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Manganese Treatment Filters

PART 1 - GENERAL
1.01 Description

This Section describes the two manganese treatment pressure filters along with
their appurtenances to be provided by the Manganese Treatment Supplier
(MTS).

These filters will be delivered to the project site at the request of the Engineer
as part of the Wheeler WTP and Well #30 Capacity Expansion Project (Project).
This Project has not been bid, and a General Contractor (Contractor) has not
been selected.

Each filter will be a horizontal single cell horizontal pressure filter that includes
media and internal piping. The MTS shall provide support services during
construction for the installation of the underdrain support concrete and filter
media and during startup. The filters will be required to meet performance and
design data requirements as specified herein.

1.02 References
A. Appendix A — Geotechnical Report for the Wheeler WTP
1.03 Quality Assurance

A. The MTS shall be regularly engaged in providing horizontal pressure
filters for manganese treatment for a minimum of 10 years.

B. The MTS shall provide a list of references based on five similar municipal
potable water manganese treatment systems that have been completed
within the last 10 years. Each reference shall include a contact name,
phone number, and address.

C. The MTS’ trained field representative shall have overseen the installation
and startup of not less than three pressure filter installations for
manganese treatment systems.

D. The MTS shall provide a filter performance guarantee and two-year
warrantee of the new pressure filters.

1.04 Submittals
A. Provide the following submittals in accordance with Section 01 33 13.
B. Fabrication (Shop) Drawings:

1. Plan and elevation views showing penetrations

2. Internal piping details

3. Filter support saddles and anchor bolt size and locations
4. Filter media type and arrangement
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5. Material list
C. Updated Filter Operation Plan (New and Existing Filters) Including:

Rinse to waste duration

Service cycle flow rate

Service cycle duration

Backwash duration

Backwash flow rate

Backwash initiation set points based on service cycle run time and
pressure differential

7. Recommended chlorine dosage

ARl

D. Any other operational requirements needed to optimally operate the
expanded Manganese Treatment System

E. Submit detailed step-by-step test procedures describing the methods,
equipment, data collection, and method of chemical analysis to be used
in performance testing specified in Part 3 of this Section.

F. Provide NSF 61 compliance certificates for concrete used within the
filters for the filter media support along with necessary facilities for
sampling and testing of the concrete for compliance.

G. Provide certification compliance with ANSI/NSF 61 requirements for all
equipment that comes in contact with the water.

H. The MTS shall provide seismic anchorage calculations in accordance with
Section 22 05 48.

[. Provide a list of references as detailed in Paragraph 1.03.

J. Furnish manufacturer’s installation and operation manuals, bulletins,
and spare parts list.

K. Provide specific step-by-step instructions for operation of the filter
system in all modes, and for extended-period shutdown and maintenance
of any filter vessel (new and existing) or combination of vessels.

L. PLC program certification that meets the intended operation of the MTS
system per Paragraph 1.06.

1.05 Seismic Protection

The MTS shall be responsible for submitting design calculations showing that
the manganese filter and all its components will resist the total seismic forces
in accordance with Section 22 05 48.

1.06 Unit Responsibility
A. The MTS shall be responsible for furnishing, and coordinating the
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assembly and installation, testing, and starting up of the manganese
treatment system. This responsibility shall include the new pressure
vessels, internal piping, gravel support, and filter media. Internal
concrete to be supplied by the Contractor.

The external filter piping and valves, and field instrumentation,
accessories, control panel, and miscellaneous controls will be provided
by others.

. The filter supplier shall provide a control strategy to the PLC integrator

for them to program the integration of the existing and new filters into
the operation of the water plant.

. The supplier shall provide five separate 8-hour meetings with the PLC

integrator to develop, review, and factory test the operation of the MTS
program.

. The supplier shall submit to the Engineer a certification that the PLC

program meets the intended operation of the MTS system prior to
operational testing.

PART 2 - PRODUCTS

2.01

A.

2.02

Acceptable Manufacturers

All equipment furnished under this Section shall be from a filter supplier
who has been regularly engaged in the design and construction of
manganese treatment system as stated in Paragraph 1.03.

. The filter vessel shall be fabricated in an ASME certified manufacturing

facility.

. The filter vessel shall have the manufacturer's name, serial number,

dimension, and pressure rating on a plate welded to the end bell of the
vessel.

