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4.1.3 — Filtration system

General

The work described in this section includes design, supply, and supervision of
assembly and startup of a gravitational deep bed effluent filtration system.
The main components of the system are as follows:

e Filters structure

e Underdrain blocks

e Internal Air headers and air laterals

Concrete troughs and troughs weirs made of 316 stainless steel
Filtration media

All interconnecting piping

All the pneumatic water and air valves

Blowers for air scour

Backwash pumps

Mudwell pumps

Electric activated gates- N/A

Instrumentation

Electrical and control panel

Air compressor

System Design

Design Criteria
The Hadera municipal WWTP shall treat municipal wastewater at the following flow
rates:

Annual Average Average Hourly Max. Hourly
Dal|3}/ Flow Flow (méhr) F!?ow
(m®/day) (m>/hr)
48,000 2,000 4,400

A gravitational deep-bed media filter system is required to treat the secondary
effluents and improve their quality to the following levels:

e Suspended solids: 10 mg/l as monthly avg

e Turbidity: 2 NTU as monthly avg

General Design

A filtration system for the present average effluent flow rate of 48,000 m*/day shall be
supplied, designed, constructed, tested and completed as required in the design criteria.
The filtration system shall be based on the continuous deep bed gravity filter with
underdrain block.

The filtration system shall be supplied as a complete unit, including all parts required
for complete operation of filtration, air-water back wash, direct wash, etc.

The Contractor will guarantee that for the designed secondary effluent quality, the
filtration period between backwashes should be no less than 24 hours, however the
system should have the capability to backwash based on time, level and/or operator
need.
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Operational Specifications:
e No of filter cells: 6 units
e Total filter cells surface area: 375 m?
e Velocity during filtration at average flow: 5.33 m3*/m?/hr, when cells are on
service, 6.40 m®m?/hr, when one cells is backwashing
e Air scours velocity: 90 m3/m?/hr
e Backwash water velocity: 15 m3/m?/hr

Description of the Equipment

Filtration Media
Two media shall be installed in the filters:
e Support medium
e Filtration medium
The filtering material, transportation, insertion, testing, etc. shall be in accordance
with the AWWA standard B100, last edition.
The following are the specifications for both media:
Support Medium (Gravel)
Five (5) layers of support media to be installed above the uderdrain blocks with a total
height of 450 mm, that based on the following table.

Layer No Grain Size Layer height
1 20x40 mm 100 mm
2 20x12 mm 50 mm
3 6x12 mm 100 mm
4 6x3 mm 100 mm
5 12x6 mm 100 mm

Filtration Medium

Single filtration medium should be used. The filtration medium shall be quartz sand,
with the following parameters:

e Effective particle size: 2.0t0 3.0 mm

e Uniformity coefficient: 1.3

e Hardness: 6-7 MOH hardness range
e Sphericity: 0.8

e Filtration medium depth:  1.83m

The supplier will provide at least 4 laboratory tests for the filtration medium.
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Instrumentation

The filtration system shall come complete with all instrumentation required for the
operation of the filters, including the following:

e One (1)Backwash water electromagnetic flow meter

e One (1) Ultrasonic level meter on each filter

e Two (2) Ultrasonic level meter of clearwell and mudwell
One (1) Turbidity meter before the filtration

One (1) Turbidity meter after the filtration system

Six (6) Turbidity meter on effluent pipe from each filter
One (1) Air pressure transmitter

One (1) Air flow meter

Pneumatic Water and Air Valves

All of the main valves in the filtration system shall be wafer-type butterfly valves.
The sizes of the valves shall be those of the pipelines, and according to the drowings.
All of the valves in the filtration system shall be pneumatically actuated. All of the
actuators shall come complete with limit switches, with an output to the control
system.

The valves shall be made of cast iron, epoxy-coated to provide protection against
corrosion.

Gravitational Filters

Shape and Components:

e A et of six gravitational filters shall be supplied for the present phase,
e Each filter shall be a rectangular concrete chamber, having the following
dimensions:

— Length: 17.07 m
—  Width: 3.66 m
— Filtration area per filter: 62.5 m?

—  Maximum flowrate per filter: 733 m3/hr

e An inlet raw water channels shall distribute the raw water to each filter and
backwash water channels shall collect and remove the dirty backwash water from
each of the filters.

e Each filter shall contain an underdrain, for the media support, the collection of the
filtered water, and for the introduction of the air scour and backwash water.

e Each filter shall contain wall flanges, as follows:
— Main flange for filtered water outlet and backwash inlet
— Flange for the air scour

Clear well:

The design shall include a clearwell tank to collect the filtered water and "store" a
volume of water that required for single cells BW (plus safety volume). The clear
well is sized to be 625 m® in volume.

The clearwell will be furnished with two (2) BW pumps one duty and one standby.
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Backwash Pumps:
The Backash pumps will be of the submersible type having the following
specifications:
- Flow rate 920 m3/hr

- Head — 10 m
The pumps shall include all of the requested apparatus for in basin installation such
as base, connection legs, guide rails, SS chain, isolated valve, non return valve etc.

Mud well:

The design shall include a Mudwell tank to collect the dirty BW water (reject
water) and "store™ a volume of water that required for single cells BW (plus safety
volume). The Reject water will be evenly pumped back to WWTP headworks by
two (2) Mudwell pumps on duty and one standby.

The Mud well is sized to be 469 m? in volume.

The clearwell will be furnished with two (2) reject water evacuated pumps .

MudWell Pumps
The mudwell pumps will be of the submersible type having the following
specifications:

- Flow Rate — 315 m®/hr
- Head — Depends on site conditions

The pumps shall include all of the requested apparatus for in basin installation
such as : base, connection legs, guide rails, SS chain, isolated valves, non return
valves etc.

Underdrain:

A filter underdrain system shall be designed, supplied, constructed, tested and
completed in each of the filters.

The underdrain system is intended to allow for the uniform collection of filtered water
and distribution of wash- water and air over the total area of the filter floor. The
backwash system shall allow for separate air scouring and water backwashing as well
combine air scouring and water at the rates indicated in this Section.

Block Underdrain System

The underdrain block shall be a be 5000 PSI concrete structure with HDPE plastic
jacket, no other underdrain block to be accepted.

