractor matches the
design

Upon the approval of the supplier, a trial run shall be conducted for a one (1) month. The

trial run shall be supervised by a representative of the supplier. The following

parameters shall be examined:

The lamella units are distributed according the design
The installation is stable

‘The wastewater uniformly flows through the lamella, and there are no hydraulic
short circuits

There is no sludge clogging, and the sedimentation is done as required by the
specification
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The supplier shall provide a full support for any problem that may rise during the trial

run, including gut no limited to:

= Instructions for the operators

= Instructions for changings the lamella installation

Any change that will be done with the lamella installation, after it was approved by the
supplier shall be done on the supplier’s expense

The trial run shall be considered un successful if the following occurs, after changes of
the lamella installation according to the supplier’s instructions:

» There are hydraulic short circuits
= The is sludge clogging within the lamella
* Primary sludge discharge to the primary effluent

Un successful trial run shall be considered as a fundamental violation of the contract
15.07.4 Performances evaluation of the first lamella PST

The conversion of the PSTs to lamelia PSTs will be done in stages. At the first stage only
one PST will be converted.

The performances evaluation shal] last one {1) month, during that period the lamella PST
will be compared to an existing PST that shall be operated at the same flow rate.

The evaluation will be done by the WWTP’s staff.

The parameters that were followed during the first trial run will be followed also in this

rumn:

= Short circuits
v (logging
= Sludge overflow to the primary effluent
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In addition, in both sedimentation tanks the following parameters will be measured:

Continuous measurements

Wastewater m3/d Continuous

Flow rate

Samples

COD mg/l 1d d
BOD mg/l 2rweek 2rweek
TSS meg/1 1/d id 1d
Non-settleable | mg/l 1d

TSS

Settling msh 12d

velocity

TKN mg/ 1d isd

TP mg/l 1d 1d

The primary sludge flow rate will be adjusted to a sludge concentration within the range
0f 4-4.5% in both PSTs.

Criteria for successfiil operation:

'The TSS in the lamella PST effluent is never higher (+5%) than for the existing PST.

TSS removal rate is similar to the expected removal rate that is calculated upon the
Hazen velocity, sedimentation velocity that will be measured in the laboratory, and non-
settleable TSS concentration. The calculation will be done after the calculation that will
be presented by the supplier in the preliminary report.

If the operation of the first sedimentation tank is not successful the supplier will adjust
the design of the lamella accordingly, including, but not limited to supply additional
lamella or any other equipment that may be needed for successful operation.

If the TSS concentration in the primary effluent of the lamella PST is higher than the
TSS concentration in the regular PST, beyond a tolerance of 5%, for a period of 30 days,
and after all the instructions of the supplier were fulfilled, the evaluation will be
considered un successful. In addition, if clogging, short circuits or primary sludge
overflow to the primary effluent occurs the evacuation will be considered un successful.

Un successful test will be considered as a fundamental violation of the contract.
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15.07.5 Performances evaluation at the end of the project

After the lamella are installed within all the primary sedimentation tanks, a final test will
be performed, as described above. In addition, short circuits, clogging and primary
sludge overflow to the primary effluent will be monitored.

The evaluation will be done for three (3) months. At the end of the evaluation period
performances of the primary sedimentation tanks will be compared the supplier’s
calculations. If the average efficiency will be lower than the calculated efficiency, the
client will be entitled for compensation as per the following:

For difference of 5% or less — no compensation

For a difference of 5-10% - 5% of the bid

For a difference of 10-15% - 10% of the bid

For a difference of 15-20% - 15% of the bid

For a difference of more than 20% will be considered as a fundamental violation of the
contract.

The meaning of “percent” is for absolute efficiency. For instance: if the calculated
efficiency for the conditions during the test is 60%, and the measured efficiency is 55%,
then the difference is 5%

Occurrence of clogging, short circuits or sludge overflow to the primary effluent shall
also be considered of fundamental violation of the contract.

15.08 Submittals

The bidder will submit with the proposal the following documents:

- This document signed on each page.