Filtration System Design Requirements

The pressure filter system shall consist of adding two filters piped in
parallel with the existing three filters and shall be specifically designed to
add filtration and treatment capacity for manganese removal based on
the water quality sampling results. Media shall be silica sand with
anthracite along with a graded gravel support. The graded gravel support
bed shall be layers of sand and gravel designed to disperse the backwash
water uniformly across the entire filter area without channeling or
excessive flows along the vessel walls. A chlorine feed system shall serve
to continuously regenerate the silica sand to oxidize the soluble
manganese.
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1. Total treatment capacity is 5,000 gpm (capacity from Well 29 and 30)
that will be split between the pressure filters operating in parallel with
one filter out of service (4 operating filters).

2. Design requirements per individual filter are as follows:

a. The pressure filter equipment shall be designed based on the
following requirements:

1) Design flow rate..........ccccoviiiiiiiiiiiiiiiieeee 1,560 GPM

2) Filter loading rate at design flow (max).......... 7.5 GPM/FT2
3) Maximum operating pressure...........ccc........ 60 PSI

4) Minimum Service Cycle .............cccoviiiiiinnn. 120 Hours

5) Maximum filter backwash rate..................... 15 GPM/FT2

6) Maximum filter backwash flow rate.............. 3,120 GPM

7) Maximum filter backwash waste volume...... 45,000 gallons

B. The raw well water (raw water) will be pumped in series through the
manganese filters and methane strippers before entering the 30-ft high
welded steel tank.

C. Chlorination at the facility will be provided from a sodium hypochlorite
liquid chlorine feed system that will is injected prior to the water entering
the filters. The chemical feed system will vary the supply of chlorine
based on the combined flow of the wells to maintain a constant dosage
rate.

D. Maximum flow velocity in piping connections to filters or within filters
shall not exceed 6 fps except during the backwash operation.

E. The system backwash water supply will come from a backwash booster
pump that pumps treated water from the onsite reservoir. This booster
pump will supply water to the filters during both the backwash and rinse
to waste operations of the filter.

F. During filter operation, maximum pressure drop from the inlet header
connection to the filtered effluent shall not exceed three psi differential
under clean filter bed conditions or ten psi differential prior to backwash.

G. Backwash rate shall be between 12 to 15 gpm/sf. A minimum of 140
percent of the recommended media bed expansion shall be possible
during backwashing before the media reaches the invert of the
inlet/backwash outlet header.

2.03 Filter Vessel

A. There are to be two new filter vessels that will be piped in parallel to the
existing three filter vessels.

B. Each vessel shall be of welded steel construction using SA-516 Grade 70
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steel and shall be tested to withstand a hydrostatic pressure 30% in
excess of the designed working pressure of 60 psi. Each tank shall be
constructed per ASME code section VIII.

C. The filter system characteristics shall be as follows:
1. Each filter shall be a single cell horizontal vessel.

2. The backwash and rinse-to-waste water supply will be provided by the
backwash supply pump.

3. Media shall be sand and anthracite over graded support gravel.

D. Each filter vessel shall be nominally 8-foot diameter by 26-foot-long shell
to match the existing two filters.

E. The orientation of the filter inlet and outlet nozzles are shown on
Drawing M106. Orientation of side elliptical manholes will differ based on
maintaining optimal access for media replacement to each new filter.

F. Each vessel is to include the following features:

Two (2) 14” x 18” upper elliptical manhole

Two (2) 14” x 18” lower elliptical manhole

One (1) 12” flanged nozzle for inlet/backwash end bell connection
One (1) 12” flanged nozzle for filter effluent end bell connection
Two (2) 2” Thread-o-lets for 2” (ARBVs provided by Contractor)
Two (2) 2” Pipe Support Unistrut welded to tank shell to secure (27
pipe by Contractor)

7. Two (2) lifting lugs

8. Two (2) saddle support legs

2.04 Filter Coating:

A. Interior Lining:

Al

1. Surface preparation shall be an abrasive blast in conformance with
the requirements of SSPC-SP10 "Near White Blast Cleaning". Paint all
blasted surfaces within 8 hours of blasting. Remove all weld splatter
by grinding prior to sandblasting.

2. All material shall be applied in strict accordance with manufacturer’s
instructions. Apply first coat immediately after surface preparation.
Apply each coat to a uniform, even coating; lay material in one
direction and finish at right angles. Allow material to thoroughly dry
between coats. Scuff, sand and remove all runs, sags, over spray,
surface roughness and other defects between each coat.