The underdrain system shall be of a reputable manufacturer, and shall be capable
of supporting the filtration media without collapsing.

The underdrain system shall provide maximum active area coverage of
approximately 85%.

a minimum water /air space of 6 mm will avoid any chance of "holes" clogging,
and assure long term even distribution with no need for BW chlorination.

The underdrain system shall be of the complete floor coverage type, built from
laterals and directly installed on the filter’s floor.

2021 5999N — INWIIY 0D - 1Y NPOON - 3 phn - 2696 0.5



18

The system shall be resistant to erosion and corrosion.

It shall have a horizontal flat top discharge surface, such that the finished filter
bottom is essentially flat, with uniform energy intensity of air and water coverage
that directs flow vertically for effective penetration and cleaning of the media.
The system shall be designed to avoid localized areas of excessive flow of water or
of air (maldistribution), which may cause mounding, lateral displacement, or other
deleterious disturbances in the filter support media.

No dead areas will be allowed.

The filters' underdrain system shall be designed and installed to ensure long-term
stability in its operating characteristics. The underdrain system shall be resistant to
changes in headloss, flow uniformity, and any other effects that would, in time,
cause loss of efficiency or effectiveness of its operation.

The backwash system shall allow for separate air scouring and water backwashing
and for simultaneous use of air and water at the specified rates.

The underdrain system is intended to allow for the uniform collection of filtered
water and uniform distribution of backwash water and air over the total area of the
filter floor.

Material of construction of the blocks shall be concrete with HDPE jacket.

Filter Sump cover:

The Filtration supplier shall supply a filter sump covers made thick CS, to allow even
water collection and distribution. The sump covers will be

welded to a curb angle, and crate 19 mm space between ever pair of cover for the
water pattern.

Air Headers and laterals

As part of the filter "internal™ supply, the filtration supplier shall supply air
distribution header and laterals for each filter cells. The air headers and laterals shell
be made of 316 SS.

Blowers for Air Scour

The supplier of the filtration system shall supply three units of air blowers, for the
air scouring stage.

The operational point of each blower shall be such that it will supply to a single
filter, air scours velocity of at least 90 m%/ m?/hr, at a head of up to 7.0 m.

Each blower shall discharge an air volume of not less than 2,860 m*/hr with a head
pressure of 700 milibar.

The blowers and appurtenances shall include, but not be limited to, the following
items, to be supplied by the blower system manufacturer:

Type: The air scour blower shall be of the positive displacement rotary, three-lobe

type.
The supplied compressed air shall be oil free.

For each system, the scope of supply shall include the following:

¢ Rotary positive displacement blower

e Electric motor, 3-phase, 380 V, 50 Hz, optionally operated through a frequency
converter

o V-belts

e Airintake filter

e Silencers —inlet and discharge
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Non-return valve, equipped with a limit switch

Weighted pressure relief valve

Pressure indicator and transmitter (4-20 mA) with gauge

Pressure gauge

e Air flow rate meter (4-20 mA)

e Automatic zero pressure start valve

e Acoustic enclosure for maximum noise level of 72 dBA measured at 1 m from
the blower

e Flexible connection to the blower discharge

e Discharge check valve

e Discharge isolation valve

e Discharge expansion joint

e Vibration isolation pads

The blower assembly shall be capable of supplying air on a continuous basis at the
rated capacity for air backwashing of filters.

The operational control of the air scour blower system shall be integrated with the
filter backwash control system. A compressed air bypass valve shall open
whenever a blower is not operating, and shall automatically close at an adjustable
time delay of 1-60 seconds, after the blower motor starts, in order to allow the
motor to accelerate with the blower unloaded. When the blower is stopped, the
bypass valve shall automatically reopen.

The manufacturer of the blower shall guarantee its lifetime, as well as the specific
lifetime of individual components, such as bearings (>100,000 hr), etc.

The manufacturer shall supply information regarding the temperature rise of the
compressed air.

Air Compressor
The supplier of the filtration system shall supply an air compressor, suitable for the
operation of all the valve actuators.
The air compressor unit shall contain the following main components:
e Two oil free compressors, one in operation and one for standby purposes, both
assembled on the compressed air tank
Compressed air tank, 100 liters
Pressostate for operation of the compressor
All necessary piping and valves
Compressed air pressure indicator transmitter, with a 4-20 mA signal to the
control system

Electrical and Control Panel

The supplier of the filtration system shall supply the electrical and control panel for
the operation of all the units mentioned above, including all the filters’ valves,
blowers, pumps, PE unit, etc.

The filtration control system shall have its own independent PLC and shall be able to
operate connected to or disconnected from the main treatment plant control system.
The supplier of the control system shall coordinate the type of PLC, as well as all the
hardware and software connected to it, in such a way that it shall be able to
communicate with the main control system of the plant.
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The control system shall enable the operator to operate the filtration system both
manually and automatically.

The filtration control system shall transfer to the main control all operational data,
including, but not limited to, the following:

e Flowrate through the system

e Turbidities of pre-filtered and filtered water

e Condition of each of the filters—filtration, backwash, direct wash, etc.

e State of each of the pneumatically operated valves

State of the backwash pumps

e State of the NRVs of the backwash pumps

e Water flowrates through the pumps

e Discharge pressure from the pumps

e State of the blowers

Air flow rate to filters

State of the polymer, aluminum sulfate, or ferric dosing pumps

Water levels in the polymer, aluminum sulfate, or ferric tanks

Compressed air from blowers, discharge pressure

Pressure of the tank of the compressed air from the instrument compressor

The PLC shall have at least 50% spare in both discrete and analogue 1/0s.

Design of the System

The supplier of the filtration system shall submit a complete and detailed design of the
system he intends to install, before performing any equipment procurement of any
other work related to this system.

The supplier shall proceed with the actual work related to this system, only after
receiving Client approval.

Suppliers
The central issue of the gravitational filtration system are the "Filter Internals"

(underdrain system, filter internals, media and the control panel) therefore the
gravitational filtration system shall be built "around" and in according to the design of
the underdrain manufacturer.

All other components of the system shall be off-the-shelf items.

Once the supplier and option of the underdrain has been chosen, the Contractor shall
submit the detailed design of the filtration system for Client approval.

All of the other components shall be supplied only after approval of the Client.

Submittals
At a minimum, the Contractor shall submit with his proposal the following:
e Manufacturer's product data, including catalogs
e Equipment drawings, showing all dimensions, weights, materials of
construction, and any other data required to completely specify the proposed
system
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Testing
Every piece of equipment supplied to the plant shall undergo the following tests:

Tests at the manufacturer’s facility
Visual tests upon arrival at the plant
Dry-running tests

Performance tests

Tests at the Manufacturer’s Facility

All of the abovementioned equipment shall be tested in the presence of the Client's
Representative before shipment by the manufacturer or by an approved test laboratory.
The shop testing shall be conducted in the presence of Trust Agency personnel that shall
be hired by the Contractor. All payments for the tests and for the Trust Agency shall be
at the sole expense of the Contractor.

Shipment of equipment shall be allowed only after the Contractor obtains a certified
statement of approval submitted by the Trust Agency, including certification of test
results.

If possible, the Client's Representative will visit the manufacturer’s facility and check
all the equipment that is ready to be shipped, before packing for shipment.

The Client's Representative will ensure that the equipment has been manufactured per
the specifications and that all parts are present and no components are missing,
including anchoring devices, literature, etc.

The Client's Representative will verify that the packaging is in good condition and
suitable for the planned transportation, etc.

Simulation runs shall be performed on all electrical equipment.

Visual Tests upon Arrival at the Plant

The Client's Representative shall open the packaging and, in the presence of the
manufacturer’s representative, will check that the equipment has arrived intact.

The equipment will be checked for scratches, broken pipes, bent or broken items, etc.

Dry-Running Tests

Dry-running tests shall only be performed on equipment that allows dry-running, such
as electric boards, some instruments, etc.

No dry-running tests may be performed on equipment that must be operated with
water, such as pumps, etc.

When dry-running tests are performed, the performance shall meet the specifications.

Performance Tests

The most important of all are the performance tests, in which the equipment, each
component as well as the system as a whole, must operate under actual plant
conditions, with the actual wastes, slurries, etc., as per the specifications.

The performance tests shall be carried out along the complete designed operating
range of each specific piece of equipment.

The performance tests shall be carried out in the presence of both the plant’s
authorized personnel and the manufacturer’s authorized representative.

The duration time of the performance tests shall be defined prior to awarding the
supply contract.

The tests to be performed under actual conditions — Wet Test shall be as outlined
blow:
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e The effluent filtration system together with the aluminum sulfate system, the HCL
dosage system and the teritiary effluent pumping station shall operate
continuously during 700 hours with secondary effluent, without any malfunction.
A malfunction is defined as any fault in the electromechanical, electric or control

system for more than two hours. In any case, if the component fails more than

four times (for less than two hours each time), it will be considered as a

malfunction.

e The tertiary effluent during the 700 hour test shall not exceed the required by the

tender documents.

The specific amount of washwater wasted shall not exceed 3.0 percent of the inlet
flow to the effluent filtration system.

ALLOWANCE FOR SPARES AND SPECIAL TOOLS

The Contractor must enter on this sheet his best estimate for the price of all

SPARES AND SPECIAL TOOLS that the Client should make allowance for
during two years of long-term normal operation.

Description

Part
Number

Number
Required

Price Each
(NIS)

Total Price
(NIS)

Total (excluding VAT)
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4.1.4 — A UV Disinfection system

For the Hadera W.W.T.P A UV disinfection system on tertiary effluent shall be
supplied.

This specification calls for the procurement of A UV disinfection system.

General

Furnish all labor, materials, equipment and appurtenances required to provide an open
channel, gravity flow, and low pressure high intensity ultraviolet lamp (UV)
disinfection system complete with an automatic chemical/mechanical cleaning system
and variable output lamp drivers. The UV system shall be complete and operational
with all control equipment and accessories as shown and specified herein. This
system will be capable of disinfecting effluent to meet the water quality standards
listed in this section.

Design Criteria:

1. Provide equipment that will disinfect effluent with the following
characteristics:

a) Current Peak Flow: 4 400 m3/hr
b) Average Flow: 2 200 m3/hr
c) Total Suspended Solids: 10 mg/L, Maximum grab samples

d) Effluent Temperature Range: 331085 °F (1to 30 °C)

e) Ultraviolet Transmittance @ 253.7 nm: 55%, minimum

f) Effluent standards to be achieved: 10 Fecal Coliform/100 ml based on a
30 day 85%-ile of daily samples for the effluent standard as specified in a)

through f). Effluent standards will be guaranteed regardless of influent
count to UV system.

2. The UV system is to be installed in one open channel having the following
dimensions (not including the water level controller):

a) Length: 109 m
b) Width: 1.7m
C) Depth: 24m

3. The maximum effluent depth in the channel will be 182.32 cm .
4. System configuration:

a) The UV system must fit within the UV channel(s) as stated without
modification.

b) The UV system configuration will be as follows:
Number of Channels:

Number of Banks per Channel: 6

Lamps per Bank: 24
Total Number of Lamps in the UV System: 144

2021 5999N — INWIIY 0D - 1Y NPOON - 3 phn - 2696 0.5



24

e Maximum duty power draw: 146 kw

e Number of System Control Centers: 1

e Number of UV Sensors: 1 per bank
e Number of Power Distribution Centers: 2

e Number of Level Controllers: 1

Performance Requirements:

1.

Provide a UV disinfection system complete with UV Banks and lifting
mechanism, System Control Center, Power Distribution Centers, and Water
Level Controller(s) as shown on the contract drawings and as herein specified.

The ultraviolet disinfection system will produce an effluent conforming to the
following discharge permit: 10 Fecal Coliform/100 ml, based on a 30 day
85%-ile max 50FC. Grab samples will be taken in accordance with the
Microbiology Sampling Techniques found in Standard Methods for the
Examination of Water and Wastewater, 21 Ed.

To ensure thorough characterization and disinfection performance of the UV
reactor, two challenge organisms will be used in the validation testing. One
challenge organism with low UV resistance (e.g. T1 with resistance of ~5
mJ/cm? per log inactivation) and a second challenge organism with higher UV
resistance (e.g. MS2 with resistance of ~20 mJ/cm? per log inactivation.. The
use of at least two organisms will allow a “bracketing” methodology (as
described in the USEPA UVDGM) to be used for accurate sizing.

The UV system will be designed to deliver a minimum MS2 RED of 80
mJ/cm? at peak flow, in effluent with a UV Transmission of 55% at end of
lamp life (EOLL) after reductions for quartz sleeve fouling. The basis for
evaluating the RED will be the independent third party bioassay, without
exception. Bioassay validation methodology to follow applicable protocols
described in NWRI Ultraviolet Disinfection Guidelines for Drinking Water
and Water Reuse (May 2003, 2012) and 2006 USEPA UVDGM.

The RED will be adjusted using an end of lamp life factor of 0.5 to
compensate for lamp output reduction over the time period corresponding to
the manufacturer’s lamp warranty. The use of a higher lamp aging factor will
be considered only upon review and approval of independent third party
verified data that has been collected and analysed in accordance with protocols
described in the NWRI Ultraviolet Disinfection Guidelines for Drinking Water
and Water Reuse (May 2003, 2012).

The RED will be adjusted using a quartz sleeve fouling factor of 0.8 to
compensate for quartz sleeve transmission reduction due to wastewater
effluent fouling. The use of a higher quartz sleeve fouling factor will be
considered only upon review and approval of independently verified data that
has been collected and analysed in accordance with protocols described in the
NWRI Ultraviolet Disinfection Guidelines for Drinking Water and Water
Reuse (May 2003, 2012). The data recorded for the determination of the
validated fouling factor must be obtained by testing in secondary wastewater
effluent utilizing the same lamp, quartz sleeve and cleaning system proposed
by the UV manufacturer.
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7. Independent validation for use of higher factors (lamp aging and sleeve
fouling) must be submitted to the Engineer for consideration a minimum of
fifteen (15) days prior to bid. The independent validation shall have oversight
by a qualified registered professional engineer with knowledge and
experience in testing and evaluation of UV systems as defined in the EPA
UVDGM (Appendix C, Section C.3.3)

8. The system will be designed for complete outdoor installation.

SUBMITTALS

A. Submit for review, shop drawings showing the following:

1. Complete description in sufficient detail to permit an item comparison
with the specification.

2. Dimensions and installation requirements.

3. Descriptive information including catalogue cuts and manufacturers'
specifications for major components.

4. Electrical schematics and layouts.

5. Hydraulic calculations demonstrating compliance with the required
hydraulic characteristics.

6. Independent bioassay validation and dosage calculations demonstrating
compliance with the specified RED requirements.

7. Lifetime disinfection performance guarantee.

WARRANTEES
A. Equipment:

The equipment furnished under this section will be free of defects in material
and workmanship, including damages that may be incurred during shipping
for a period of 24 months from date of start-up or 36 months after shipment,
whichever comes first.

B. UV Lamps:

The UV lamps will be warranted for a minimum of 15,000 hours when
operated in automatic mode, prorated after 9,000 hours. On/off cycles are
limited to an average of four (4) per day accumulated over the guaranteed life
of the lamp.

C. Lamp Drivers:
Lamp drivers will be warranted for 10 years, prorated after 1 year.

D. UV Intensity Sensors:
UV Intensity Sensors will be warranted for 5 years, prorated after 1 year.
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DESIGN, CONSTRUCTION AND MATERIALS

General:

1. All UV Bank metal components in contact with effluent will be Type 316
stainless steel.

2. All wiring exposed to UV light will be Teflon™ coated.

Lamp Array Configuration:

1. The lamp array configuration will be in a staggered inclined arrangement.

2. The system will be designed for complete submersion of the UV lamps
under all flow conditions including both electrodes and the full length of
the lamp arc.

3. To maximize performance and ensure safety, bank light locks will be used
in each bank to prevent potential short circuiting over the top of the lamps.

4. Forany UV inclined system that does not contain UV bank light locks to
prevent short circuiting, the system shall be supplied with 1 additional UV
bank to compensate for short-circuiting over the top of the lamps.

UV Bank:

1. Each UV bank will consist of UV lamps, quartz sleeves and an automatic
chemical/mechanical cleaning system mounted in a Type 316 stainless
steel frame.

2. Each lamp will be enclosed in its individual quartz sleeve, one end of
which will be closed and the other end sealed by a lamp end seal. To be
considered as an alternate, lamp quartz sleeves that are open at both ends
will be supplied with twice the amount of specified spare seals and lamps.

3. The closed end of the quartz sleeve will be held in place by a retaining O-
ring. The quartz sleeve will not come in contact with any steel in the
frame.

4. Each UV bank will contain a pre-formed Type 316 stainless steel wall on
each side to prevent possible short-circuiting at the side walls of the
reactor.

5. Each UV bank will contain light locks at the top of the bank to prevent
short circuiting over the top of the lamps and maximize disinfection
efficiency.

6. Each UV bank will be rated Type 6P. UV banks that are not Type 6P rated
are not acceptable.

7. To minimize maintenance, equipment must be provided by the UV
manufacturer to enable lifting a complete bank of lamps from the channel
at once for inspection and/or servicing.
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UV Lamps:

Lamps will be high intensity low pressure amalgam design. Lamps
that are not amalgam will not be allowed.

2. The filament shall be significantly rugged to withstand shock and
vibration.

3. Electrical connections for the lamp will consist of four (4) pins at one
end of the lamp only. Lamp wiring shall be Teflon insulated stranded
wire.

4. Lamps without maintenance coating or that do not have four (4) pins
are considered instant-start and are not acceptable due to reduced
reliability and increased maintenance and operating costs.

5. Lamps will be rated to produce zero levels of ozone.

6. The lamp shall withstand an average of four (4) on/off cycles per day
without reducing lamp life, warranty or causing any damage to the
lamp.

7. Lamps will be operated by electronic lamp drivers with variable
output capabilities ranging from 30% to 100% of nominal power. The
lamp assembly shall incorporate active filament heating to maintain a
minimum lamp efficiency of 35% across varying water temperatures
and between the minimum and maximum stated lamp power levels.

Lamp Plugs:

1. Each lamp plug will be accessible from the top of the UV bank to
facilitate lamp removal without moving the UV banks or any other
components.

2. Optional: Each lamp plug shall have provisions for a light emitting
diode (LED) visual indicator that indicates on/off status for each lamp.

3. Anintegral safety interlock in the lamp plug will prevent removal of
energized lamps.

4. The lamp plug shall be rated Type 6P.

Lamp Drivers:

1.

2.

3.

4.

Each lamp driver will independently power two (2) UV lamps. Failure
of one lamp will not affect operation of the other lamp.

The lamp driver will have a power factor correction circuit to ensure
minimum 99% power factor and less than 5% total harmonic distortion
(THD) current at the maximum power level and nominal input voltage.

The lamp driver electrical efficiency will be minimum 95% at the
maximum power level.

The lamp driver will be programmed-start type utilizing filament
preheat followed by a high voltage pulse to ignite the lamp.
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During lamp operation, variable filament heating current shall be
provided according to a predetermined curve to maintain optimum
filament temperature and amalgam temperature to ensure maximum
lamp life and maintain a minimum lamp efficiency of 35% across
varying water temperatures and between the minimum and maximum
stated lamp power levels.

A ground fault in the output circuit shall be detected and
communicated as a warning to the external controls system while the
corresponding lamp operates undisturbed.

The communication protocol shall be Modbus implemented on an
RS485 electrical interface.

Local visual diagnostic will be provided with LEDs for lamp driver
status, lamp status (on, idle, preheat, fault), power and communication
status.

For reliability and to facilitate trouble shooting, at a minimum, the
following external indicators (protections, status, warnings and alarms)

shall be provided: lamp status, driver status, ground fault, and
communication time-out.

The lamp driver shall be UL, CE, and RoHS compliant.

Quartz Sleeves:

1.

Quartz sleeves will be clear fused quartz circular tubing containing
99.9% silicon dioxide.

Sleeves will have minimum UV transmittance at 254nm of 87%
(2.5mm wall thickness).

Sleeves will be open at one end only and domed at the other end.

Cleaning System:

1.

An automatic in-situ cleaning system will be provided to clean the
quartz sleeves using both chemical and mechanical methods. Wiping
sequence will be automatically initiated with capability for manual
override.

The cleaning system shall also incorporate an integrated debris
removal device to clear the quartz sleeves of any large solids or debris
to maximize the life of the chemical/mechanical cleaning system.

The wiper on the cleaning system shall be parked out of the effluent
when not in use.

Cleaning systems that utilize a screw drive, or park the wiper in the
effluent while not in use shall not be acceptable due to collection of
debris in and around the wetted parts of the wiper.

The cleaning system will be fully operational while UV lamps and
modules are submerged in the effluent channel and energized.

To minimize maintenance, UV System will be designed such that
cleaning solution replacement can be performed while the UV Bank
and lamps are in place and operational in the channel.
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Cleaning sequence frequency will be field adjustable to enable
optimization with effluent characteristics.

Cleaning system operation will be remote auto (default) or remote
manual.

The cleaning system will be provided with the required solutions
necessary for initial equipment testing and for equipment start-up.

The wipers shall travel the full length of the UV lamp arc. Designs in
which the wipers only travel part way along the sleeves will not be
acceptable.

The UV intensity sensor shall be cleaned utilizing the same
chemical/mechanical cleaning method as that of the lamp quartz
sleeves. UV intensity sensors that only utilize a mechanical means
shall not be acceptable.

To be considered as alternate, systems that use only mechanical
wiping must have the ability to periodically be cleaned out of channel
using a chemical bath. Out of channel cleaning will include lifting
slings, removable banks, cleaning tanks, agitation system and air
compressors, as required. The UV manufacturer will be responsible for
supplying all equipment including any equipment not specifically
listed required to perform out of channel chemical cleaning. Contactor
will be responsible for installation.

Effluent Level Controller:

1.

Level Control Weir
a) To be located at the discharge end of the UV channel.

b) Weir will be designed to maintain the minimum channel effluent
level required to keep lamps submerged at all times.

c) Weir to be constructed of Type 304 stainless steel.

Light Locks:

1.

Light locks, two (2) per bank, will be provided to force effluent
through the UV treatment zone maximizing disinfection performance.

The entire length of the lamp arc will remain submerged to maximize
UV dose delivered to the effluent and to prevent any UV exposure
above the water free surface.

Electrical:

1.

All applicable electrical components will be UL-listed to ensure safety
standards are met.

Each UV lamp within a bank will be powered from a Power
Distribution Center.

UV Manufacturer to supply all cabling between lamps and drivers.
Each electronic lamp driver will power two lamps.
Power factor will not be less than 99% leading or lagging.
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Electrical supply to each Power Distribution Center will be 380/220V
50Hz, kVA.

Electrical supply to the Hydraulic System Center will be 380V 60Hz,
2.5 kVA

Electrical supply to the low water level sensor box will be from 120V,
1 Phase, 2 Wire + GND.

Electrical supply to the System Control Center will be 240V 50Hz, 1.8
kVA

Power Distribution Center (PDC):

1.

ok~ w

The configuration of Power Distribution Centers shall be lamps per
pdc.

PDC enclosure material will be 304 Stainless Steel.
All internal components will be sealed from the environment.
All Power Distribution Centers to be UL approved or equivalent.

An internal heater will be provided in the PDC to prevent
condensation when the external temperature drops below the dew
point.

Each PDC shall be able to electrically isolate each bank of lamp
drivers and safely replace a lamp driver without de-energizing any
other operating banks.

Hydraulic System Center:

1.

The Hydraulic System Center (HSC) houses the components required
to operate the automatic cleaning system and bank Automatic Raising
Mechanism (ARM).

HSC enclosure material will be 304 Stainless Steel (Type 4X, IP 66)
(Type 4X).

The HSC will contain hydraulic power unit complete with pump, fluid
reservoir, manifolds, valves and filter.

Control and Instrumentation:

1.

System Control Center (SCC):

a) The monitoring, operation and control of the system is managed at
the System Control Center (SCC) by a CompactLogix with a SCC
HMI - Beijer -15" (Outdoor 4X Rated) HMI screen.

b) If the SCC is installed outdoors, the operator interface shall be
positioned out of or away from direct sunlight and shall include a
sunshade. The operator interface screen will be designed for a
rugged outdoor environment capable of operating at ambient
temperatures between -30 Deg C and +70 Deg C with a high
brightness display (minimum 1000 Nit). HMI screen shall be
certified for outdoor use (UL50E Type 4X Outdoor)

Or
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If the SCC is installed outdoors, the operator interface shall be
positioned out of or away from direct sunlight and shall include a
sunshade and shall be protected by a UL listed Type 4X hinged
viewing window.

Alarms will be provided to indicate to plant operators that
maintenance attention is required or to indicate an extreme alarm
condition in which the disinfection performance may be
jeopardized. The alarms will include, but not be limited to:

1) Individual Lamp Failure

i) Multiple Lamp Failure

iii) Low UV Intensity

iv) Bank Communication Alarm

The 100 most recent alarms will be recorded in an alarm history
register and will be displayed when prompted.

Mode of operation for UV Banks can be manual, automatic or
remote.

Elapsed time of each bank will be recorded and displayed on the
display screen when prompted.

Low Water Level Sensor:

a)

b)

The UV Manufacturer will provide one (1) low water level sensor
for each UV channel.

During all modes of system operation (manual, automatic and
remote), the water level sensor will ensure that lamps extinguish
automatically if the water level in the channel drops below an
acceptable level.

UV Intensity Sensors:

a)

b)

c)

d)

f)

A UV sensor will continuously monitor the UV intensity produced
within each UV Bank.

The sensors will measure only the germicidal portion of light
emitted by the lamps.

The UV sensor shall be factory-calibrated to US National Institute
for Standards and Technology (NIST). Sensors requiring field-
calibration are not acceptable.

The sensor shall be digitally calibrated to ensure calibration
accuracy.

To ensure continuous disinfection, the sensor shall be accessible
without shutting down the system, lifting a bank/module or
removing lamps.

Sensors will be designed to provide UV intensity data for dose
monitoring and control functions. Dose pacing program will enable
use of measured UV intensity along with flow rate and UVT to
determine the delivered dose during operation.
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g) Sensors will be designed such that reference sensor readings can
be taken without interrupting disinfection and without removing
UV lamps, banks/modules or sleeves.

Dose-Pacing:

a) A dose-pacing system will be supplied to modulate the lamp UV
output in relationship to a 4-20 mA DC signal from an effluent
flow meter (supplied and installed by Others) and UV intensity
sensor(s).

b) The system to be dose-paced such that as the flow and effluent
quality change, the design UV dose is delivered while conserving
power.

c) The dose-pacing system will allow the operator to vary the design
dose setting. Logic and time delays will be provided to regulate
UV Bank ON/OFF cycling.

UV Bank Lifting Device:

1.

The lifting device for UV Banks will be supplied by the UV
Manufacturer.

An Automatic Raising Mechanism (ARM) will be designed and
supplied to facilitate lifting a UV bank from the channel without use of
ancillary equipment.

The ARM will be integrated into the UV Bank for simple and
seamless operation.

The UV Bank will be raised from the channel for easier access and
maintenance.

The ARM design will provide access to components without having to
break electrical connections thus reducing wear on connectors.

Spare Parts:
The following spare parts and safety equipment will be supplied.

1 Operators Kit that includes UV-resistant face shield, gloves and cleaning
solution.

To be considered as an alternate, systems that require more lamps than
specified, the UV manufacturer will provide spares in the amount equal to the
quantities listed plus an additional quantity equal to the percentage of lamps
required over and above the number of lamps specified.

INSTALLATION

In accordance with contract drawings, manufacturers' shop drawings, instructions
and installation checklist. Contractor Installation Checklist to be completed and
returned at least two (2) weeks prior to date requested for commissioning.
Photographs illustrating site readiness are required. The Contractor assumes all
responsibility for the installation readiness of the UV system.
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All labor, materials and test apparatus necessary for completing the installation
shall be furnished by the Contractor at no additional cost to the Manufacturer.

MANUFACTURER'S SERVICES

A
B.

Installation assistance only provided if in scope.
Start-up and field testing: As outlined in the project scope document,

Start-up and Field Services will only be scheduled upon written request.
Contractor shall notify Trojan of schedule requirements at least ten (10)
working days in advance. Upon arrival to commission the equipment, if the
Trojan’s Certified Service Technician determines the Contractor work is not
complete and the start-up cannot be completed in the allotted time. A return
visit will be scheduled at the Contractors expense. Contractor will issue a
change order or purchase order for the return trip and additional time required.

C. Operator Training: As outlined in the project scope document.

Contractor responsible to schedule the training during the commissioning time
allocated. If trainees are not available a return visit will be scheduled at the
Contractors expense.

D. Warranty Service: As outlined in the warranty agreement.

Site Acceptance Tests (SAT)

General
The site acceptance tests shall include:

a.

b.

Conducting and approved completion of the dry-running tests.

Conducting and approved completion of specific equipment performance
tests Conducting and approved completion of clean water tests.

Conducting and approved completion of wastewater tests.

Tests on equipment upon arrival

All equipment that arrives at site shall be inspected as follows:

a.

b.

Verifying that the equipment has passed the manufacturers acceptance
test procedure and a report ofcompliance has been provides proof of
this.

Visual inspection that the equipment is of high quality as detailed below:

1)  No damages or flaws are seen.

2)  No corrosion is seen.

3)  All critical sizes including thickness, length, width conform to the
specifications.
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4)  All materials provided are accordance with specifications this shall be
conducted by proof of material tracing and using a hand held
calibrated spectrometers that shall be on-site.

5) Complete passivation on stainless steel components has been
conducted and proper internaldocumentation has been provided.

6) No non-similar metals have been connected.

7)  All fastening equipment has been provided.

8)  Motors plates are in accordance with specs and what has been offered.

9)  Plastic/rubber parts are new and not cracked.

10) Name plate is identical to what was required.

Dry-running tests
Dry-running tests shall include:

The following items shall be tested and verified before initiating the production of
reclaimed water:

1. Electrical components.

2. Water level control function.

3. Controls and alarms.

4. Instrument calibration.

5. Spot-check commissioning tests

No dry-running tests may be performed on equipment that must be operated with
water, such as pumps, etc.

The supplier shall provide the client, manufacturers written approval that supplied
equipment is in accordancewith the manufacturer's instructions.

Clean Water Tests

Prior to operating the entire wastewater treatment with clean water for a 30-day
period, the followingdocumentation from the manufacturer shall be provided:
Complete equipment submittals — Documentsfile — PDF, DWG and
WORD files
Written approval from the manufacturer that the equipment is ready for
operation

After successfully commissioning with clean water, the supplier will notify the
client that the plant is ready forthe clean water site acceptance test.

During the clean water site acceptance test period, the wastewater treatment plant
shall be operated by recyclingclean water (defined as either tap water or reclaimed
effluent with a TSS concentration of no more than 10 mg/l)from the mud-well
pumping station to the inlet of the plant, thereby simulating the entire liquid and
sludge lines.

The equipment under this specification shall participate in the clean water tests and
actually provide disinfectionto the recycled water.
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At this stage specific performance tests shall be carried out along the complete
designed operating range of eachspecific piece of equipment.

The performance tests shall be carried out in the presence of both the client’s
representative and the supplier's authorized representative.

The duration time of the performance tests shall be in accordance with the
manufacturer’s

specific instructions. At the end of each performance test the manufacturer’s
representative shall sign a document stating the equipment have been installed in
according to the manufacturer’s recommendations, the equipment has passed all
performance tests for the specific equipment and that the equipment is entitled to
have the extended warranty as required by the tender.

The equipment shall operate during the 30-day Clean Water Tests test with no
substantial equipment malfunctions due to defects in design, workmanship,
material of the equipment and installation. A substantial equipment
malfunction is defined as:

The equipment has been inoperable for a period of more than 24
hours and requires a qualifiedtechnician from the
manufacturer/supplier to mitigate the problem.

The equipment has been inoperable for more than 3 times and
required a qualified technician from themanufacturer/supplier to
mitigate the problem regardless of the down-time period.

The accumulative down-time for all types of malfunctions (with or
without the assistance of a qualifiedtechnician of the manufacturer or
supplier) shall be no more than 36 hours.

The manufacturers technician shall be present at the Hadera WWTP site for initial
commissioning of thesystem with clean water and in case where there are substantial
equipment malfunctions as defined above.

Wastewater Tests
Operating the plant with wastewater shall not commence until the clean water tests
have been completed andapproved.

After successfully commissioning with wastewater, the supplier will notify the client
that the plant is ready forthe wastewater site acceptance test.

The plant shall operate during the 30-day wastewater test with no substantial
equipment malfunctions. A substantial equipment malfunction is defined as above.

The manufacturers qualified technician shall be present at the Hadera WWTP 15 days
after initial operation with wastewater the manufacturers qualified technician shall
for evaluating the operation of the system and in case where there are substantial
equipment malfunctions as defined above.

Positive acceptance — pass the 30-day test with no substantial equipment malfunction.
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Negative acceptance - if after 120 days the equipment does not pass the
wastewater tests the wastewatertreatment plant shall be considered a failed plant as
defined in the contract.

4.15 - Instrumentation

General

The Contractor under this part shall supply the instrumentation specified below.
It is hereby emphasized that the responsibility of the contractor to

offer instrumentation equipment provided by the suppliers listed below only.

All instrumentation equipment shall be supplied complete, including primary
elements and transmitters. All programmable controllers, microprocessors, and all
programming hardware and software needed for the equipment to meet the
specifications herein shall be included in the supply of the equipment. The supply of
the equipment shall also include all electrical accessories needed, including
transducers, isolators, converters, etc., as well as appropriate lengths of cables,
suitably armored, to connect equipment components to each other. Also included in
the supply of this equipment shall be all hardware and fixtures (including supports,
stands, mounting brackets, protective enclosures and coverings, holding fixtures, nuts,
bolts, etc.) needed for the complete erection of the equipment.

The Contractor supplying the instrumentation shall be responsible for connecting
primary element sensors to their respective transmitters, as appropriate. However, the
electrical connection of the instrumentation equipment to the plant's power supply and
to the plant's Central Programmable Logic Controller (CPLC) shall be effected under
the Erection Contract.

All instrumentation to be supplied shall be suitable for connection to the plant's power
supply (220 Volts, 50 Hz, single phase or 24 VDC) and, as appropriate, to the CPLC
or an SPLC. Output signals shall be 4 to 20 mA analog. Dry contact relay connections
are also specified in some cases.

Unless otherwise specified, instrumentation equipment shall meet the requirements of
(at least) IP65. All sensors shall be protected as per DIN 40050 and shall meet the
requirements of IP68. In addition, all transmitters to be erected outdoors shall be
protected against the sun by an overhead covering. All instrumentation equipment
shall include a local indicator to enable local viewing of the measurement being made.

Local indicators not designed to be mounted in pipework shall be independently
supported for convenient viewing. Support fixtures and mounting hardware for this
purpose shall be included in the supply of the equipment, as noted above.

All instrumentation shall be capable of withstanding fluid and ambient temperatures
up to 45 degrees C, and relative humidity of up to 95%.

Sensors, cables and other instrumentation to be erected in closed areas shall be

designed for safe use in an explosive atmosphere and shall be made of non-corrosive
materials.
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For ease of maintenance and plant operations, all instrumentation in each of the
subclauses below shall be supplied from a single manufacturer.

Unless otherwise indicated, all instrumentation equipment shall be capable of
automatically communicating to the CPLC or SPLC, as appropriate, a warning that
the equipment is unable to report a valid measurement, either because of an internal
fault in the equipment or because of a problem with the medium being measured.
Such warnings shall include, as appropriate (but not be limited to) loss-of-signal,
depletion, and no-flow warnings. Communication may be either 4-20 mA or via a dry
contact relay.

All instrumentation shall electronically average readings over a programmed period of
time (normally several seconds) to prevent the transmission of unrepresentative,
inaccurate peaks.

For all instrumentation supplied for erection below ground level or at or more than
1.50 meters above ground level, the primary element sensor and transmitter shall be
physically separate; while the sensor shall be erected at the height required by the
design, the transmitter shall always be erected at a location easily visible and
accessible from ground level.

The supervision of erection of all instrumentation shall include the complete
calibration of the instrumentation as per the manufacturer's instructions. For all
analytical instrumentation (solids concentration, dissolved oxygen, pH, etc.) the
instrumentation shall be calibrated against samples taken in the field and
tested/measured in a laboratory. The calibration of all instrumentation shall be such as
to ensure that the requirements of these specifications and the manufacturer's
published performance specifications are met or exceeded. The cost of the calibration
(including all sampling and laboratory work needed) shall be understood as included
in the supervision of the erection of the instrumentation.

Unless otherwise specified the accuracy of all instrumentation supplied shall be +1%
or better.

All instrumentation shall be self-cleaning, requiring cleaning and/or maintenance
and/or calibration by plant staff no more frequently than once every two (2) months.

All mechanical wipers and/or automatic rinsing systems (including all necessary
solenoid valve(s), pipework, fixtures, devices, adapters, hardware, chemical cleaning
systems, backflow preventers, etc, shall be understood as included in the supply of the
instrumentation.

Control of mechanical wipers shall be from the instrument itself; solenoid valves, on
the other hand, may be connected to and controlled from the plant's Central Control
Panel.

Ultrasonic Liquid Level Gauges

General Requirements
All units mounted in tanks and manholes shall be erected away from walls which may
interfere with the measurement.
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Accuracy shall be £0.5 %.

Transducers shall be suitable for use in a highly-corrosive atmosphere and includes
separate controller with display and 2 relays. The design of the transducer holder
assemblies shall permit easy maintenance and, if necessary, replacement of the
transducers.

All units shall be supplied with a lock-out feature (key, password or detachable
programmer) to prevent unauthorized changes of set-up inputs.

All units shall convey loss of signal warnings to the CPLC.

All units will be protected with IP68 protection.

2 wire units is not accepted.

Turbidity meters

General Requirement

Turbidity meters shall measure the turbidity in the effluent stream using optical
technology. Meters shall consist of a measuring probe (equipped with 2 — beam
alternating infrared emitting diodes and 4 photo detectors), a separate electronic
transmitter, and the necessary interconnecting cabling, and self cleaning device.

Meters shall automatically compensate for contamination, and sensor aging. The same
system should be capable to measure solid concentration or turbidity field selectable.

The measuring probe shall be designed for mounting (as specified) either in a pipeline
(through a custom ball valve assembly to be supplied with the unit) or in a basin or
manhole. Probes and cabling shall be made of non-corrosive materials. The
connection between the probes and transmitter shall be watertight.

Probes in basin will be fully protected from pump turbulence and easily accessed for
maintenance.

The transmitter unit shall display the solids concentration as a percent and in mg/l. In
addition its 4-20 mA output signal, the transmitter shall include an alarm (relay)
contact for indication of probe signal depletion. The transmitter shall be housed in a
NEMA 4X enclosure.

The contractor shall supply two (2) turbidity meters for the tertiary effluent 0-5 NTU.
(before and after tertiary treatment).

Air Flow Meters

The Contractor shall supply Air Flow Meters for measuring the air flow. Unit shall be
capable of measuring air flow rates of 0.00-5,000 m3/h. The air flow meter shall be
installed in the main air supply pipe to each of the tanks.

The air flow meters supplied shall be of thermal mass flow meter type. The meters
shall be flow-measuring devices consisting of an insertion probe with heating element
and temperature sensor for measurement of air flow without need to compensate
pressure or temperature changes.

The unit shall provide local readout of the measured air flow rate and a 4-20 mA air
flow rate signal to be transmitted to the plant's CCP. units shall be actual cubic meters
of air per hour (m3/h).
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Accuracy of meter (including all components) shall be £1%; of reading repeatability
+0.2%. The sensor shall be of minimum 316 stainless steel. The unit shall include all
necessary piping, valves, gaskets, fittings, all of which shall be 316 stainless steel.
Meters shall be suitable in all respects for the aeration application described above.
Max working temperature 1210 c. Power supply VDC.

Electromagnetic Flow Meters

General Requirements

Unless the meters are erected below ground level or at or more than 1.50 meters
above ground level, the meters shall be of the compact type, with the primary element
and the transmitter forming a single unit.

All meters shall be suitable for continuous, in-line measurement. Meters shall be
capable, if emergency conditions so dictate, of being submerged without causing
damage to the units.

The local indicator shall display a digital readout (continuous, and updated no less
frequently than once per second) of the flow in cubic meters and tenths of cubic
meters per hour. The local indicator shall also display the totalized flow, in cubic
meters and tenths of cubic meters. (Meters shall be equipped with pulse outputs for
transmission of totalized flows).

The flow meter shall be enamel or galvanized and have a tube lining of hard rubber.

The electrodes shall be of 316 stainless steel construction and shall be removable for
cleaning and maintenance without the need for pipeline shutdown or removal of the

meter.

Flow meters installed in pipelines with an internal insulated lining shall be equipped
with special grounding electrodes; alternatively, a grounding ring, made of 316
stainless steel, shall be installed between the pipe's flange and the meter's inlet flange.

All flow meter measuring heads shall be properly grounded, by means of a "live"
water pipe line.

All flow meters shall be erected with straight run piping of 5 pipe diameters upstream
and 3 pipe diameters downstream.

Accuracy shall be +/-0.3 % of reading.

Flow meters shall be capable of detecting and communicating to the CPLC an empty
pipe condition. The Contractor shall supply electromagnetic flow meters for the
following applications. Equipment identification numbers precede each application
description.

In addition to communicating 4-20 mA flow measurements to the Central Control
Panel, shall also transmit 4-20 mA flow measurements and totalized flow pulse
outputs to the Automatic Sampler. The Sampler shall totalize these measurements
and, when in its flow mode, take samples of the plant influent based on these totalized
measurements.
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