- Schedule of Particulars and Guarantees filled by the lamella technology supplicr
{sub-clauses 15.08.2 - 15.08.5).

- Full description of the proposed lamella system.

- Detailed process calculation for the proposed lamella surface area, inclination
angle, number of units, TSS removal efficiency and primary effluent quality. The
calculation will be carried out for a min 18°C, and maximum of 30°C.

- Calculations for the lamella chamber in comparison to an existing chamber shall
be shown separately, including primary effluent parameters and flow for an
average day of peak month and for peak day.

- PFD

- Hydraulic calculations and head losses of primary effluent flow through the
lamella plates according to the following table:
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Avg. flow é 860
Peak hr. at avg. 5 1,120
day

Peak hr. at wet 5 1,750
weather

- Description of all the required installation works

- Work plan and schedule

The lamella technology supplier must take into consideration that the WWTP is highly
loaded, and has already reached to 90% of its capacity. Therefore, all the works to be
carried out should be done in short time. In addition, the allowed shutdown period is
limited according to the following table:

Dec.-Apr. 7 days
May., Jun., Oct. and Nov. | 10 days
Jul.-Sept. 20 days

15.08.1 Scope of supply

Lamella Included
Lamella media Included
Secondary support and Included
downholding

Baffle wall Included
Architectural design for Included - If needed
civil work

Submittals

Electrical drawings format | 2D

dwg.

Machine drawing format 3D
rvt.zife.

CFD Included
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15.08.2 Specifications regarding the lamelia

Manufacturer

Pp
equivalent
Model or type HEWIltube LS84 or
approved equivalent
Type of fhuid Wastewater
Installation Submersible m primary
clarifiers
Tank shape Rectangular

Tank dimensions (WxL), m | 12x35

Number of tanks &
Tank eff. length, m 11
Tank eff. width, m 12
Existing surface area per 420
tank, m2

Min. additional surface area | 637
per tank (lamella), m2

Min. surface area per tank, 570
m2

TSS removal efficiency @ | 63%
avg day of peak month, %

TSS removal efficiency @ | 60%
avg hour of peak day, %

Lamella:

Lamella height, m 0.8

Lamella volume per tank, 100.12

m3

Total lamella volume, m3 607

Hazen-velocity, m/h 1.15

Upftlow velocity, m/h 5.7

Plate spacing, mm 80

Plate shape Equidistant chevron
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Module material

PP-TV, rigid PVC or better

Specific weight, kg/m3 34 {£5%)
Material thickness, mm 1.2
Inclination, ° 60
Specific settling plane, 6.3
m2/ma3

Surface area per tank (calc.), | 320

me2

Primary (main) support
beams:

Orientation Cross-wise to modules
Load, kg/m2 300

Material IPE 250

Beam steel thickness, mm 10

Beam length (=tank eff. é

width), mm

Number of beams per tank 3

Wall connection per beam 2

Distance between beams, m | 2.75

Downholding system

Included, connected to
main beams

Secondary support beams
(for modules):

Orientation Cross-wise to main beams
Material Stainless steel

Number of beams per tank | 48

Total number of beams 576

Beam length, mm 2750

Avg. distance between 500

beams, mm

Number of wall’s fixing 288

angles
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Beam fixation

432

Media durability, years

20

Time for delivery, months

15.08.3 Guaranteed performances for average day of peak month (104,500 m*/d,

18°C)

“TSS Min. Removal Eff,, %

63% or more

15.08.4 Guaranteed performances for peak day (114,000 m?/d, 30°C)

“TSS Min, Removal BIT, %

| 0%

15.08.5 Installation, Process development and running-in

reparation works duration
for each primary
sedimentation tank, weeks

w

Lamella mstallation
duration for each primary
sedimentation tank, weeks

Maximum Shut-down
pertod m the summer {Jul.-
Sept.), days

20

Maximum Shut-down
period in the winter (Dec.-
Mar.}, days

Maximum Shut-down
period in the rest of the year,
days

Maximum Biological
Process development period
at 18°C, weeks

10

Maximum tirne to revert the
process from lamella to the
previous process for one
PST

10
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