3. All products to be used shall be NSF/ANSI 61 certified for potable
water application and meet the requirements of NSF 600.
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B.

2.05

4. Product to be a 100% solids epoxy, Tnemec Series 22 or equal,
applied to a minimum DFT of 16 mils.

Exterior Coating

1. Surface preparation shall be an abrasive blast in conformance with
the requirements of SSPC-SP6 "Commercial Blast Cleaning". Paint all
blasted surfaces within 8 hours of blasting. Remove all weld splatter
by grinding or chipping prior to sandblasting.

2. All material shall be applied in strict accordance with manufacturer’s
instructions. Apply first coat immediately after surface preparation.
Apply each coat to a uniform, even coating; lay material in one
direction and finish at right angles. Allow material to thoroughly dry
between coats. Scuff, sand and remove all runs, sags, over spray,
surface roughness and other defects between each coat.

3. Prime coat to be a high solids epoxy, Tnemec Series 69 or equal. One
coat is to be applied to provide a finish DFT of 2 - 4 mils.

4. Exterior topcoat shall be polyurethane, Tnemec Series 1075 or equal,
color to be selected by District.

. Coating Inspection

Prior to filter delivery to the Project Site, the MTS will provide a
third-party NACE III certified inspector to test the interior and exterior
coating of the filters per ASTM D5162-15. All inspection results will be
provided to Engineering within 14 days of inspection and prior to deliv-

ery.

. Field Paint Touch-Up

The Contractor shall provide all field touch-up painting after the filters
have been delivered.

Filter Media

The MTS shall provide sufficient media for initial startup and operation
of the filters.

. Spare media shall be shipped in on cubic foot double bagged containers,

sealed and on pallet with each bag marked as to its contents. Each spare
media type shall be equal to 10 percent of the total type of media being
provided.

. All filter media and graded gravel support material shall be the product

of a company experienced in the production of media for water filtration
use.
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D. Filter media materials, testing shipment, placement, and preparation of
filter for service shall conform to AWWA B100 or 102 latest revision.

2.06 Filter Piping, Valves and Other Appurtenances
A. Filter Inlet Distributor

1. Each filter shall be furnished with a full-length header inlet
distributor/backwash collector system, constructed of stainless-steel

pipe.
B. Underdrain System

1. Each filter shall be furnished with a header lateral underdrain system
designed to uniformly distribute backwash water and for collection of
filtered water. The header and laterals shall be stainless steel. The
laterals shall be slotted, wedge flow, pipe-based design.

C. Surface Wash System
There will be no surface wash system used.

D. Filter Valves and Accessories:
All filter valves, meters, pressure gauges, air release /vacuum breakers,
and pressure transmitters shall be provided by others

2.07 Performance Guarantee and Warranty

A. Performance Guarantee:

1. The MTS shall review the filter influent raw water quality as stated
shown in the Appendices and other requirements of these
Specifications, and shall guarantee that the filter equipment supplied
will consistently produce filtered water having manganese
concentrations and operational characteristics as noted below:

Manganese concentrations in filter | <0.01 ppm average

effluent 0.02 ppm maximum
Filter clogging rate <0.5 ft/hr. at 4 gpm/sf.
Backwash consumption <1 Percent of

throughput volume

2. Submit a performance guarantee stating that the MTS will meet the
performance requirements stated.

3. The Contractor shall provide all valves, actuators, instruments,
fittings, external piping, and filter control program. The District will
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provide all chemicals and power.

4. The MTS shall be available during startup and testing for a period of
not less than 15 days or until filter performance, as guaranteed, has
been achieved for a continuous 10-day period, whichever is longer, at
no additional cost to the District.

5. The MTS shall operate the manganese treatment system with a
District certified Operator during the startup and testing.

B. Warranty:

1. The MTS shall provide a written warranty for the satisfactory
performance of the three new filters for two years following system
testing and acceptance by the District.

2. If the filtration process does not meet the treated water manganese
concentration limit or operation requirements as specified in this
paragraph or if there is a difficulty or failure in controls or equipment,
the MTS will be notified by telephone and must provide advice on the
corrective action within 24 hours.

3. If the performance or operation condition deficiency continues for
more than three days, the MTS shall come to the project site and
provide the necessary equipment, materials and/or labor to correct
the condition at no cost to the District and to their satisfaction.

