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ATSs-ATé: 37A, 37B, 37C, 38A, 38B, 39, 39A
Diffusers assembly for AT1-AT4:

Nine inch (9”) diffuses of Sanitair are installed in two (2) aeration tanks:
Grid #1 912 untis, depth 5.8 m
Grid #2 640 units, depth 5.8 m
Grid # 3 640 units, depth 4.5 m
Grid # 4 610 units, depth 4.5 m

Tubes diffusers of Ekoton are installed in the other two (2) tank:
Grid #1: 11 units, length of 13 m each, 12" manifold, depth 5.8 m
Grid #2: 9 units, length of 20 m each, 12”” manifold, depth 5.8 m
Grid # 3: 6 units, length of 13 m each, 10” manifold, depth 4.5 m
Grid # 4: 6 units length of 12 m, 10” manifold, depth 4.5m

Diffusers assembly for ATS and ATé6

Nine inch (9”) diffuses of Sanitair are installed in the aeration tanks:
Grid #1: 1,000

Grid #2: 700

Grid #3: 700

Grid #4: 700

82670~ 1912 11 AN VNN NNON .JPNT JVI NPNRM MIRY PNXD NNID HYW MIPY NN
62

First Anoxic : First Aerobic:  SecondAnoxic:  Second Aerobic :

AT6 1,340 m* 4,972 m* 1,331 m’ 715 m*

Common Anaerobic

i
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3+120,000 Nm*/hr 50000000 00000000
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Parameter Units | Value

Average Flow rate m’/d 95,000
Average Flow rate at peak month | m’/d 104,500
Average flow at peak day m’/h 114,000
DWP flow rate m’/h 7,200
WWP flow rate m’/h 9,300
COD mg/1 750
BOD mg/1 375
TSS mg/1 375
TKN mg/1 75
TP mg/1 9
Min. Temp °C 18
Max. Temp °C 32

0PNYNY 0IN9YD

0.03.3.2
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Parameter Units Average day of peak | Peak day
month

TSS Removal Eff. | % 45% 48%

COD mg/I 505 522

BOD mg/1 258 266




Parameter Units Average day of peak | Peak day
month
TSS mg/1 194 207
VSS mg/1 173 185
TKN mg/1 75 75
NH, mgN/1 63 63
TP mgP/1 8 8
PO, mgP/1 6 6
Alkalinity mg/l  as 450 450
CaCoO;,
pH 7.5 7.5
MR MYIT 0.03.4
099V NP MIIND MUY 0.03.4.1

9D MY NOY MPYND 0N DMY 1HITND D) DINNN JPNNN T DY POINY DNNPN MDN

:PPNYY NYIVN

Parameter Units | Value for | Value for
Unrestricted | discharge to
irrigation the rivers
Filtered BOD | mg/1 10 10
NH3-N mg/1 10 1.5
TN mg/1 25 10
TP mg/1 5 1
N999NRY DIWIT DIMYA 0.03.4.2
A0NYY NY2V2 OIVANND DXNIND P RD NIIWNN ONINI
Parameter Units Average day of | Peak day
peak month
MLSS mg/1 <2,500 <2,500
Secondary Eff. NH, mgN/I1 <15 <30
Secondary Eff. NO; mgN/I1 <16 <14
Secondary Eff. TKN mgN/1 <5 <6
Secondary Eff. COD mg/1 <100 <100
Secondary Eff. BOD mg/1 <20 <20
Required DO concentration mg/1 2.0-2.5 2.0-3.0
Actual oxygen uptake rate at max. | kg/h 2,200 5,500
temperature
Standard oxygen transfer rate at | kg/h 5,000 5,450
32°C
a factor 0.6 0.6
SOTE % 4.92 4.92
Required air flow rate *Nm’/h 65,000 70,600




* In this document, the term “Normal” refers to: 1 atm, 20°C, 36% RH
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7.06.1 General data

The works that are described below consist of the conversion of a Conventional
Activated Sludge (CAS) process to Integrated Fixed film Activated Sludge (IFAS)
process in Ayalon WWTP, in order to increase the capacity of Ayalon WWTP from
81,000 m’/d to 95,000 m’/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 in a 1.2 m wide channel,
and a design flow rate of 2,500 m’/h

2. Four (4) @4.9 m grit traps, and a designed flow rate of 3,100 m>/h

3. Six (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 aeration tanks is given in the following drawings:

P&ID: 30A,30B,30C

AT1-AT4: 31A, 31B, 31C, 33, 36, 63, 64, 65, 66
AT5-ATé6: 37A, 37B, 37C, 38A, 38B, 39, 39A
Diffusers assembly for AT1-AT4:

Nine-inch (9”) diffuses of Sanitair are installed in two (2) aeration tanks:
Grid #1 912 untis, depth 5.8 m
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Grid #2 640 units, depth 5.8 m
Grid # 3 640 units, depth 4.5 m
Grid # 4 610 units, depth 4.5 m

Tubes diffusers of Ekoton are installed in the other two (2) tank:
Grid #1: 11 units, length of 13 m each, 12" manifold, depth 5.8 m
Grid #2: 9 units, length of 20 m each, 12 manifold, depth 5.8 m
Grid # 3: 6 units, length of 13 m each, 10” manifold, depth 4.5 m
Grid # 4: 6 units length of 12 m, 10” manifold, depth 4.5m

Diffusers assembly for ATS and ATé6

Nine inch (9”) diffuses of Sanitair are installed in the aeration tanks:
Grid #1: 1,000

Grid #2: 700

Grid #3: 700

Grid #4: 700

Aeration diagram is given below. A more detailed diagram is given in drawing 82670-
62.
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7.06.1.1 Design criteria

Wastewater characteristics
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Parameter Units | Value

Average Flow rate m’/d 95,000
Average Flow rate at peak month | m’/d 104,500
Average flow at peak day m’/h 4,750
DWP flow rate m’°/h 7,200
WWP flow rate m’°/h 9,300
COD mg/1 750
BOD mg/1 375
TSS mg/1 375
TKN mg/1 75
TP mg/1 9
Min. Temp °C 18
Max. Temp °C 32

Primary effluent characteristics

Parameter Units Average day of peak | Peak day
month
TSS Removal Eff. | % 45% 48%
COD mg/1 505 522
BOD mg/1 258 266
TSS mg/1 194 207
VSS mg/1 173 185
TKN mg/1 75 75
NH, mgN/1 63 63
TP mgP/1 8 8
PO, mgP/1 6 6
Alkalinity mg/l  as 450 450
CaCO;
pH 7.5 7.5
7.06.2 Description of works

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

vi AW N

The conversion to IFAS will be done in stages. At the first stage only on aeration tank
will be converted. The performances of this AT will be tested during the winter (Dec.
2023- Mar. 2024) and only after successful operation of the first aeration tank the media
for the rest aeration tanks will be purchased by the owner.

Design of the IFAS process

Provision installation shop drawings

Supervision of erection works

Supply of media and auxiliary equipment.
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The first aeration tank will be operated by the WWTP’s staff, with the support of an
expert process engineer the will be provided by the Israeli representative of the IFAS
technology supplier. The IFAS technology supplier shall provide full information
regarding the process in order to enable the creation of a calibrated BioWin
(https: /envirosim.com/ ) model for the IFAS process.

The IFAS AT will be compared to a CAS AT. In both aeration tanks The following

parameters will be measured:

Parameter Units Wastewater Primary Aeration
Effluent tanks

Continuous measurements

Wastewater m’/d Continuous

Flow rate

Air flow rate Nm’/d Continuous

DO mg/1 Continuous

Ammonia mg/las N Continuous

Nitrate mg/las N Continuous

MLSS mg/1 Continuous

Temperature °C Continuous

Samples

COD mg/1 17d 17d

BOD mg/1 2/week 2/week

TSS mg/1 17d 17d 17d

COD¢ mg/1 17d 17d 17d

CODy¢s mg/1 2/week 2/week 2/week

BODy mg/1 2/week 2/week 2/week

TKN mg/1 17d 17d

TKN¢ mg/1 2/week 2/week 2/week

Ammonia mg/l as N 1/d 17d 17d

Nitrate mg/las N 1/week 1/week 17d

Nitrite mg/l as N 1/week 1/week 17d

Alkalinity mg/l as CaCO; 17d

SVI 1/d

The CAS AT will be operated at an MLSS of 3,200 mg/1.
The IFAS AT will be operated at an MLSS of 2,500 mg/1.
The measured ammonia concentration in both aeration tank must be similar.

If the measured ammonia concentrations in both aeration tanks is smaller than 10 mg/1

as N, and the difference between the aeration tanks is < 1 mg/l as N, they will be

considered identical.

27



https://envirosim.com/

If the measured ammonia concentrations in both aeration tanks is 2 10 mg/l as N, and

the difference between the aeration tanks is £ 10 % as N, they will be considered

identical.

For MLSS measured values a tolerance of < 10% is accepted.
Example

Guaranteed MLSS (for 18 °C): 2,500 mg/1

Required MLSS reduction compared to the CAS AT

3,200 — 2,500 100 = 229
3,200 — e
Measured Units IFAS AT CAS AT
Parameter
Ammonia mg/lasN |5 6
Measured MLSS | mg/1 3,300 2,650
Target MLSS mg/1 3,200 2,500
Deviation from | % 3,300 — 3,200 2,650 — 2,500
target 3,200 2,500
-100 = 3% -100 = 6%
Chosen MLSS for | mg/1 3,200 2,500
calculations
MLSS reduction % 3,200 — 2,500
73'200 -100 = 22%

In the example above the IFAS was proven to be successful.

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

Un successful operation may be a cause for cancelation of the tender and to revert the
process in the first aeration tank. The IFAS technology supplier shall commit to a
reversible process that may be revert to the previous process within no more than ten
(10) days.

After the IFAS is installed in five (5) aeration tanks, the WWTP will be operated solely
with the IFAS ATs, so that the flow rate for each AT will be similar to the design flow
rate for a period of no less than six (6) months that will include at least January and
February. During that period the performances of the process will be evaluated in

comparison to the specifications demands.
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7.06.3

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 IFAS technology
supplier (sub-clauses 7.06.4 - 7.06.8)

Full description of the proposed IFAS system

Detailed process calculation for the proposed media surface area, sludge
age (without the biofilm mass), MLSS, MLVSS, required DO, oxygen

consumption rate, air flow rate, aeration constants (o, SOTE) and expected

secondary effluent quality. The calculation will be carried out for 18°C,

however the aeration will be calculated for 32°C.

- Oxygen consumption in the [IFAS chamber shall be shown separately.

- PFD

- Hydraulic calculations and head losses of mixed liquor transitions between

the IFAS chamber to the next chamber according to the following table:

Operation No. of | Primary RAS per | Internal ML per ML+IR per

conditions AT’s eff. Flow AT recirculati | AT AT
per AT (m*/h) onper AT | (m’/h) (m*/h)
(m’/h) (m’/h)

Avg. flow 6 660 660 3,100 1,320 4,420

Peak hr. at 5 1,120 800 3,100 1,920 5,020

avg. day

Peak hr. at 5 1,750 800 3,100 2,550 5,650

wet weather

- Description of all the required installation works

- Work plan and schedule

- Operation of the aeration tank after conversion to IFAS

The IFAS 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:

Time in the year

Maximum allowed shutdown

Dec.-Apr. 0 days
May., Jun., Oct. and Nov. | 5days
Jul.-Sept. 10 days
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7.06.4 Information regarding the product

Parameter Response

Company name

Country

Product name

7.06.5 Information regarding the media

Parameter Minimum Requirement | Guaranteed value
Media type Moving or submerged

Material HDPE or better

Specific area, m“/m’ 650

Specific Volume, m’/m’ 0.1

Installed area per single | 585,000
aeration tank, m’

Media durability, years 20
Time for delivery, months 6
7.06.6 Guaranteed performances for average day of peak month (104,000

m’/d, 18°C)

Parameter Minimum requirement Guaranteed value

MLSS, mg/1 <2,500

Secondary Eff. NH; mgN/1 | < 1.5

Secondar Eff. NO;, mgN/I <16

Secondary Eff. NO,, mgN/l | 0

Secondary Eff. TKN, mgN/I | <5

Secondary Eff. COD, mg/l | <100

Secondary Eff. BOD, mg/1 | <20

Required DO concentration, | <2.5

mg/1

Actual oxygen uptake rate at | <2,200
32°C, kgrh

Standard oxygen transfer <5,000
rate at 32°C, kg/h

a factor >0.6
SOTE, % >4.9

Total required air flow rate | <65,000
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Parameter

Minimum requirement

Guaranteed value

at 32°C, *Nm’/h

Actual oxygen consumption
in media chamber at 32°C,
kg/h

Standard oxygen
consumption in media
chamber at 32°C, kg/h

Required air flow rate

required air flow rate in
media chamber at 32°C,
*Nm’/h

Hydraulic head loss between
media chamber to next
chamber, m

*In this document Normal conditions refer to: 1 atm, 20°C, 36% RH

7.06.7 Guaranteed performances for peak day (114,000 m’/d, 18°C)

Parameter Minimum requirement Guaranteed value
MLSS, mg/1 <2,500
Secondary Eff. NH; mgN/l | < 3.0
Secondar Eff. NO;, mgN/1 | <14
Secondary Eff. NO,, mgN/l | 0
Secondary Eff. TKN, mgN/1 | <6
Secondary Eff. COD, mgs/1 | <100
Secondary Eff. BOD, mg/1 | <20
Required DO concentration, | <3
mg/1

Actual oxygen uptake rate at | <5,500
32°C, kg/h

Standard oxygen transfer <5,450
rate at 32°C, kg/h

a factor >0.6
SOTE, % >4.9
Required air flow rate , <70,600

*Nm?/h

Actual oxygen consumption
in media chamber at 32°C,
kg/h

Standard oxygen
consumption in media
chamber at 32°C, kg/h

Required air flow rate

required air flow rate in
media chamber at 32°C,
*Nm®/h

Hydraulic head loss between
media ch to next cell

*In this document Normal conditions refer to: 1 atm, 20°C, 36% RH
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7.06.8 Installation, Process development and running-in

Parameter Minimum Guaranteed value
requirement

Preparation works duration | 2

for each aeration tank,

weeks

Media installation duration | 1

for each aeration tank,

weeks

Maximum Shut-down | 10

period in the summer (Jul.-

Sept.), days

Maximum Shut-down | 0

period in the winter (Dec.-

Mar.), days

Maximum Shut-down | 5

period in the rest of the year,

days

Maximum Biological 10

Process development period

at 18°C, weeks

Maximum time to revert the | 10

process from IFAS to the
previous process for one AT
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