PART 3 - EXECUTION
3.01 Installation
A. Filter Storage

The MTS shall meet the delivery date schedule as provided in Section 01
00 00 Delivery Time and Liquidated Damages. If the Contractor is not
ready to receive the filter by this date, then the MTS will store the filters
no longer than 3 months after the date of completion. Filter storage by
the MTS shall not be further than 100 miles of Olivehurst, CA.

If after that time the contractor is still not ready for the filters, they will
be delivered and stored at the District’s Wheeler WTP.

B. Delivery

1. The Engineer shall notify the MTS that the Contractor is ready to
install the filters. The MTS shall coordinate the delivery of the filters
and its associated internals and media to the WTP for installation.
The Delivery of the filters shall meet the requirements of Section 01
00 00 Delivery Time and Liquidated Damages.
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C. Field Service:

1. The MTS shall be onsite for a minimum of five 8-hour days during
installation and four 8-hour days during startup to review the
installation instructions with the Engineer and Contractor, witness
the installation of the filter systems, train the Contractor's personnel
in cautionary procedures critical to proper installation, and assist in
startup. This will include the MTS being present during placement of
concrete fill in the vessels, installation of filter internal piping and
internal components, testing of underdrain piping for clogging and
slow distribution, placement of gravel support and filter media, initial
washing of media, media conditioning and placing the completed filter
system in service. The requirements of this Paragraph will not be
waived or diluted.

D. Filter Placement (by Contractor):

1. The Contractor shall remove the filters from the delivery trucks and
set the filter vessels in place on the concrete pads. Once set the
Contractor will anchor the filters into place.

E. Underdrain and Media Installation (by Contractor):

1. After the filter vessels are set in place, the Contractor shall vacuum
clean the underdrain area prior to the installation of the concrete and
underdrain laterals.

2. This cleaning must be favorably reviewed by the MTS prior to
placement of concrete, gravel support material, and media. The
Contractor shall test the underdrain for uniform water distribution by
backwash, at a rate of 12 to 15 gpm/sf, or as recommended by the
MTS.

F. Media Placement:

1. The Contactor shall place filter media, wash, scrape, and add makeup
media per AWWA B100 and B102. Sample and test media for
conformance with the specification.

2. The MTS shall sample and test media and verify the conformance with
AWWA B100 and B102.

G. Filter Disinfection (by Contactor):

The Contractor shall be responsible for disinfecting the filters and their
internal piping and media prior to placing in service.

3.02 Filter Startup

A. Commissioning
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MTS shall assist in the commissioning all systems and equipment to
verify performance, function, and correct operation of the manganese
treatment system by performing procedures to activate, startup, adjust,
test, and demonstrate that the work is in operating order in accordance
with these general requirements of this Section and the detailed
requirements of the technical sections under the system or equipment
specified.

B. Notification:

The Contractor shall notify the MTS and Engineer at least five days prior
to starting each system or piece of the manganese treatment system.

C. Coordination:

During the startup period, the MTS shall coordinate the operation of the
equipment with the District's operators and Contractor.

D. Test Equipment:

The MTS shall furnish any required test equipment, measuring devices
and supplies required to conduct tests in the performance of the
manganese treatment system. Maintain this equipment until acceptance.

E. Startup References:
Refer to following specification sections

e 011101 (Summary of Work)

e 01 14 16 (Coordination and Meetings)

e Section 01 79 01 (Testing, Training and Facility Startup) for additional
facility startup requirements.

3.03 Performance Testing
A. Filter Operation

1. The MTS shall be present and work with the Contractor to startup the
filters, make necessary adjustments, and demonstrate to the District
that the complete filter system is in proper operating condition.

2. Demonstrate proper operation by operating the system continuously
for a period of not less than four (4) consecutive calendar days.
Accomplish at least two backwash events during this period under
program control, one of which shall be induced by simulating a high
headloss condition.

3. During the initial filter start-up, the water through the filter must be
discharged to waste until favorable water quality results are achieved
(meet requirements of Paragraphs 1.06).
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B. Water Quality Sampling

The MTS shall be present a minimum of 7 days during the 15-day
operational testing period. Over a period of fifteen (15) days, the
Contractor shall collect samples and complete analyses of influent and
effluent manganese levels twice per day as the silica sand media develops
a manganese dioxide coating. The MTS and Contractor under supervision
of the District will be allowed to alter, adjust, add, or replace system
components as necessary to meet the performance requirements
provided that these requirements are met prior to the contract
completion date.

3.04 Training
A. Operation Training:

During the performance testing period, the MTS and Contractor shall
team to conduct an 8-hour training session for the District's operating
personnel in the theory, function, operation, and maintenance of the
filter system and PLC controls as well as the other PLC controls other
than the manganese treatment system.

B. 90 Day Inspection and Training:

As part of the treatment system training, provide the services of the MTS
during the third month after system has been placed into service, to
conduct a 4-hour inspection of the system operation in addition to a 4-
hour onsite operation and maintenance refresher training session for the
District’s Operating Staff. Submit a report of the field trip to the
Engineer, pointing out any deficiencies and offering recommendations on
maintenance activities, as appropriate.

3.05 Field Service Summary

A. The following is the minimum number of days of field service that will be
provided by MTS as summarized below:

1. Installation: .........cccevieiinniai. 2 days
2. Facility Startup: ......c...ceoeeeies 4 days
3. Performance Testing: ............. 4 days
4. 15-Day Operation: ................. 7 days
S. Training: .....cccvvevvivivieniinninnn.. 1 days
6. 90 Day System Inspection: ..... Y2 Day
7. 90 Day Refresher Training: ..... Y2 Day
** END OF SECTION **
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	D. Filter Placement (by Contractor):
	1. The Contractor shall remove the filters from the delivery trucks and set the filter vessels in place on the concrete pads. Once set the Contractor will anchor the filters into place.
	E. Underdrain and Media Installation (by Contractor):
	1. After the filter vessels are set in place, the Contractor shall vacuum clean the underdrain area prior to the installation of the concrete and underdrain laterals.
	2. This cleaning must be favorably reviewed by the MTS prior to placement of concrete, gravel support material, and media. The Contractor shall test the underdrain for uniform water distribution by backwash, at a rate of 12 to 15 gpm/sf, or as recomme...
	F. Media Placement:
	1. The Contactor shall place filter media, wash, scrape, and add makeup media per AWWA B100 and B102. Sample and test media for conformance with the specification.
	2. The MTS shall sample and test media and verify the conformance with AWWA B100 and B102.
	G. Filter Disinfection (by Contactor):
	The Contractor shall be responsible for disinfecting the filters and their internal piping and media prior to placing in service.

	3.02 Filter Startup
	A. Commissioning
	MTS shall assist in the commissioning all systems and equipment to verify performance, function, and correct operation of the manganese treatment system by performing procedures to activate, startup, adjust, test, and demonstrate that the work is in o...
	B. Notification:
	The Contractor shall notify the MTS and Engineer at least five days prior to starting each system or piece of the manganese treatment system.
	C. Coordination:
	During the startup period, the MTS shall coordinate the operation of the equipment with the District's operators and Contractor.
	D. Test Equipment:
	The MTS shall furnish any required test equipment, measuring devices and supplies required to conduct tests in the performance of the manganese treatment system. Maintain this equipment until acceptance.
	E. Startup References:
	Refer to following specification sections
	 01 11 01 (Summary of Work)
	 01 14 16 (Coordination and Meetings)
	 Section 01 79 01 (Testing, Training and Facility Startup) for additional facility startup requirements.

	3.03 Performance Testing
	A. Filter Operation
	1. The MTS shall be present and work with the Contractor to startup the filters, make necessary adjustments, and demonstrate to the District that the complete filter system is in proper operating condition.
	2. Demonstrate proper operation by operating the system continuously for a period of not less than four (4) consecutive calendar days. Accomplish at least two backwash events during this period under program control, one of which shall be induced by s...
	3. During the initial filter start-up, the water through the filter must be discharged to waste until favorable water quality results are achieved (meet requirements of Paragraphs 1.06).
	B. Water Quality Sampling
	The MTS shall be present a minimum of 7 days during the 15-day operational testing period. Over a period of fifteen (15) days, the Contractor shall collect samples and complete analyses of influent and effluent manganese levels twice per day as the si...

	3.04 Training
	A. Operation Training:
	During the performance testing period, the MTS and Contractor shall team to conduct an 8-hour training session for the District's operating personnel in the theory, function, operation, and maintenance of the filter system and PLC controls as well as ...
	B. 90 Day Inspection and Training:
	As part of the treatment system training, provide the services of the MTS during the third month after system has been placed into service, to conduct a 4-hour inspection of the system operation in addition to a 4-hour onsite operation and maintenance...

	3.05 Field Service Summary
	A. The following is the minimum number of days of field service that will be provided by MTS as summarized below:



