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PART 1 - GENERAL

SECTION 11213

VERTICAL TURBINE WELL PUMPS

1.01 DESCRIPTION
A. Scope of Work

1. Furnish all labor, materials, equipment and incidentals required and install,
place in operation, and field test vertical turbine well pumps, and motors as
hereinafter specified.

2. These Specifications are intended to give a general description of what is
required, but do not cover all details which will vary in accordance with the
requirements of the equipment application. It is, however, intended to cover
the furnishing, the shop testing, the delivery and complete installation and field
testing, of all materials, equipment and appurtenances for the complete
pumping units as herein specified, whether specifically mentioned in these
Specifications or not.

3. For all units there shall be furnished and installed all necessary and desirable
accessory equipment and auxiliaries whether specifically mentioned in these
Specifications or not, as required for an installation incorporating the highest
standards for this type of service.

B. Related Work Described Elsewhere

1. Concrete work is included in Division 3.

2. Painting, except as specified herein, is included in Division 9.

3. Mechanical piping, valves, pipe hangers and supports are included in their
respective Sections of Division 15.

4. Electrical work and motors, except as hereinafter specified, is included in
Division 16.

5. Concrete bases for pumps and pump motors and installation of anchor bolts is
included in Division 3, but anchor bolts shall be furnished under this Section.

C. General Design

1. One (1) vertical turbine well pumping unit is required for this Contract. The

pump will be of the above base discharge, and will be of the constant speed
JCR/ab/specs/11213
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type. The pumping unit shall be located and arranged as shown on the
Drawings. The pumping unit will draw raw water from the Floridan Aquifer
which is under Artesian pressure.

All working parts of identical pumps and motors, such as bearings, wearing
rings, shafts, sleeves, motors, etc., shall be of standard dimension built to limit
gauges or formed to templates such that parts will be interchangeable between
like units and such that the Owner may at any time in the future obtain
replacement and repair parts for those furnished in the original machines. All
parts shall be properly stamped for identification and location in the machines
as shown on the Operation and Maintenance Manuals furnished.

All equipment, coatings, and materials that come in contact with the raw water
shall comply with ANSI-NSF Standard 61, and the manufacturer shall provide
documentation to demonstrate compliance.

1.02 QUALITY ASSURANCE

A. Qualifications

To assure unity of responsibility, the motors shall be furnished and coordinated
by the pump manufacturer. The Contractor shall assume full responsibility for
the satisfactory installation and operation of the entire pumping system
including pumps and motors.

The pumps covered by these Specifications are intended to be standard
pumping equipment of proven ability as manufactured by a reputable
manufacturer having a minimum 10-years experience in the production of such
pumps. The pumps furnished shall be designed, constructed and installed in
accordance with the best practice and methods, and shall operate satisfactorily
when installed. Pumps shall be manufactured in accordance with the Hydraulic
Institute Standards.

All equipment furnished under this Specification shall be new and unused and
shall be the standard product of manufacturers having a successful record of
manufacturing and servicing the equipment and systems specified herein.

B. Manufacturers

JCR/ab/specs/11213
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The naming or reference to a specific manufacturer does not indicate that the
manufacturer’s standard equipment is acceptable in lieu of the specified
component features. This reference is only an indication that the named
manufacturers may have the capability of supplying the equipment as specified.

The pumps shall be as manufactured by:

a. Afton

11213-2 013120



3.

b. Xylem Goulds Water Technology

Weir Floway

d. National

The motors shall be as manufactured by:

a. U.S. Motor

b. General Electric
C. Hitachi
1.03 SUBMITTALS
A Materials and Shop Drawings

Copies of all materials required to establish compliance with the specifications shall be
submitted in accordance with the provisions of Section 01340: Shop Drawings, Working
Drawings and Samples. Submittals shall include at least the following:

1.

JCR/ab/specs/11213
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Certified shop and erection drawings showing all important details of
construction, dimensions and anchor bolt locations.

Descriptive literature, bulletins, and/or catalogs of the equipment.
Long term storage requirements.

Data on the characteristics and performance of each pump. Data shall include
guaranteed performance curves, based on actual shop tests of each of the
units, which show that they meet the specified requirements for head,
capacity, efficiency, NPSHR, and horsepower. Curves shall be submitted on 8-
1/2-inch by ll-inch sheets, at as large a scale as is practical. Curves shall be
plotted from no flow at shut off head to pump capacity at minimum specified
total head.

Data including principle dimensions, materials of construction, space required,
clearances, piping and electrical connections and requirements, controls, type
of finish, installation instructions and other pertinent information.

A complete total bill of materials of all equipment including the weights of
equipment furnished.

A list of the manufacturer's recommended spare parts in addition to those
specified in Paragraph 2.04, with the manufacturer's current price for each
item. Include gaskets, packing, etc., on the list. List bearings by the bearing

manufacturer's numbers only.

Complete motor data including long term storage requirements for the motor.
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9. Copies of all factory test results, as specified in PART 2 - PRODUCTS of this
Section of the Specifications.
B. Additional Information
1. In the event that it is impossible to conform with certain details of the
specifications due to different manufacturing techniques, describe completely
all nonconforming aspects.
2. Upon receipt and review of submitted material, provide the required number

of certified prints and one reproducible tracing of all Drawings as specified in
Section 01340: Shop Drawings, Working Drawings and Samples.

1.04 OPERATIONS AND MAINTENANCE DATA

A Operating and Maintenance Instructions

1.

Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc., that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number and special requirements shall be as specified in Section 01730:
Operating and Maintenance Data.

A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided
to instruct representatives of the Owner and the Engineer on proper operation
and maintenance. With the Owner's permission, this work may be conducted
in conjunction with the inspection of the installation and test run as provided
under PART 3 - EXECUTION. If there are difficulties in operation of the
equipment due to the manufacturer's design or fabrication, additional service
shall be provided at no cost to the Owner.

1.05 TOOLS AND SPARE PARTS

A. Furnish to the Owner a complete set of all special tools, including lubricating devices,
required for normal operation, adjustment and maintenance of the equipment supplied.
All such tools shall be furnished with a heavy duty, thermoplastic tool chest complete
with a padlock and duplicate keys.

B. The manufacturer shall furnish a complete set of recommended spare parts necessary
for the pumping system. Furnish for each size and type of pump the recommended
spare parts, which shall include, as a minimum, the following:

1.

JCR/ab/specs/11213
Tt #200-08507-19001

2 sets of gaskets and O-rings, for each pump model

2 mechanical seals, for each pump model
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3. 2 sets of bowl bearings and shaft bearings for each pump model

4. 1 impeller wear ring, bowl wear ring, and shaft coupling for each pump model
supplied
5. One year supply of each type of lubricant required

All spare parts shall be furnished in containers properly labeled and identified with
indelible markings as to their contents without opening the packaging. Containers shall
be suitably protected for long-term storage.

1.06  PRODUCT DELIVERY, STORAGE AND HANDLING

A.

All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is completed and
the units and equipment are ready for operation.

All equipment and parts must be properly protected against any damage during a
prolonged storage period at the site.

Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

Finished surfaces of all exposed pump openings shall be protected by wooden blanks,
strongly built and securely bolted thereto.

Finished iron or steel surfaces not painted shall be properly protected to prevent rust
and corrosion.

After hydrostatic or other tests, all entrapped water shall be drained prior to shipment,
and proper care shall be taken to protect parts from the entrance of water during
shipment, storage and handling.

Each box or package shall be properly marked to show its net weight in addition to its
contents.

1.07 WARRANTY AND GUARANTEES

A.

Provide equipment warranty as specified in Section 01740: Warranties and Bonds.

PART 2 - PRODUCTS

2.01 GENERAL

A. The pumping unit required under this section shall be complete including proper
alignment and balancing of the individual units. All parts shall be so designed and
JCR/ab/specs/11213
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proportioned as to have liberal strength, stability, and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustment shall be provided.

B. The discharge head for each pump shall be rigidly and accurately anchored into position.
All necessary anchor bolts, nuts and washers shall be furnished by the pump
manufacturer for installation by the contractor. Anchor bolts, nuts and washers shall be
316 stainless steel.

C. Stainless steel nameplates giving the name of the manufacturer, the rated capacity,
head, speed and all other pertinent data shall be attached to each pump and motor.

D. Each pumping unit and its driving equipment shall be designed and constructed to
withstand the maximum turbine run-away speed of the unit due to backflow through
the pump with the maximum TDH specified available at the pump discharge flange.

E. All equipment, materials and applied coatings that come in contact with raw water shall
be approved by the National Sanitation Foundation (NSF) for use with potable water,
and the manufacturer shall provide documentation to demonstrate compliance.

2.02 MATERIALS AND EQUIPMENT
A. General
1. The well pump shall be of the water lubricated, open line shaft, vertical turbine
type suitable to pump raw water from the Floridan aquifer with a TDS of 3,000

mg/| and chloride concentration of 1,200 mg/l. The pump will be equipped
with a constant speed drive.

2. The pump shall be of standard dimensions such that parts will be
interchangeable between like units and all units shall be supplied by the same
manufacturer.

B. Performance requirements
1. When operating at the design output speed of it's squirrel cage induction

motor each pump shall have a characteristic performance curve which meets
all the minimum conditions listed in Table 11213-A. The pumps and drive
motors shall be capable of operating satisfactorily under the full range of
conditions as defined by Table 11213-A. The primary pump capacity, head and
efficiency defined in Table 11213-A shall be the "design point". Pump
efficiency as defined herein takes into consideration all losses from the pump
intake suction bell to the pump discharge flange; except for the amount of lift
which will vary with the water table.

2. There shall be no significant change in vibration and noise level over the entire
listed range of flow for the pumping system.

JCR/ab/specs/11213
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3. Maximum motor speeds shall not exceed those listed in Table 11213-A to
satisfy the specified hydraulic duty requirements. The pump "design speeds"
shall be the motor output speed when operating at the pump primary capacity
and head.

4. With the pumping units operating at full motor speed, the maximum brake
horsepower required by the pumps shall not exceed the maximum horsepower
listed in Table 11213-A. If the well pumping units require more than the
maximum horsepower listed in Table 11213-A at the motor output shaft at any
full motor speed operation point between shut-off and maximum flow at
minimum head, they will be rejected.

5. Certified Factory Tests

a. The pumps shall be given a complete performance test to include
head/capacity, H.P. and efficiency to demonstrate that the pumps
supplied conform to the requirements of this Specification. Factory
testing shall be conducted in accordance with ASME Performance Test
Code PTC 8.2 or the Hydraulic Institute Standards (ANSI/HIS 2.6), using
the actual job driver. The test data shall be submitted on a 8-1/2-inch
by ll-inch sheet at as large a scale as is practical. Four copies of the
approved pump test curves laminated in plastic shall be provided to the
Owner. The curves shall be plotted from no flow at shut off head to
maximum flow at minimum head specified. No shipment of the pumps
is to be made until after the Engineer's approval of the testing is
obtained.

b. In addition to the criteria above, the pump manufacturer shall have
power-metering instruments in-place for continual monitoring of 480
volt, 3-phase, 60 Hertz power draw on each pumping unit. The
manufacturer must demonstrate during the entire factory test that the
hydraulic efficiency requirements are in complete compliance with this
Section. Failure of the pumping equipment to meet the efficiency
requirements will be grounds for failing the factory test. Monitoring of
vibration shall be provided by the manufacturer during performance
testing in accordance with the Hydraulic Institute Standards. Excessive
vibration will be grounds for failing the factory test.

C. Failed Factory Test: The failure of any pumping equipment to produce
the specified flow rate over the entire test period will constitute a failed
factory test. If a failed factory test occurs, manufacturer shall, at no
expense to the Owner, make such modifications and perform additional
tests as may be necessary to comply with the specifications.

JCR/ab/specs/11213
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C. Pump Construction

1. Discharge Head

The discharge head shall be 316L SS construction, with 150# ANSI raised
face flanges, designed for above ground discharge. The head shall
support the driver with a machine rabbet fit for alignment. Vibration
limits will be per Hydraulic Institute standards. The head shall be fitted
with a cartridge type mechanical seal, Type |, single, inside balanced
with carbon on ceramic sealing face with a flushing connection. The
seal shall be designed for maximum discharge pressure at shut off and
adjustable externally from the pump. The gland and shaft sleeve shall
be 316 SS. The headshaft shall be 316 SS, and coupled to the motor
shaft with a spacer type, adjustable flanged coupling, to facilitate easy
removal and replacement of the driver. The discharge flange shall have
a %" NPT connection for a pressure gauge.

The discharge head for the pumps shall be furnished with an ANSI #150
flat face base flange for mounting to the well head flange. A suitable
rubber gasket shall be furnished to provide an airtight seal between the
flanges. The anchor mounting bolts, nuts and washers shall be 316 SS.

Design columns, bowls and discharge heads for 150% of the pump
shutoff pressure. Hydrostatically test columns, bowls and discharge
heads at 150% of the pump shutoff pressure.

2. Column Assembly

JCR/ab/specs/11213
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Column Pipe

The discharge column to be furnished under these specifications shall
be 316L stainless steel, Schedule 40, minimum.

The discharge column shall be furnished in interchangeable sections not
over ten (10) feet in length and shall be coupled with flanged couplings.

Line Shaft Bearings

The column assembly bearing guides shall be 316 stainless steel and
aligned by rabbet bits and clamped between the column flanges. Each
bearing guide shall contain a ground carbon, self lubricating bearing.
Bearing spacing shall be selected to insure operation at a minimum of

15% minus the critical speed.

Line Shaft
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The line shaft shall be of Type 316 stainless steel ground and polished
with a surface finish not to exceed 40 rms. Diameter will be sized to
conform with AWWA E101, latest revision, specification for required
horsepower. It shall be of ample size to operate the pump without
distortion or vibration and shall be capable of carrying the maximum
horsepower that may be generated by the motor. The butting ends
shall be machined, faced and recessed square to the axis of the shaft.
To insure accurate alignment, the shaft shall be straight within 0.003
inches total indicator reading over the total shaft length. The ends of
the shaft shall be flanged or threaded for connection. The length of the
shaft shall be such as to match properly the length of the discharge
column. The shaft shall be furnished in interchangeable sections not
over ten (10) feet in length.

3. Bowl Assembly
a. General
1) Pump bowls, suction and discharge cases shall be of 316

stainless steel, without imperfections, accurately machined and
fitted to close dimensions.

2) Impeller shaft shall be of sufficient diameter to transmit the
pump horsepower with a liberal safety factor and rigidly
support the impellers between the bowl or case bearings. The
impeller shaft material shall be Type 316 stainless steel.

b. Vertical Turbine Pumps

1) The suction case and intermediate bowls shall be fitted with
replaceable lateral wear rings. Wear rings shall have the
minimum practical clearance to the mating cylindrical surface of
the impeller to provide adequate sealing to restrict the leakage
of flow at the impeller skirt independent of vertical positioning
of the impellers. The impeller shaft shall be supported in the
bowl by a graphitar, vesconite or babbitted carbon bearing.

2) The suction bowl shall have a graphitar or vesconite, self
lubricating, bearing positioned in a housing supported by four
vanes. The discharge case shall have vanes to deliver the flow
of water with minimum turbulence.

3) Impeller shall be of the enclosed type, machined, perfectly
balanced mechanically and hydraulically, and filed for optimum
performance and minimum vibration. The design shall be non-
overloading for the capacity of the motor selected. The
impeller should be keyed to the pump shaft by means of a

JCR/ab/specs/11213
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D. Motors

JCR/ab/specs/11213
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straight key and circular key which bolts to the back of the
impeller or monel collet.

General

a. Motors should be vertical solid shaft type with 0.001 total indicator
runout of the shaft to the mounting flange.

b. Motors must be designed to accept all upthrust loads imposed by pump
during starting and running.

c. All motors shall be built in accordance with latest NEMA, IEEE, ANSI and
AFBMA standards where applicable.

d. Motors shall conform to all requirements stipulated in PART | GENERAL
of this Section of the Specifications unless modified in this paragraph.

Performance Requirements

a. Motors shall be premium efficiency rated 460 volts, 3 phase, 60 Hertz.
b. Each motor shall have a 1.15 service factor.
C. Motors shall have horsepower, full load output speed ratings and

efficiencies as listed in Table 11213-A.

d. Motors shall be free of objectionable noise and vibration. Vibration
level measured on the bearing housing shall be in accordance with
values shown in NEMA and Hydraulic Institute Standards.

e. Maximum temperature rise of the motor windings shall not exceed 80°C
as measured by resistance, when motor is operated continuously at
rated horsepower, rated voltage and frequency in ambient air
temperature of 40°C.

f. Tests

1) All motors shall be completely assembled at the factory and
shall be given routine tests conducted in accordance with NEMA
Standards MG1-20.46 and MG1-20.47 which includes the
following non-witnessed tests:

a) No load current.
b) Winding resistance.
c) High potential dielectric tests.
d) Bearing inspection.
11213-10 013120



2) Copies of the test results for each motor shall be certified by a
responsible test engineer. The test results shall be furnished to
the Engineer for review before shipment of the motors as
required by Paragraph 1.03.

3. Construction

JCR/ab/specs/11213
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The motor for the vertical turbine well pumps shall be of the TEFC type.
The motor type varies with the wells and is listed in Table 11213-A.

Motor frames and end shields shall be heavy fabricated steel or cast
iron on such design and proportions as to hold all motor components
rigidly in proper position and provide adequate protection for the type
of enclosure employed. Openings for ventilation shall be uniformly
spaced around the motor frame.

Space heaters shall be provided to operate on 120 volt, single phase
power. Leads shall be brought out to a terminal block enclosed in an
accessory box rated NEMA 4 for housed well pumps and NEMA 4 for
exterior well pumps. Motors shall be provided with a metallic foil or
plastic warning label with red background and white letters which has
the following legend: "WARNING - ELECTRICAL SHOCK HAZARD, Motor
Equipped with Strip Heaters. Strip Heater Circuit remains Energized
when Main Disconnect for Pump is OFF".

The shaft shall be made of high-grade machine steel or steel forging of
size and design adequate to withstand the load stresses normally
encountered in motors of the particular rating.

Stator cores shall be made of low loss, non-aging electrical sheet steel
with insulated laminations.

Stators shall be random wound and insulated with glass and mica
applied directly to the coils. Motors shall have a Class F rise non-
hygroscopic epoxy sealed or encapsulated insulation system limited to
the temperature rise specified in 2.03.B.5. All connections shall be silver
soldered with no crimp connections used except for terminals. A coil
bracing system for stator end turns shall be utilized to minimize coil
movement during starting and running conditions.

Rotors shall be made from high grade steel laminations adequately

fastened together, and to the shaft. Rotor squirrel cage may be of cast-
aluminum or copper alloy bar-type construction with brazed end rings.
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h. Bearings shall be grease lubricated antifriction type with an AFBMA
average bearing life of 20 years. Bearing design shall include over-
grease protection. Oil lubricated bearings are acceptable.

i The motor thrust bearing shall have ample capacity to carry the weight
of all the rotating parts plus the hydraulic thrust of the pump impellers,
and have an ample safety factor. This factor should be based on an
average life expectancy of five years operation at 24 hours per day.

j. All motors shall have an interior coating of chemical resistant corrosion

and fungus protective coating on all interior surfaces. Exterior prime
coating shall be compatible with the field applied finish coating.

k. Nameplates shall be stainless steel. Lifting lugs or "O" type bolts shall
be supplied on all motors capable of supporting the weight of the
motor. Enclosures shall have stainless steel screen and shall be
protected against corrosion, fungus and insects.

l. All fittings, bolts, nuts and screws shall be plated to resist corrosion.
Bolts and nuts shall have hex heads.

m. The main terminal box shall be NEMA 12 for housed pumps and NEMA
4X for exterior well pumps and provide ample room for connections.

n. Motors shall be provided with a non-reverse ratchet coupling assembly.

E. Pump and Motor Coupling Guard

1.

2.03  ACCESSORIES

A. Gauges
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Provide a coupling guard on the pump base to prevent personal injury from the
rotating pump and motor coupling. The guard shall be manufactured of
stainless steel heavy wire fabric or expanded metal and shall have a stainless
steel frame which bolts to the discharge head and completely covers the
windows and shall comply with all applicable OSHA requirements. The guard
shall be bolted or screwed to the pump base with stainless steel bolts and nuts
or screws and shall be easily removable for access to the pump and motor
coupling.

Each pump shall be equipped with a discharge pressure gauge. The pressure
gauge shall be mounted on the discharge piping with the centerline of the
gauge tap on the centerline of the pump discharge.

11213-12 013120



2. Gauges for the pumps shall be as specified in Section 13615: Process
Instrumentation & Control Products and shall be calibrated as listed in Table
11213-A.
3. Gauges shall be equipped with a surge suppression snubber and diaphragm
seals. Each gauge shall be equipped with a lever handle gauge cock and union.
4. Connection of the gauges to the pressure taps in the pump discharge shall be
with screwed stainless steel pipe neatly installed with straight runs and right
angle bends.
B. Strainer: The suction bell case shall be fitted with a 316 stainless steel cone type
strainer. Strainer shall be provided by the pump manufacturer.
C. Fasteners: All pumps and column fasteners shall 316 stainless steel.

2.04  QUALITY CONTROL

A. Functional Tests: Conduct on each pump.

1.

Alignment: Test compete assemblies for correct rotation, proper alignment and
connection, and quiet operation.

2. Flow Output: Measured by field instrumentation.

B. Performance Test: In accordance with Hydraulic Institute Standards.

C. Perform Manufacturer and Supplier product quality control specifics as required for this
project.

PART 3 - EXECUTION

3.01 PREPARATION

A. Shop Painting
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Before exposure to weather and prior to shop painting all surfaces shall be
thoroughly cleaned, dry and free from all mill-scale, rust, grease, dirt and other
foreign matter.

All exposed portions of the pumps and motors shall be shop primed, with
primer compatible with field painting as specified in Division 9.

All nameplates shall be properly protected during painting.

Gears, bearing surfaces, and other similar surfaces obviously not to be painted
shall be given a heavy shop coat of grease or other suitable rust resistant
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coating. This coating shall be maintained as necessary to prevent corrosion
during periods of storage and erection and shall be satisfactory to the Engineer
up to the time of the final acceptance test.

5. Certify coatings in contact with drinking water meet NSF Standard 61.
B. Field Painting
1. Field painting is specified under Section 09961: High Performance Paints and

Coatings. Motors shall be supplied with the manufacturer’s standard primer
and top coat.

2. All nameplates shall be properly protected during painting.
3. Pumps are stainless steel and do not require painting.
3.02 INSTALLATION

A. Installation shall be in strict accordance with the Manufacturer's instructions and
recommendations in the locations shown on the Drawings. The manufacturer's service
representative shall hook up the line shaft couplings. Installation shall include
furnishing the required oil and grease for initial operation. The grades of oil and grease
shall be in accordance with the Manufacturer's recommendations. Anchor bolts shall be
set in accordance with the Manufacturer's recommendations.

B. The Contractor shall submit a certificate from the equipment manufacturer stating that
the installation of the equipment is satisfactory, that the equipment is ready for
operation, and that the operating personnel have been suitably instructed in the
operation, lubrication and care of each unit.

C. The Contractor shall be responsible for supplying, installing, removal and restoration of
temporary discharge piping required in order to dispose of raw Floridan water during
pump installation, testing, development, and disinfection. Temporary piping shall be
supplied to convey the water from the well to a nearby drainage facility suitable for
discharge in accordance with an existing FDEP Generic Permit for Discharge of Produced
Groundwater from any Non-Contaminated Site Activity or routed through existing
easements and right-of-ways to the point of discharge. Contractor is responsible for
contacting FDEP and obtaining permission and/or applicable permits or permit
modifications as required for discharge/disposal of raw Floridan water during pump
testing and development activities.

3.03  WELL DEVELOPMENT, DISINFECTION, AND CLEARANCE
A. No raw water shall be discharged into the raw water piping system until the well has

been redeveloped, disinfected, and cleared for service by the Florida Department of
Environmental Protection.
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B. After the permanent well pump has been installed, the well shall be developed with the
well pump at a flow rate of no less than the primary operating flow listed in Table
11213-A for a period of up to 20 hours. The turbidity of the raw water shall be
monitored by the Contractor during development. Development shall be considered
complete when the turbidities are less than 0.5 NTU for at least an hour based upon
measurements taken every ten minutes and the turbidities are not decreasing more
than twenty percent from the beginning to end of the hour.

C. After the well has been successfully redeveloped, the Contractor shall disinfect the well
and well pump installation and clear bacteriologically as required by the Florida
Department of Environmental Protection (FDEP). Disinfection shall be in accordance
with the latest revision of AWWA Deep Well Standards A-100 and as set forth in chapter
62-555.315, Florida Administrative Code (F.A.C.). The Contractor shall introduce
sufficient chlorine solution into the well and permanent discharge piping to produce a
chlorine residual of 50 mg/l in accordance with AWWA C651 and C654. The Contractor
shall submit his procedures for disinfection to the Engineer for review and comment
prior to proceeding with disinfection. The chlorine residual shall be measured until it
drops to zero, at which time the well shall be pumped to waste for a minimum of 15
minutes and turbidities checked to be less than those specified in 3.03B, the well shall
be ready for bacteriological evaluation.

D. The Contractor shall furnish the necessary labor and equipment to assist the City in
obtaining daily bacteriological sample for 20 consecutive days or twice daily, not less
than six hours apart, for 10 consecutive days. The samples shall be obtained using the
permanent pump and taken after 20 to 30 minutes of pumping. If all 20 samples show
the absence of coliform bacteria, the Engineer shall submit the results to FDEP and
request clearance of the well for services. After receipt of clearance from the FDEP, the
Contractor shall connect the well discharge piping to the raw water mains and proceed
with final testing of the well installation.

E. If the wells fail the initial bacteriological evaluation, the Contractor shall redisinfect the
well in accordance with 3.03C and assist the Owner in obtaining additional
bacteriological samples as described in 3.03D, all at no additional cost to the Owner. If
the second effort to clear the well fails, the Contractor may request a change order for
the additional work required to obtain clearance of the well for service.

3.04 INSPECTION AND TESTING
A. General

1. The equipment manufacturer shall furnish the services of a competent and
experienced representative who has complete knowledge of proper operation
and maintenance of the equipment to inspect the installed equipment,
supervise the initial test run, and to provide instructions to the plant personnel.
The first visit will be for installation assistance, checking, and inspecting the
equipment after it is installed. The second visit will be to operate and
supervise the initial field test. At least one (1) day shall be allocated solely to
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B. Pumps

C. Motors

the instruction of plant personnel in operation and maintenance of the
equipment. This instruction period shall be scheduled at least ten days in
advance with the Owner and shall take place prior to plant start-up and
acceptance by the Owner. The final copies of operation and maintenance
manuals specified in Section 01730: Operation and Maintenance Data must
have been delivered to the Engineer prior to scheduling the instruction period
with the Owner. With the permission of the Engineer, these services may be
combined with those provided under Paragraph 1.03.C.

Field tests shall not be conducted until such time that the entire installation is
complete and ready for testing.

After all pumps have been completely installed, and working under the
direction of the Manufacturer, conduct in the presence of the Engineer, such
tests as are necessary to indicate that the pumping system operates
satisfactorily and generally meets the conditions of service specified. The
factory witnessed tests are the basis of equipment efficiency demonstration,
the field test shall demonstrate correct mechanical operation after pump start-
up. Field tests shall include all pumps included under this section. Supply all
labor, equipment and incidentals required to complete the field tests.

If the pump performance does not meet the Specifications, corrective
measures shall be taken or pumps shall be removed and replaced with pumps
which satisfy the conditions specified. A 24-hour operating period of the
pumps will be required before acceptance.

The Contractor shall megger each motor winding before energizing the motor,
and, if insulation resistance is found to be low, shall notify the Engineer and
shall not energize the motor.

The Contractor shall check all motors for correct clearances and alignment and
for correct lubrication in accordance with Manufacturer's instructions. The
Contractor shall check direction of rotation of all motors and reverse
connections if necessary.

3.05 START-UP AND INSTRUCTION

A. Manufacturer's Representative: Present at site or classroom designated by Owner, for
minimum person-days listed below, travel time excluded:

1.
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Three (3) person-days for installation assistance and inspection.
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2. One (1) person-day for functional and performance testing and completion of
Manufacturer's Certificate of Proper Installation and one (1) person-day for

prestartup classroom or site training.

B. See Section 01650 - Start-Up and Demonstration.

TABLE 11213-A

WELL PUMPING UNIT DESIGN REQUIREMENTS

Item/Design Conditions

Production Well No.
4

Pump Tag Number

WP-104

Pump Type Vertical Turbine
Well Casing Inside Diameter (in) 20.687"
Max. Motor Full Load Speed (rpm) 1,800
Maximum Motor (hp) 100
Motor Type TEFC
Maximum Number of Stages 3
Pump Column Diameter (inches) 10
Discharge Diameter, min. (inches) 12
Minimum Pump Shut-Off Head (feet) 200
Design Capacity (gpm) 1750
TDH at Design Capacity (feet) 140
Minimum Efficiency at Design Capacity (%) 76
Pressure Gauge Range (psi) 75
Length of Column Pipe (ft) 50

END OF SECTION
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SECTION 11214

VERTICAL TURBINE HIGH SERVICE AND TRANSFER PUMPS

PART 1 - GENERAL
1.01 DESCRIPTION
A. Scope of Work

1. Furnish all labor, materials, equipment and incidentals required and install,
place in operation, and field test vertical turbine pumps, and motors as
hereinafter specified and as shown in the Drawings.

2. These Specifications are intended to give a general description of what is
required, but do not cover all details which will vary in accordance with the
requirements of the equipment application. It is, however, intended to cover
the furnishing, the shop testing the delivery and complete installation and field
testing, of all materials, equipment and appurtenances for the complete
pumping units as herein specified, whether specifically mentioned in these
Specifications or not.

3. For all units there shall be furnished and installed all necessary and desirable
accessory equipment and auxiliaries whether specifically mentioned in these
Specifications or not, as required for an installation incorporating the highest
standards for this type of service.

B. Related Work Described Elsewhere
1. Concrete work is included in Division 3.
2. Painting, except as specified herein, is included in Division 9.
3. Mechanical piping, valves, pipe hangers and supports are included in their

respective Sections of Division 15.

4. Electrical work and motors, except as hereinafter specified, is included in
Division 16.
5. Concrete bases for pumps and pump motors and installation of anchor bolts is

included in Division 3, but anchor bolts shall be furnished under this Section.
C. General Design
1. One (1) finished water transfer pumping unit is required for this contract. This
pump shall be of the above base discharge vertical turbine type. The pumping

unit shall be located and arranged as shown in the Drawings. The finished water
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transfer pump shall be installed on top of transfer pump wet well located in the
clearwell structure from which they will take suction as shown on the Drawings.
The finished water transfer pump shall be constant speed with soft start.

Two (2) finished water high service pumping units are required for this contract.
These pumps shall be of the above base discharge vertical turbine type. The
pumping units shall be located and arranged as shown in the Drawings. The
finished water high service pumps shall be installed inside the existing RO
Building High Service Pump Room which they will take suction as shown on the
Drawings. All finished water high service pumps shall be variable speed design.

All working parts of identical pumps and motors, such as bearings, wearing
rings, shafts, sleeves, motors, etc., shall be of standard dimension built to limit
gauges or formed to templates such that parts will be interchangeable between
like units and such that the Owner may at any time in the future obtain
replacement and repair parts for those furnished in the original machines. All
parts shall be properly stamped for identification and location in the machines
as shown on the Operation and Maintenance Manuals furnished.

All equipment, coatings, and materials that come in contact with drinking water
shall comply with ANSI-NSF Standard 61, and the manufacturer shall provide
documentation to demonstrate compliance.

1.02  QUALITY ASSURANCE

A. Qualifications
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To assure unity of responsibility, the motors shall be furnished and coordinated
by the pump manufacturer. The Contractor shall assume full responsibility for
the satisfactory installation and operation of the entire pumping system
including pumps, and motors.

The pumps covered by these Specifications are intended to be standard
pumping equipment of proven ability as manufactured by a reputable
manufacturer having a minimum of 10 years experience in the production of
such pumps. The pumps furnished shall be designed, constructed and installed
in accordance with the best practice and methods, and shall operate
satisfactorily when installed. Pumps shall be manufactured in accordance with
the Hydraulic Institute Standards.

All equipment furnished under this Specification shall be new and unused and

shall be the standard product of manufacturers having a successful record of
manufacturing and servicing the equipment and systems specified herein.
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B. Manufacturers

1. The naming or reference to a specific manufacturer does not indicate that the
manufacturer’s standard equipment is acceptable in lieu of the specified
component features. This reference is only an indication that the named
manufacturers may have the capability of supplying the equipment as specified.

2. The pumps shall be manufactured by:

a. Afton
b. Xylem Goulds Water Technology
C. Weir Floway
d. National
3. The motors shall be manufactured by:
a. U.S. Motor
b. General Electric
C. Hitachi
1.03 SUBMITTALS
A Materials and Shop Drawings

Copies of all materials required to establish compliance with the specifications shall be
submitted in accordance with the provisions of Section 01340: Shop Drawings, Working
Drawings and Samples of these Specifications. Submittals shall include at least the
following:
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Certified shop and erection drawings showing all important details of
construction, dimensions and anchor bolt locations.

Descriptive literature, bulletins, and/or catalogs of the equipment.
Long term storage requirements.

Data on the characteristics and performance of each pump. Data shall include
guaranteed performance curves, based on actual shop tests of similar units,
which show that they meet the specified requirements for head, capacity,
efficiency, NPSHR, and horsepower. Curves shall be submitted on 8-1/2-inch by
11-inch sheets, at as large a scale as is practical. Curves shall be plotted from no
flow at shut off head to pump capacity at minimum specified total head.

Data including principle dimensions, materials of construction, space required,

clearances, piping and electrical connections and requirements, controls, type
of finish, installation instructions and other pertinent information.

11214-3 012920



6. A complete total bill of materials of all equipment including the weights of
equipment furnished.

7. A list of the manufacturer's recommended spare parts in addition to those
specified in Paragraph 2.04, with the manufacturer's current price for each item.
Include gaskets, packing, etc., on the list. List bearings by the bearing
manufacturer's numbers only.

8. Complete motor data including long term storage requirements for the motor.

9. Copies of all factory test results, as specified in PART 2 - PRODUCTS of this
Section of the Specifications.

B. Submit detailed pump structural frequency analysis for each variable speed pump
system:
1. The pump supplier shall provide an analysis of each vertical variable speed

pump system to ensure that no damaging critical or resonant frequencies or
multiplies of resonant frequencies occur from 10% above to 30% below the
proposed speed range necessary for the pump to meet the specified operating
conditions.

2. A computer program shall be used to generate the pump structural natural
frequencies based on a comprehensive procedure. This procedure shall be
applicable for vertical pumps.

3. The frequency analysis shall include but not be limited to:

a. The combined rotational stiffness of the discharge head flange,
discharge head flange bolting, base plate/sole plate, and anchor bolting
of a vertical pump.

b. The rotational dynamics of the motor.

4, The analysis shall be performed and certified by a registered professional
engineer and calculations shall be provided to the Engineer with submittal data.
The registered professional engineer shall certify the pump when operating
from 70% full speed to 110% full speed does not come within 20% of the first or
second critical harmonic speed.

C. Additional Information

1. In the event that it is impossible to conform with certain details of the
specifications due to different manufacturing techniques, describe completely
all nonconforming aspects.

JCR/ab/specs/11214
Tt #200-08507-19001 11214-4 012920



Upon receipt and review of submitted material, provide the required number of
certified prints and one reproducible tracing of all Drawings as specified in
Section 01340: Shop Drawings, Working Drawings and Samples.

1.04. OPERATIONS AND MAINTENANCE DATA

A. Operating and Maintenance Instructions

Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc., that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number and special requirements shall be as specified in Section 01730:
Operating and Maintenance Data.

A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided to
instruct representatives of the Owner and the Engineer on proper operation and
maintenance. With the Owner's permission, this work may be conducted in
conjunction with the inspection of the installation and test run as provided
under PART 3. If there are difficulties in operation of the equipment due to the
manufacturer's design or fabrication, additional service shall be provided at no
cost to the Owner.

1.05 TOOLS AND SPARE PARTS

A Furnish to the Owner a complete set of all special tools, including lubricating devices,
required for normal operation, adjustment and maintenance of the equipment supplied,
including at a minimum one (1) spanner wrench for each size pump. All such tools shall
be furnished with a heavy duty, thermoplastic tool chest complete with a padlock and
duplicate keys.

B. The manufacturer shall furnish a complete set of recommended spare parts necessary
for each pumping system. Furnish for each size and type of pump the recommended
spare parts, which shall include, as a minimum, the following:
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2 sets of gaskets and O-rings, for each pump model.
2 mechanical seals, for each pump model.
2 sets of bowl bearings and shaft bearings for each pump model.

1 impeller wear ring, bowl wear ring, and shaft coupling for each pump model
supplied.

One year supply of each type of lubricant required.
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C.

All spare parts shall be furnished in containers properly labeled and identified with
indelible markings as to their contents without opening the packaging. Containers shall
be suitably protected for long-term storage.

1.06  PRODUCT DELIVERY, STORAGE AND HANDLING

A.

G.

All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is completed and
the units and equipment are ready for operation.

All equipment and parts must be properly protected against any damage during a
prolonged storage period at the site.

Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

Finished surfaces of all exposed pump openings shall be protected by wooden blanks,
strongly built and securely bolted thereto.

Finished iron or steel surfaces not painted shall be properly protected to prevent rust
and corrosion.

After hydrostatic or other tests, all entrapped water shall be drained prior to shipment,
and proper care shall be taken to protect parts from the entrance of water during
shipment, storage and handling.

Each box or package shall be properly marked to show its net weight in addition to its
contents.

1.07 WARRANTY AND GUARANTEES

A.

Provide equipment warranty as specified in Section 01740: Warranties and Bonds.

PART 2 - PRODUCTS

2.01 GENERAL

A.

The pumping units required under this section shall be complete including proper
alignment and balancing of the individual units. All parts shall be so designed and
proportioned as to have liberal strength, stability, and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustment shall be provided.

The discharge head for each pump shall be rigidly and accurately anchored into position.
All necessary anchor bolts, nuts and washers shall be furnished by the pump
manufacturer for installation by the contractor. Anchor bolts, nuts and washers shall be
316 stainless steel.
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C. Stainless steel nameplates giving the name of the manufacturer, the rated capacity,
head, speed and all other pertinent data shall be attached to each pump and motor.

D. Each pumping unit and its driving equipment shall be designed and constructed to
withstand the maximum turbine run-away speed of the unit due to backflow through
the pump with the maximum TDH specified available at the pump discharge flange.

E. All materials, equipment, and applied coatings that come in contact with the finished
water shall be approved by the National Sanitation Foundation (NSF) for use with
potable water.

2.02  MATERIAL AND EQUIPMENT

A. General

The finished water transfer pump shall be constant speed with soft start, water
lubricated, open line shaft, vertical turbine type suitable to pump finished water
from the transfer pump wet well to the existing and proposed finished water
ground storage tanks.

The high service pumps shall be variable speed, water lubricated, open line
shaft, vertical turbine type suitable to pump finished water from the finished
water ground storage tanks to the existing distribution system.

The pumps shall be of standard dimensions such that parts will be
interchangeable between like units and all units shall be supplied by the same
manufacturer.

B. Performance Requirements

1.
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When operating at the design output speed of its squirrel cage induction motor
each pump shall have a characteristic performance curve which meets all the
minimum conditions listed in Table 11214-B. The pumps and drive motors shall
be capable of operating satisfactorily under the full range of conditions as
defined by Table 11214-B. The primary pump capacity, head and efficiency
defined in Table 11214-B shall be the "design point". Pump efficiency as defined
herein takes into consideration all losses from the pump intake suction bell to
the pump discharge flange. When the pump is mounted in a can, the pump
efficiency shall take into consideration all losses from the can suction flange to
the pump discharge flange.

There shall be no significant change in vibration and noise level over the entire
listed range of flow for the pumping system.
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3. Maximum motor speeds shall not exceed those listed in Table 11214-B to satisfy
the specified hydraulic duty requirements. The pump "design speeds" shall be
the motor output speed when operating at the pump primary capacity and
head.

4. With the pumping units operating at full motor speed, the maximum brake
horsepower required by the pumps shall not exceed the maximum horsepower
listed in Table 11214-B. If the pumping units require more than the maximum
horsepower listed in these tables at the motor output shaft at any full motor
speed operation point between shut-off and primary discharge head, they will
be rejected.

5. Certified Factory Tests

a. The pumps shall be given a complete non-witnessed factory
performance test to include head/capacity, H.P. and, efficiency to
demonstrate that the pumps supplied conform to the requirements of
this Specification. Factory testing shall be conducted in accordance with
ASME Performance Test Code PTC 8.2 or the Hydraulic Institute
Standard (ANSI/HIS 2.6), using the actual job driver. The test data shall
be submitted on a 8-1/2-inch by 11-inch sheet at as large a scale as is
practical. Four copies of the approved pump test curves laminated in
plastic shall be provided to the Owner. The curves shall be plotted from
no flow at shut off head to maximum flow at minimum head specified.
No shipment of the pumps is to be made until after the Engineer's
approval of the testing is obtained.

b. In addition to the criteria above, the pump manufacturer shall have
power-metering instruments in-place for continual monitoring of 480
volt, 3-phase, 60 Hertz power draw on each pumping unit. The
manufacturer must demonstrate during the entire factory test that the
hydraulic efficiency requirements are in complete compliance with this
Section. Failure of the pumping equipment to meet the efficiency
requirements will be grounds for failing the factory test. Monitoring of
vibration shall be provided by the manufacturer during performance
testing in accordance with the Hydraulic Institute Standards. Excessive
vibration will be grounds for failing the factory test.

C. Failed Factory Test: The failure of any pumping equipment to produce
the specified flow rate over the entire test period will constitute a failed
factory test. If a failed factory test occurs, manufacturer shall, at no
expense to the Owner, make such modifications and perform additional
tests as may be necessary to comply with the specifications.
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C. Pump Construction

1.
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Discharge Head

a. The high service pump and finished water transfer pump discharge
heads shall be designed for above ground discharge as specified in Table
11214-A. The head shall support the driver with a machine rabbet fit
for alignment. Vibration limits will be per Hydraulic Institute standards.
The head shall be fitted with a cartridge type mechanical seal, Type |,
single, inside balanced with carbon on ceramic sealing face and
provided with a flushing connection. The seal shall be designed for
maximum discharge pressure at shut off and adjustable externally from
the pump. The gland and shaft sleeve shall be 316 SS. The headshaft
shall be 316 SS, and coupled to the motor shaft with a spacer type,
adjustable flanged coupling, to facilitate easy removal and replacement
of the seal assembly. Lifting lugs shall be provided with the capacity to
support the weight of the entire pumping unit.

b. The outlet shall be equipped with a flanged above grade discharge
elbowand drilled to match ANSI 150 Ib cast iron flanges. The discharge
nozzle shall be constructed with a vertical vane for reduction of
turbulence. Also, the discharge flange shall have a 1/2" NPT connection
for a pressure gauge.

C. The design shall permit the drive shaft to be coupled above the stuffing
box to facilitate easy removal and replacement of the driver.

d. Design columns, bowls and discharge heads for 150% of the pump
shutoff pressure. Hydrostatically test columns, bowls and discharge
heads at 150% of the pump shutoff pressure.

e. The discharge head shall be furnished with an integral-mounting ring of
adequate design with registered fit to match the mounting dimensions
of the drive and to support the drive weight and hydraulic thrust of the
pump. The pump discharge heads shall be mounted on a separate base
plate and be anchored to a concrete equipment pad.

Column Assembly
a. Column Pipe

The discharge column to be furnished under these specifications shall
be as specified in Table 11214-A.

The discharge column shall be furnished in interchangeable sections not

over ten (10) feet in length and shall be coupled with flanged-type
couplings.
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3.
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Line Shaft Bearings

The column assembly bearing guides shall be aligned by rabbet bits and
clamped between the column flanges. Each bearing guide shall contain
a ground carbon, self-lubricating bearing designed for vertical turbine
pump service. Bearing spacing shall be selected to insure operation at a
minimum of 15% minus the critical speed.

Line Shaft

The line shaft shall as specified in Table 11214-A. Diameter will be sized
to conform to AWWA E101, latest revision, specification for required
horsepower. It shall be of ample size to operate the pump without
distortion or vibration and shall be capable of carrying the maximum
horsepower that may be generated by the motor. The butting ends
shall be machined, faced and recessed square to the axis of the shaft.
To insure accurate alignment, the shaft shall be straight within 0.003
inches total indicator reading over the total shaft length. The length of
the shaft shall be such as to match properly the length of the discharge
column. Couplings, when required, shall be 316 SST, threaded with
center locating drill through. See Table 11214-A for materials.

Bowl Assembly

General

1. Pump bowls, suction and discharge cases shall be without
imperfections, accurately machined and fitted to close
dimensions and as specified in Table 11214-A.

2. Impeller shaft shall be of sufficient diameter to transmit the
pump horsepower with a liberal safety factor and rigidly
support the impellers between the bowl or case bearings. The
impeller shaft material shall be as specified in Table 11214-A.

Vertical Turbine Pumps

1. The suction case and intermediate bowls shall be fitted with
replaceable lateral wear rings Wear rings shall have the
minimum practical clearance to the mating cylindrical surface of
the impeller to provide adequate sealing to restrict the leakage
of flow at the impeller skirt independent of vertical positioning
of the impellers. The impeller shaft shall be supported in the
bowl by a bronze bearing for the high service and finished water
transfer pumps.

2. The suction bowl shall have a self-lubricating bearing positioned
in a housing supported by four vanes. The discharge case shall
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D. Motors
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have vanes to deliver the flow of water with minimum
turbulence.

3. Impeller shall be of the enclosed type, machined, perfectly
balanced dynamically and hydraulically, and filed for optimum
performance and minimum vibration. The design shall be non-
overloading for the capacity of the motor selected. The
impeller shall be double keyed or stainless steel collet mounted
to the impeller shaft.

General

a. The motors for the pumps shall be of the vertical solid shaft squirrel
cage induction type. The motors shall be equipped with bearing
isolators to protect motor bearing from stray currents generated by the
VFDs.

b. Motors must be designed to accept all upthrust loads imposed by pump
during starting and running.

C. All motors shall be built in accordance with latest NEMA, IEEE, ANSI and
AFBMA standards where applicable.

d. Motors shall conform to all requirements stipulated in PART 1 GENERAL
of this Section of the Specifications unless modified in this paragraph.

Performance Requirements

a. Motors shall be premium efficiency rated 460 volts, 3 phase, 60 Hertz.
Motors for VFD application shall be inverter duty.

b. Each motor shall have a 1.15 service factor.

C. Motors shall have horsepower, full load output speed ratings and
efficiencies as listed in Table 11214-B.

d. Motors shall be free of objectionable noise and vibration. Vibration
level measured on the bearing housing shall be in accordance with
values shown in NEMA and Hydraulic Institute Standards.

e. Maximum temperature rise of the motor windings shall not exceed 80°C
as measured by resistance, when motor is operated continuously at
rated horsepower, rated voltage and frequency in ambient air

temperature of 40°C.

f. Tests
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i All motors shall be completely assembled at the factory and
shall be given routine tests conducted in accordance with NEMA
Standards MG1-20.46 and MG1-20.47 which includes the
following non-witnessed tests:

1) No load current.

2) Winding resistance.

3) High potential dielectric tests.
4) Bearing inspection.

ii. Copies of the test results for each motor shall be certified by a
responsible test engineer. The test results shall be furnished to
the Engineer for review before shipment of the motors as
required by Paragraph 1.03.

iii. Motors shall be refined balance and balance documented.

Construction

The finished water transfer pump and high service pump motors shall
be of the totally enclosed fan cooled (TEFC) design as shown in Table
11214-B.

Motor frames and end shields shall be heavy fabricated steel or cast
iron on such design and proportions as to hold all motor components
rigidly in proper position and provide adequate protection for the type
of enclosure employed. Openings for ventilation shall be uniformly
spaced around the motor frame.

Space heaters shall be provided to operate on 120 volt, single phase
power. Leads shall be brought out to a terminal block enclosed in a
NEMA 4 accessory box. Motors shall be provided with a metallic foil or
plastic warning label with red background and white letters which has
the following legend: "WARNING - ELECTRICAL SHOCK HAZARD, Motor
Equipped with Strip Heaters. Strip Heater Circuit remains Energized
when Main Disconnect for Pump is OFF".

The shaft shall be made of high-grade machine steel or steel forging of
size and design adequate to withstand the load stresses normally

encountered in motors of the particular rating.

Stator cores shall be made of low loss, non-aging electrical sheet steel
with insulated laminations.
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f. Stators shall be random wound and insulated with glass and mica
applied directly to the coils. Motors shall have a Class F rise non-
hygroscopic epoxy sealed or encapsulated insulation system limited to
the temperature rise specified in 2.02E2. All connections shall be silver
soldered with no crimp connections used except for terminals. A coil
bracing system for stator end turns shall be utilized to minimize coil
movement during starting and running conditions.

g. Rotors shall be made from high grade steel laminations adequately
fastened together, and to the shaft. Rotor squirrel cage may be of cast-
aluminum or copper alloy bar-type construction with brazed end rings.

h. Bearings shall be grease lubricated antifriction type with an AFBMA
average bearing life of 20 years. Bearing design shall include over-
grease protection. Motors shall incorporate bearing isolators. Oil
lubricated bearings are acceptable.

i The motor thrust bearing shall have ample capacity to carry the weight
of all the rotating parts plus the hydraulic thrust of the pump impellers,
and have an ample safety factor. This factor should be based on an
average life expectancy of five years operation at 24 hours per day.

j. All motors shall have an interior coating of chemical resistant corrosion
and fungus protective coating on all interior surfaces. Exterior prime
coating shall be compatible with the field applied finish coating.

k. Nameplates shall be stainless steel. Lifting lugs or "O" type bolts shall
be supplied on all motors capable of supporting the weight of the

motor. Enclosures shall have stainless steel insert screens.

All fittings, bolts, nuts and screws shall be plated to resist corrosion.
Bolts and nuts shall have hex heads.

m. The main terminal box shall be NEMA 4X and provide ample room for
connections.

n. Motors shall be provided with a non-reverse ratchet coupling assembly.

E. Pump and Motor Coupling Guard

JCR/ab/specs/11214
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Provide a coupling guard on the pump base to prevent personal injury from the
rotating pump and motor coupling. The guard shall be manufactured of
galvanized heavy wire fabric or expanded metal for the finished water transfer
pumps and high service pumps and and shall comply with all applicable OSHA
requirements. The guard shall be bolted, hinged, or screwed to the pump base
with stainless steel bolts and nuts or screws and shall be easily removable for
access to the pump and motor coupling.
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2.03  ACCESSORIES
A. Gauges
1. Each pump shall be equipped with a discharge pressure gauge. The pressure

gauge shall be mounted on the pump discharge pipe with the centerline of the
gauge tap on the centerline of the pump discharge.

2. Gauges for the pumps shall be as specified in Section 13615: Process
Instrumentation and Control Products and shall be calibrated as listed in Table
11214-B.

3. Gauges shall be equipped with a surge suppression snubber and diaphragm

seals. Each gauge shall be equipped with a lever handle gauge cock and union.

4. Connection of the gauges to the pressure taps in the pump discharge shall be
with screwed stainless steel pipe neatly installed with straight runs and right
angle bends.

B. Fasteners: All pumps and column fasteners shall be 316 stainless steel.

2.04 QUALITY CONTROL
A. Functional Tests: Conduct on each pump.

1. Alignment: Test compete assemblies for correct rotation, proper alignment and
connection, and quiet operation.

2. Flow Output: Measured by plant instrumentation and storage volumes.
B. Performance Test: In accordance with Hydraulic Institute Standards.
C. Perform Manufacturer and Supplier product quality control specifics as required for this
project.
JCR/ab/specs/11214
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PART 3 - EXECUTION

3.01 PREPARATION

A. Shop Painting

Before exposure to weather and prior to shop painting all surfaces shall be
thoroughly cleaned, dry and free from all mill-scale, rust, grease, dirt and other
foreign matter.

2. All exposed portions of the pumps and motors shall be shop primed, with
primer compatible with field painting as specified in Division 9.

3. All nameplates shall be properly protected during painting.

4. Gears, bearing surfaces, and other similar surfaces obviously not to be painted
shall be given a heavy shop coat of grease or other suitable rust resistant
coating. This coating shall be maintained as necessary to prevent corrosion
during periods of storage and erection and shall be satisfactory to the Engineer
up to the time of the final acceptance test.

5. Certify coatings in contact with drinking water meet NSF Standard 61.

B. Field Painting

1. Field painting is specified under Section 09961: High Performance Paints and
Coatings. The primer and paint used in the shop shall be products of the same
manufacturer as the field paint to assure compatibility.

2. All nameplates shall be properly protected during painting.

3.02  INSTALLATION

A. Installation shall be in strict accordance with the Manufacturer's instructions and
recommendations in the locations shown on the Drawings. Installation shall include
furnishing the required oil and grease for initial operation. The grades of oil and grease
shall be in accordance with the Manufacturer's recommendations. Anchor bolts shall be
set in accordance with the Manufacturer's recommendations.

B. The Contractor shall submit a certificate from the equipment manufacturer stating that
the installation of the equipment is satisfactory, that the equipment is ready for
operation, and that the operating personnel have been suitably instructed in the
operation, lubrication and care of each unit.

JCR/ab/specs/11214
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3.03 INSPECTION AN
A. General
1.

B. Pumps

C. Motors

JCR/ab/specs/11214
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D TESTING

The equipment manufacturer shall furnish the services of a competent and
experienced representative who has complete knowledge of proper operation
and maintenance of the equipment to inspect the installed equipment,
supervise the initial test run, and to provide instructions to the plant personnel.
The first visit will be for checking and inspecting the equipment after it is
installed. The second visit will be to operate and supervise the initial field test.
At least two (2) days shall be allocated solely to the instruction of plant
personnel in operation and maintenance of the equipment. This instruction
period shall be scheduled at least ten days in advance with the Owner and shall
take place prior to plant start-up and acceptance by the Owner. The final copies
of operation and maintenance manuals specified in Section 01730: Operation
and Maintenance Data must have been delivered to the Engineer prior to
scheduling the instruction period with the Owner. With the permission of the
Engineer, these services may be combined with those provided under Paragraph
1.03C.

Field tests shall not be conducted until such time that the entire installation is
complete and ready for testing.

After all pumps have been completely installed, and working under the direction
of the Manufacturer, conduct in the presence of the Engineer, such tests as are
necessary to indicate that the pumping system operates satisfactorily and
generally meets the conditions of service specified. The factory witnessed tests
are the basis of equipment efficiency demonstration, the field test shall
demonstrate correct mechanical operation after pump start-up. Field tests shall
include all pumps included under this section. Supply all labor, equipment and
incidentals required to complete the field tests.

If the pump performance does not meet the Specifications, corrective measures
shall be taken or pumps shall be removed and replaced with pumps which
satisfy the conditions specified. A 24-hour operating period of the pumps will
be required before acceptance.

The Contractor shall megger each motor winding before energizing the motor,
and, if insulation resistance is found to be low, shall notify the Engineer and
shall not energize the motor.

The Contractor shall check all motors for correct clearances and alignment and
for correct lubrication in accordance with Manufacturer's instructions. The
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Contractor shall check direction of rotation of all motors and reverse
connections if necessary.

3.04  START-UP AND INSTRUCTION

A. Manufacturer's Representative: Present at site or classroom designated by Owner, for
minimum person-days listed below, travel time excluded:

1. Two (2) person-days for installation assistance and inspection.

2. One (1) person-day for functional and performance testing and completion of
Manufacturer's Certificate or Proper Installation and one (1) person-day for pre-
startup classroom or site training.

B. See Section 01650 - Start-Up.

C. The Contractor shall disinfect the pump and all suction piping and discharge piping in
accordance with FDEP regulations.
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TABLE 11214-A

MATERIALS OF CONSTRUCTION

Component

Material

Finished Water Transfer Pumps
and High Service Pumps

Pump shafts, shaft couplings,
and sleeves

Stainless Steel, A 743, Grade CF-8M or ASTM A 276, Type 410 or Type
416.

Bowl wear rings or seal rings for
bowls 24” diameter and larger

Stainless Steel, A 743, Grade CF-8M or CA-15
ASTM A 276, Type 410, 420, or bronze, ASTM B 584, Alloy C 93700.
Aluminum Bronze ASTM B-148

Impellers

Bronze, ASTM 584, Alloy C 93700 or C 83600 or stainless steel ASTM A
276, Type 316
Aluminum Bronze C95200

Pump bowls and suction intake

Cast Iron, ASTM A 48, Class 30

Bowl bearings

Bronze, B 584, Alloy C 93700; SAE 660
Bronze, Alloy 932.00

All parts made of fabricated
steel including discharge head
or motor stand, unless specified
otherwise

Carbon steel, ASTM A 283, Grade B or C, or ASTM A 53, Grade B

Column pipe and shaft
enclosing tube Carbon steel, ASTM A 283, Grade B or C, or ASTM A 53, Grade B
Flanges

ASTM A 105, A 181, or A 182

Bolts and nuts for discharge
head and column pipe flanges,
basket strainer, coupling guard

Bolts shall be Type 316 stainless steel conforming to ASTM A 193,
Grade B8M. Nuts shall be Type 316 stainless steel conforming to
ASTM A 194, Grade 8M

Stuffing box gland parts

Bronze, ASTM B 584, Alloy 836, or ASTM B 62 or 416 Stainless Steel,
or ASTM A226, Type 316

Gland nuts and bolts

Stainless steel, ASTM A 276, Type 316 bolts with Bronze nuts

Notes:

1. Materials of construction for components not listed shall conform to AWWA E101,
Part A, Table 1, except that the materials shall be considered required, not typical.
2. Do not construct the impeller and bowl liner of the same material.

JCR/ab/specs/11214
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TABLE 11214-B

PUMPING UNIT DESIGN REQUIREMENTS

Finished Water

Finished Water

Item/Design Conditions High Service

Transfer Pumps Pumps

Pump Tag Numbers TP-1102 HSP-1305
HSP-1306
Pump Type Vertical Turbine Vertical Turbine
Maximum Motor Full Load Speed (rpm) 1,200 1,800
Maximum Motor to be Supplied (hp) 50 125
Motor Type TEFC TEFC
Minimum Stages 1 2
Pump Column Diameter (inches) 16 10
Discharge Size, minimum (inches) 16 12
Minimum Pump Shut-Off Head (feet) 60 245
Design Point #1 Capacity (gpm) 3,475 2,222
TDH at Design Point #1 Capacity (feet) 36 162
Run-Out head (feet), maximum 28 115
Pressure Gauge Range (psi) 30 100
Note: Pump shall not exceed motor rating over the entire pump curve.
END OF SECTION
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PART 1 - GENERAL

1.01 DESCRIPTION

SECTION 11215

VERTICAL TURBINE RO FEED PUMPS

A. Scope of Work

Furnish all labor, materials, equipment and incidentals required to install, place
in operation, and field test vertical turbine high pressure pumps, and motors as
hereinafter specified.

2. These Specifications are intended to give a general description of what is
required, but do not cover all details which will vary in accordance with the
requirements of the equipment application. Itis, however, intended to cover the
furnishing, the shop testing, the delivery and complete installation and field
testing, of all materials, equipment and appurtenances for the complete pumping
units as herein specified, whether specifically mentioned in these Specifications
or not.

3. For all units there shall be furnished and installed all necessary and desirable
accessory equipment and auxiliaries whether specifically mentioned in these
Specifications or not, as required for an installation incorporating the highest
standards for this type of service.

B. Related Work Described Elsewhere

1. Concrete work is included in Division 3.

2. Painting, except as specified herein, is included in Division 9.

3. Mechanical piping, valves, pipe hangers and supports are included in their
respective Sections of Division 15.

4, Section 16150: Motors.

5. General Electrical work, except as hereinafter specified, is included in Division 16.

6. Concrete bases for pumps and pump motors and installation of anchor bolts are
included in Division 3, but anchor bolts shall be furnished under this Section.

JCR/ab/specs/11215
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C. General Design

1.

One (1) new feed pump for the RO process is required for this Contract. The pump
will be of the above-base discharge, vertical turbine type. Two (2) feed pumps
are required for installation, with one (1) new pump required and one (1)
relocated spare pump (existing on-site) for each proposed RO skid. The RO feed
pump will be of the variable frequency drive type. The new and spare pumps
shall be located and arranged as shown on the Drawings. The RO feed pumps
shall be installed in the existing suction cans taking suction from the pretreated
filtered water line as shown on the Drawings.

All working parts of identical pumps and motors, such as bearings, wearing rings,
shafts, sleeves, motors, etc., shall be of standard dimension built to limit gauges
or formed to templates such that parts will be interchangeable between like units
and such that the Owner may at any time in the future obtain replacement and
repair parts for those furnished in the original machines. All parts shall be
properly stamped for identification and location in the machines as shown on the
Operation and Maintenance Manuals furnished.

All equipment, coatings, and materials that come into contact with drinking water
shall comply with ANSI-NSF Standard 61, and the manufacturer shall provide
documentation to demonstrate compliance.

1.02  QUALITY ASSURANCE

A. Qualifications

JCR/ab/specs/11215
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To assure unity of responsibility, the motor shall be furnished and coordinated by
the pump manufacturer. The Contractor shall assume full responsibility for the
satisfactory installation and operation of the entire pumping system including
pumps, and motors.

The pumps covered by these Specifications are intended to be standard pumping
equipment of proven ability as manufactured by a reputable manufacturer having
a minimum 10-year experience in the production of such pumps for RO systems.
The pumps furnished shall be designed, constructed and installed in accordance
with the best practice and methods, and shall operate satisfactorily when
installed. Pumps shall be manufactured in accordance with the Hydraulic Institute
Standards.

All equipment furnished under this Specification shall be new and unused and
shall be the standard product of manufacturers having a successful record of
manufacturing and servicing the equipment and systems specified herein a
minimum of ten (10) years.
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B. Manufacturers

1. The naming or reference to a specific manufacturer does not indicate that
manufacturer’s standard equipment is acceptable in lieu of the specified
component features. This reference is only an indication that the named
manufacturers may have the capability of supplying the equipment as specified.

2. The high-pressure feed pumps shall be manufactured by:

a. Afton
b. Xylem Goulds Water Technology
C. Weir Floway
d. National
3. The motors shall be manufactured by:
a. U.S. Motor
b. General Electric
C. Hitachi
1.03 SUBMITTALS
A. Materials and Shop Drawings

Copies of all materials required to establish compliance with the specifications shall be
submitted in accordance with the provisions of Section 01340: Shop Drawings, Working
Drawings and Samples. Submittals shall include at least the following:

1.

JCR/ab/specs/11215
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Certified shop and erection drawings showing all important details of
construction, dimensions and anchor bolt locations.

Descriptive literature, bulletins, and/or catalogs of the equipment.

Data on the characteristics and performance of the pump. Data shall include
guaranteed performance curves, based on actual shop tests of similar units,
which show that they meet the specified requirements for head, capacity,
efficiency, NPSHR, and horsepower. Curves shall be submitted on 8-1/2-inch by
11-inch sheets, at as large a scale as is practical. Curves shall be plotted from no
flow at shut off head to pump capacity at minimum specified total head.

Data including principle dimensions, materials of construction, space required,
clearances, piping and electrical connections and requirements, controls, type

of finish, installation instructions and other pertinent information.

A complete total bill of materials of all equipment including the weights of
equipment furnished.
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A list of the manufacturer's recommended spare parts, with the manufacturer's
current price for each item shall be supplied in accordance with Section 01730.
Include gaskets, packing, etc., on the list. List bearings by the bearing
manufacturer's numbers only.

Complete motor data, including the following:

a. Manufacturer.

b. Rated full load horsepower.

C. Rated volts.

d. Number of phases.

e. Frequency in hertz.

f. Locked rotor amperes (LRA) at rated voltage or NEMA code letter.

g. NEMA design letter.

h. Bearing type.

i Service Factor.

j. Nominal speed at full load.
k. Full Load Amperes (FLA).

l. Efficiency at %, % and full load.

m. Power factor at no load, %, % and full load.
n. NEMA insulation system classification.
o. Corrosion duty rating.
p. No load amperes.
g. Safe stall time.
r. Maximum guaranteed slip at full load.
S. Motor manufacturer recommended maximum power factor correction
capacitor KVAR.
11215-4 020720



8.

t. Long term storage requirements for the motor.

Copies of all factory test results, as specified in PART 2 - PRODUCTS of this
Section of the Specifications.

B. Submit detailed pump structural frequency analysis for the variable speed pump system:

The pump supplier shall provide an analysis of the vertical variable speed pump
system to ensure that no damaging critical or resonant frequencies or multiplies
of resonant frequencies occur from 20% above or below the proposed speed
range necessary for the pump to meet the specified operating conditions. If the
critical or resonant frequency for any of the vertical variable speed pumps is 20%
above or below the proposed speed range necessary for the pump to meet the
specified operating conditions, then it is the pump manufacturer’s responsibility
to correct the critical or resonant frequency to within the specified range.

A computer program shall be used to generate the pump structural natural
frequencies based on a comprehensive procedure. This procedure shall be
applicable for vertical pumps.

The frequency analysis shall include but not be limited to:

a. The combined rotational stiffness of the discharge head flange, discharge
head flange bolting, base plate/sole plate, and anchor bolting of a vertical

pump.
b.  The rotational dynamics of the motor.

The analysis shall be performed and certified by a registered professional
engineer and calculations shall be provided to the Engineer with submittal data.
The registered professional engineer shall certify the pump when operating from
70% full speed to 110% full speed does not come within 20% of the first or second
critical harmonic speed.

C. Additional Information

JCR/ab/specs/11215
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In the event that it is impossible to conform to certain details of the
specifications due to different manufacturing techniques, describe completely
all nonconforming aspects.

Upon receipt and review of submitted material, provide the required number of

certified prints and one reproducible tracing of all Drawings as specified in
Section 01340: Shop Drawings, Working Drawings and Samples.
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1.04 OPERATIONS AND MAINTENANCE DATA
A. Operating Instructions

1. Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cut sheets,
drawings, equipment lists, descriptions, etc., that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number and special requirements shall be as specified in Section 01730:
Operating and Maintenance Data.

2. A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided to
instruct representatives of the Owner and the Engineer on proper operation and
maintenance. With the Owner's permission, this work may be conducted in
conjunction with the inspection of the installation and test run as provided
under PART 3 - EXECUTION. If there are difficulties in operation of the
equipment due to the manufacturer's design or fabrication, additional service
shall be provided at no cost to the Owner.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING
A. All parts shall be properly protected so that no damage or deterioration will occur during
a prolonged delay from the time of shipment until installation is completed and the units

and equipment are ready for operation.

B. All equipment and parts must be properly protected against any damage during a
prolonged storage period at the site.

C. Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

D. Finished surfaces of all exposed pump openings shall be protected by wooden blanks,
strongly built and securely bolted thereto.

E. Finished iron or steel surfaces not painted shall be properly protected to prevent rust and
corrosion.
F. After hydrostatic or other tests, all entrapped water shall be drained prior to shipment,

and proper care shall be taken to protect parts from the entrance of water during
shipment, storage and handling.

G. Each box or package shall be properly marked to show its net weight in addition to its
contents.
JCR/ab/specs/11215
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1.06 TOOLS AND SPARE PARTS

A One (1) set of all special tools required for normal operation and maintenance shall be
provided, including, at a minimum, one (1) spanner wrench. All such tools shall be
furnished in a suitable steel tool chest complete with lock and duplicate keys.

B. The manufacturers of the equipment specified herein shall furnish a complete set of
recommended spare parts necessary for the first five (5) years of operation of the
pumping system. Additional spare parts to be furnished where required, are listed in the
respective paragraphs of PART 2 PRODUCTS. The high-pressure pump manufacturer shall
provide at a minimum the following spare parts:

1. Two (2) full sets of wear rings and bearings for the pump model.
2. Two (2) spare complete mechanical seal kits for the pump model.
3. Two (2) sets of gaskets and O-rings for the pump model.

4, One year supply of each type of lubricant required.

1.07 WARRANTY AND GUARANTEES

A. The manufacturer's written warranty shall be submitted for all major pieces of
equipment, as specified in Section 01740: Warranties and Bonds. The manufacturer's
warranty period shall be concurrent with the Contractor's correction period for one (1)
year, commencing at the time of final acceptance by the Owner.

PART 2 - PRODUCTS
2.01 GENERAL

A. The pumping units required under this section shall be complete including proper
alignment and balancing of the individual units. All parts shall be so designed and
proportioned as to have liberal strength, stability, and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustment shall be provided.

B. The discharge head for the pump shall be rigidly and accurately anchored into position.
All necessary anchor bolts, nuts and washers shall be furnished by the pump
manufacturer for installation by the contractor. Anchor bolts, nuts and washers shall be
Type 316 stainless steel.

C. Stainless steel nameplates giving the name of the manufacturer, the rated capacity, head,
speed and all other pertinent data shall be attached to the pump and motor.
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D. The pumping unit and its driving equipment shall be designed and constructed to
withstand the maximum turbine run-away speed of the unit due to backflow through the
pump with the maximum TDH specified available at the pump discharge flange.

2.02  MATERIALS AND EQUIPMENT

A. General

The pumps shall be of the water lubricated, open line shaft, vertical turbine type
suitable to pump raw water to which a scale inhibitor and sulfuric acid have been
added to produce a pH as low as 5.0. All high pressure pumps will be equipped
with variable frequency drives.

The pumps shall be standard dimensions such that parts will be interchangeable
between like units and all units shall be supplied by the same manufacturer. The
entire pumping unit including the discharge head, column piping, bow! assembly
and suction bell shall be pickled and passivated following fabrication.

B. Performance Requirements

JCR/ab/specs/11215
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When operating at the design output speed of its squirrel cage induction motor,
the pump shall have a characteristic performance curve which meets all the
minimum conditions listed in Table 11215-B. The pumps and drive motors shall
be capable of operating satisfactorily under the full range of conditions as
defined by Table 11215-B. The design pump capacity, head and efficiency
defined in Table 11215-B shall be the "design point". Pump efficiency as defined
herein takes into consideration all losses from the pump intake suction bell to
the pump discharge flange. Pumps shall meet Hydraulic Institute acceptance
level 1U (0% negative deviation) for capacity and the design head condition.

There shall be no significant change in vibration and noise level per the Hydraulic
Institute standards over the entire listed range of flow for the pumping system.

The pump "design speeds" shall be the motor output speed when operating at
the pump design capacity and head.

With the pumping units operating at full motor speed, the maximum brake
horsepower required by the pumps shall not exceed the maximum horsepower
listed in Table 11215-B. If the high pressure pumping units require more than
the maximum horsepower listed in Table 11215-B at the motor output shaft at
any full motor speed operation point between shut-off and primary discharge
head, they will be rejected.

Certified Factory Tests

a. The pumps shall be given a complete third party witnessed performance
test to include head/capacity, H.P., and efficiency to prove that the
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pumps supplied conform to the requirements of this Specification. The
test data shall be submitted on an 8-1/2-inch by 11-inch sheet at as large
a scale as is practical. Four copies of the approved pump test curves
laminated in plastic shall be provided to the Owner. The curves shall be
plotted from no flow at shut off head to maximum flow at minimum head
specified. No shipment of the pumps is to be made until after the
Engineer's approval of the testing is obtained. The pump performance
tests shall use a factory-calibrated motor. The pump motor supplied shall
be short commercial tested at the motor manufacturer’s facility and the
test results provided prior to shipment.

Factory Acceptance Test Requirement: Before shipping of any equipment
from the pump manufacturer's factory to the job site, the new high-
pressure pump will be required to go through a minimum one (1) hour
third party witnessed factory test in which the unit is to be tested at the
pumps full operational speed to demonstrate proper performance at the
design flow rate and total developed head (TDH) as specified herein.

In addition to the criteria above, the pump manufacturer shall have
power-metering instruments in-place for continual monitoring of 480
volt, 3-phase, 60 Hertz power draw on the pumping unit. The
manufacturer must demonstrate during the entire factory test that the
hydraulic efficiency requirements are in complete compliance with this
Section. Failure of the pumping equipment to meet the efficiency
requirements will be grounds for failing the factory test. Monitoring of
vibration shall be provided by the manufacturer during performance
testing in accordance with Hydraulic Institute standards. Excessive
vibration will be grounds for failing the factory test.

C. Pump Construction

1.

JCR/ab/specs/11215
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Discharge Head

The discharge head shall be 316L SS construction, with a 300# ANSI raised
face flange on the pump discharge connection and 150# raised face
flange at the head to barrel connection, designed for above ground
discharge. The head shall support the driver with a machine rabbet fit for
alignment. Vibration limits will be per Hydraulic Institute standards. The
head shall be fitted with a cartridge type mechanical seal, Type 8B-1,
single, inside balanced with tungsten carbide on ceramic sealing face with
a flushing connection. The seal shall be designed for maximum discharge
pressure at shut off and adjustable externally from the pump. The gland
and shaft sleeve shall be 316 SS. The headshaft shall be 316 SS, and
coupled to the motor shaft with a spacer type, adjustable flanged
coupling, to facilitate easy removal and replacement of the seal.
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The discharge head for the pumps shall be furnished with an ANSI flat
face base flange for mounting to the pump can flange. A suitable rubber
"0" ring gasket shall be furnished to provide an airtight seal between the
flanges. The O-ring shall fit in a groove in the pump can mounting flange.
The discharge head shall also be provided with a vent connection to serve
as a suction vent for pump can.

C. Pump discharge shall be piped with stainless steel fittings and tube pipe
to direct pump pressurized water to pump seals for flushing.
d. Following fabrication and prior to pickling and passivation the discharge
head shall be bead blasted to provide a smooth and uniform finish.
e. Design columns, bowls and discharge heads for 150% of the pump shutoff
pressure. Hydrostatically test columns, bowls and discharge heads at
150% of the pump shutoff pressure.
2. Column Assembly
a. Column Pipe
The discharge column to be furnished under these specifications shall be
as specified in Table 11251-A.
The discharge column shall be furnished in interchangeable sections not
over ten (10) feet in length and shall be coupled with flanged couplings.
b. Line Shaft Bearings
The column assembly bearing guides shall be aligned by rabbet bits and
clamped between the column flanges. Each bearing guide shall contain
a ground carbon, self-lubricating bearing, integral with the column.
Bearing spacing shall be selected to insure operation at a minimum of
15% minus the critical speed.
C. Line Shaft

JCR/ab/specs/11215
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The line shaft shall be as specified in Table 11215-B. Diameter will be
sized to conform to AWWA E103, latest revision, specification for
required horsepower. It shall be of ample size to operate the pump
without distortion or vibration and shall be capable of carrying the
maximum horsepower that may be generated by the motor. The butting
ends shall be machined, faced and recessed square to the axis of the
shaft. To ensure accurate alignment, the shaft shall be straight within
0.003 inches total indicator reading over the total shaft length. The
length of the shaft shall be such as to match properly the length of the
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discharge column. Circular keys to carry thrust load and longitudinal keys
to transmit torque shall be provided.

3. Bowl Assembly
a. General
1) Pump bowls, suction and discharge cases shall be without

imperfections, accurately machined and fitted to close
dimensions and as specified in Table 11215-A.

2) Impeller shaft shall be of sufficient diameter to transmit the
pump horsepower with a liberal safety factor and rigidly support
the impellers between the bowl or case bearings. The impeller
shaft material shall be as specified in Table 11215-A.

b. Vertical Turbine Pumps

1) The suction case and intermediate bowls shall be fitted with
replaceable lateral wear rings. Wear rings shall have the
minimum practical clearance to the mating cylindrical surface of
the impeller to provide adequate sealing to restrict the leakage
of flow at the impeller skirt independent of vertical positioning of
the impellers. The impeller shaft shall be supported in the bowl
by a graphitar bearing.

2) The suction bowl shall have a graphitar or Vesconite, self-
lubricating, bearing positioned in a housing supported by four
vanes. The discharge case shall have vanes to deliver the flow of
water with minimum turbulence.

3) Impeller shall be of the enclosed type, machined, perfectly
balanced mechanically and hydraulically, and filed for optimum
performance and minimum vibration. The design shall be non-
overloading for the capacity of the motor selected. The impeller
shall be double keyed to the impeller shaft.

D. Motors
1. General:

a. The motors for the pumps shall be of the vertical solid shaft squirrel cage
induction type. The motor shaft shall have a 0.001-inch total indicated
run out.

b. Motors must be designed to accept all upthrust loads imposed by pump
during starting and running.
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c. All motors shall be built in accordance with latest NEMA, IEEE, ANSI and
AFBMA standards where applicable.

d. Motors shall conform to all requirements stipulated in PART | GENERAL
of this Section of the Specifications unless modified in this paragraph.

Performance Requirements
a. Motors shall be rated 460 volts, 3 phase, 60 Hertz.

b. Motors shall be inverter duty for use with variable frequency drives
Motor nameplates shall read “Inverter Duty Rated”.

C. Motors shall have horsepower, full load output speed ratings and
efficiencies as listed in Table 11215-B.

d. Motors shall be free of objectionable noise and vibration. Vibration level
measured on the bearing housing shall be in accordance with values
shown in NEMA and Hydraulic Institute Standards.

e. Speed: As shown in present specification.
f. Service factor: 1.15 for all motors.
Design Type:
a. Provide 3 phase, 480 volts, NEMA Design B, induction motors.
b. Acceleration NEMA time: If the calculated acceleration time of the

combined motor and driven load exceeds 3 seconds at 90% of rated
voltage, request review by the Engineer. Do not proceed with
manufacturing without approval.

C. All induction motors shall have squirrel cage rotors.
Motor Insulation and Winding:

a. Class: Use a class F insulation with temperature rise of Class B or better,
meeting the requirements of NEMA MG 1 and made of non-hygroscopic
materials. The insulation shall be manufacturer’s premium grade,
resistant to attack by moisture, acids, alkalies, and mechanical or thermal

shock for 480-volt motors.

b. All insulated winding conductors shall be copper.
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C. Motors shall be inverter duty rated for use with variable frequency drives.
Insulation for inverter duty motor shall meet or exceed the Pulse
Endurance Index for magnetic wire and shall not be damaged when
exposed to repeated pulse type wave forms, repetitive high voltage
transients, switching frequency and rate of rise the pulse. All bearings on
the non-drive end shall be insulated and the drive end bearings shall be
provided with shaft ground rings.

5. Enclosure:
a. Use enclosure type as follows:
i WP-I| design.
ii. Motor frames and end shields shall be heavy fabricated steel on
such design and proportions as to hold all motor components
rigidly in proper position and provide adequate protection for the

type of enclosure employed. Openings for ventilation shall be
uniformly spaced around the motor frame.

iii. Motors shall have drain openings and plugs suitably located for
the type assembly being provided.

6. Space Heaters:
a. Provide space heaters in all motors

i Use heaters hermetically sealed in stainless steel or equivalent
corrosion-resistant sheaths.

ii. Heaters shall be rated for 240V, but will be operated at 120 volts.

iii. Braze heat-resistant insulated leads to the heater or supply
heater with brazed leads and extend to the conduit box.

7. Paint:
a. Shall be severe duty and shall have an epoxy coating per IEEE 841.
8. Motor Efficiencies:

a. Motors shall be of the NEMA premium efficiency type. Efficiency values
shall be based on tests performed in accordance with IEEE Publication
No. 112, Method B. Motors with horsepower or rpm's not listed shall
conform to comparable standards of construction and materials as those
for listed motors.

b. Motor shall be severe duty rated for industrial application.
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10.

11.
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Noise and Vibration:

a. Motors shall be free of objectionable noise and vibration. Vibration level
measured on the bearing housing shall be in accordance with values
shown in NEMA and Hydraulic Institute Standards.

Conduit Box:

a. Provide motor with a conduit box amply dimensioned for the motor lead
terminations, include a grounding lug. Supply a gasket suitable for the
motor enclosure type and application.

b. Provide an oversized box to facilitate wiring terminations. Oversized
terminal box shall have a volume greater than or equal to the next
standard NEMA size box.

Additional Requirements:

a. The shaft shall be made of high-grade machine steel or steel forging of
size and design adequate to withstand the load stresses normally
encountered in motors of the particular rating.

b. Stator cores shall be made of low loss, non-aging electrical sheet steel
with insulated laminations.

C. Stators shall be random wound and insulated with glass and mica applied
directly to the coils. Motors shall have a Class F rise non-hygroscopic
epoxy sealed or encapsulated insulation system limited to the
temperature rise specified in 2.02.E.2.e. All connections shall be silver
soldered with no crimp connections used except for terminals. A coil
bracing system for stator end turns shall be utilized to minimize coil
movement during starting and running conditions.

d. Rotors shall be made from high grade steel laminations adequately
fastened together, and to the shaft. Rotor squirrel cage may be of cast-
aluminum or copper alloy bar-type construction with brazed end rings.

e. Bearings shall be grease lubricated antifriction type with an AFBMA
average bearing life of 20 years. Bearing design shall include over-grease
protection. Bearings shall include isolators for protection against stray
current that can be generated by inverters.

f. The motor thrust bearing shall have ample capacity to carry the weight
of all the rotating parts plus the hydraulic thrust of the pump impellers,
and have an ample safety factor. This factor should be based on an
average life expectancy of five years operation at 24 hours per day.
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12.

Tests

All motors shall have an interior coating of chemical resistant corrosion
and fungus protective coating on all interior surfaces. Exterior prime
coating shall be compatible with the field applied finish coating.

Nameplates shall be stainless steel.

Lifting lugs or "O" type bolts shall be supplied on all motors capable of
supporting the weight of the motor. Enclosures shall have stainless steel
screen and shall be protected against corrosion, fungus and insects.

All fittings, bolts, nuts and screws shall be plated to resist corrosion. Bolts
and nuts shall have hex heads.

The main terminal box shall be NEMA 12 and provide ample room for
connections.

Motors shall be provided with a non-reverse ratchet coupling assembly.

Bearings shall be grease lubricated antifriction type with an with an
AFBMA average bearing life of 20 years. Bearing design shall include
over-grease protection and platinum RTDs (100 ohm) on the thrust
bearing.

All motors shall be completely assembled at the factory and shall be given
routine tests conducted in accordance with NEMA Standards LUG1-20.46
and MG1-20.47 which includes the following non-witnessed tests:

i No load current.

ii. Winding resistance.

iii. High potential dielectric tests.
iv. Bearing inspection.

Copies of the test results for the motor shall be certified by a responsible
test engineer. The test results shall be furnished to the Engineer for
review before shipment of the motors as required by Paragraph 1.03.

E. Pump and Motor Coupling Guard
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Provide a coupling guard on the pump base to prevent personal injury from the
rotating pump and motor coupling. The guard shall be manufactured of stainless
steel heavy wire fabric or expanded metal and shall comply with all applicable
OSHA requirements. The guard shall be bolted, hinged or screwed to the pump
base with stainless steel bolts and nuts or screws and shall be easily removable
for access to the pump and motor coupling.
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F. Suction Vessel

1. The pumps shall be installed in the existing suction vessel (can) as shown on the
process mechanical Drawings.

2.03  ACCESSORIES
A. Gauges

1. The pump shall be equipped with a discharge pressure gauge. The pressure
gauge shall be mounted on the pump discharge piping with the centerline of the
gauge tap on the centerline of the pump discharge. High and low pressure
switches shall be placed as shown on the process diagrams.

2. Gauges for the pumps shall be as specified in Section 13615: Process
Instrumentation and Controls Products.

3. Gauges shall be equipped with a surge suppression snubber and diaphragm
seals. Each gauge shall be equipped with a lever handle gauge cock and union.

4, Connection of the gauges to the pressure taps in the pump discharge shall be
with screwed stainless steel pipe neatly installed with straight runs and right
angle bends.

B. Stator Accessories:
1. Winding Thermal Protection:
a. Resistance Temperature Detectors:
(i) All motors shall be provided with replaceable 100 ohm platinum

stator RTD’s.

(ii) Six (two each phase) positioned to detect highest winding
temperature and located between coil sides in stator slots.

(iii) RTD leads brought to conduit box separate from motor terminal
box, together with bearing RTD leads.

2. Bearing Temperature Protection:
a. Replaceable 100 ohm platinum on the thrust bearing of motor.
(i) RTD leads brought to conduit box separate from motor terminal

box, together with winding RTD leads.”

C. Fasteners: All pumps and column fasteners shall be of Type 316 stainless steel.

JCR/ab/specs/11215
Tt #200-08507-19001 11215-16 020720



PART 3 - EXECUTION
3.01 MONITORING AND QUALITY CONTROL:

A The Contractor is responsible for coordinating with the supplier of equipment under this
section and the I&C System Supplier to ensure that the equipment is compatible with
and provides all necessary ancillary and accessory equipment to accept control signals
provided by the SCADA system and provide monitoring and feedback signals to the SCADA
system. This shall include all equipment control switches, flow detection switches, motor
winding temperature switches and position switches that are mounted on or adjacent to
the equipment for monitoring the performance of that piece of equipment. This shall
also include all relays, transmitters, dry contacts and termination switches that are
required on, adjacent to or in control panels supplied by the equipment vendor that are
necessary to interface with the PLC/SCADA control system.

B. Functional Tests: Conduct on the pump.

1. Alignment: Test compete assemblies for correct rotation, proper alignment and
connection, and quiet operation.

2. Flow Output: Measured by plant instrumentation and storage volumes.

C. Performance Test: In accordance with Hydraulic Institute Standards.

D. Perform Manufacturer and Supplier product quality control specifics as required for this
project.

3.02  INSTALLATION

A Installation shall be in strict accordance with the Manufacturer's instructions and
recommendations in the locations shown on the Drawings. Installation shall include
furnishing the required oil and grease for initial operation. The grades of oil and grease
shall be in accordance with the Manufacturer's recommendations. Anchor bolts shall be
set in accordance with the Manufacturer's recommendations.

B. The Contractor shall submit a certificate from the equipment manufacturer stating that
the installation of the equipment is satisfactory, that the equipment is ready for
operation, and that the operating personnel have been suitably instructed in the
operation, lubrication and care of the unit.

C. All exposed portions of the pumps and motors shall be shop primed and painted in
accordance with Division 9.

D. The Contractor shall make all electrical connections to equipment specified. Installation
shall be made in compliance with manufacturer's recommendations and the Contract
Drawings. If the Contract Drawings or drawings and recommendations from the
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Manufacturer are not available then installation shall proceed according to the best
electrical industry and trade practice.

E. Properly install and align motors in the locations shown, except motors which are factory
mounted on the driven equipment. When the motor an equipment are installed, the
nameplate must be in full view.

3.03  INSPECTION AND TESTING

A. General

B. Pumps
1.
JCR/ab/specs/11215
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The pump equipment manufacturer shall furnish the services of a competent
and experienced representative who has complete knowledge of proper
operation and maintenance of the equipment to inspect the installed
equipment, supervise the initial test run, and to provide instructions to the plant
personnel. The first visit will be for checking and inspecting the equipment after
it is installed. The second visit will be to operate and supervise the initial field
test. At least two (2) days shall be allocated solely to the instruction of plant
personnel in operation and maintenance of the equipment. This instruction
period shall be scheduled at least ten days in advance with the Owner and shall
take place prior to plant start-up and acceptance by the Owner. The final copies
of operation and maintenance manuals specified in Section 01730: Operation
and Maintenance Data must have been delivered to the Engineer prior to
scheduling the instruction period with the Owner. With the permission of the
Engineer, these services may be combined with those provided under Paragraph
1.03.C.

Field tests shall not be conducted until such time that the entire installation is
complete and ready for testing.

The Contractor shall provide the services of a qualified third party vibration
consultant to measure critical frequencies of the installed equipment and
measure total vibration of the units. The results shall be furnished to the Engineer
in accordance with shop drawing requirements.

After all pumps have been completely installed, and working under the direction
of the Manufacturer, conduct in the presence of the Engineer, such tests as are
necessary to indicate that the pumping system operates satisfactorily and
generally meets the conditions of service specified. The factory witnessed tests
are the basis of equipment efficiency demonstration, the field test shall
demonstrate correct mechanical operation after pump start-up. Field tests shall
include all pumps included under this section. Supply all labor, equipment and
incidentals required to complete the field tests.
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2. If the pump performance does not meet the Specifications, corrective measures
shall be taken or pumps shall be removed and replaced with pumps which satisfy
the conditions specified. A 24-hour operating period of the pumps will be
required before acceptance.

3. Stainless steel pumping units shall show no signs of corrosion upon acceptance
by the Owner.
C. Motors
1. General: Provide all necessary instruments, labor and personnel required to

perform motor inspection and testing.

2. Inspection: Inspect all motors for damage, moisture, alignment, freedom of
rotation, proper lubrication, oil leaks, phase identification and cleanliness, and
report any abnormalities to Engineer before energizing.

3. Energizing: After installation has been thoroughly checked and found to be in
proper condition, with thermal overloads in motor controllers properly rated and
all controls in place, energize the equipment at system voltage for operational
testing.

4, As a part of the testing procedure, the Contractor shall prepare a card for the
motor, installed on this contract. After the motor has been run to operating
temperature, the motor shall be shut down and an insulation resistance
measurement shall be made, using a megohmmeter. Make the test immediately
after shutdown. Record megohmmeter reading and winding temperature.
Correct reading of insulation resistance to 40° C/104°F. Insulation resistance in
megohms, corrected to 40° C, shall be at least equal to one (1) megohm for each
1000 volts applied.

5. The Contractor shall check all motors for correct clearances and alignment and
for correct lubrication in accordance with Manufacturer's instructions. The
Contractor shall check direction of rotation of all motors and reverse
connections if necessary.

3.05  START-UP AND INSTRUCTION

A. Manufacturer's Representative: Present at site or classroom designated by Owner, for
minimum person-days listed below, travel time excluded:

1. Two (2) person-days for installation assistance and inspection. No less than a
total of two (2) person-days of installation assistance.

2. Two (2) person-days for functional and performance testing and completion of
Manufacturer's Certificate or Proper Installation and pre-startup classroom or
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site training. No less than a total of two (2) person-days of functional and
performance testing.

B. See Section 01650 - Start-Up.
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TABLE 11215-A

MATERIALS OF CONSTRUCTION

Component Material
RO Feed Pumps
Discharge Head 316 SST
Bowls/Adapters 316 SST
Impellers 316 SST
Pump (Line) Shaft 316 SST
Suction/Bowl Bearings Graphalloy
Barrel (ASTM A790) Existing
Column (ASTM A790) 316 SST
Coupling Guard 316 SST
O-Rings Buna-N
JCR/ab/specs/11215
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TABLE 11215-B

PUMPING UNIT DESIGN REQUIREMENTS

Item/Design Conditions

RO Feed Pumps

Pump Tag Number HPP-0603
HPP-0604

Pump Type Multi-Stage Vertical
Turbine

Pump Sizing One (1) unit per RO skid

Maximum Motor Full Load Speed (rpm) 1,800

Pump Design Speed (rpm) 1,780

Maximum Motor to be Supplied (hp) 300

Motor Type TEFC

Motor Drive Variable Frequency

Maximum Stages 7

Pump Column Diameter (inches) 10

Discharge Size, (inches) 10

Discharge Connection Flange Type ANSI 300 Class

Suction Pressure (psi) 15-20

Design Capacity per Pump (gpm) 1,750

Total Design Head (feet) 530

Shut-Off Head (feed), minimum 714

Minimum Pump Efficiency at Design (%) 81

Pressure Gauge Range (psi) 0-300

*  Design requirements shall be coordinated with membrane OEM furnished design of Reverse Osmosis

System. TDH may vary based on skid design configuration selected.

END OF SECTION
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SECTION 11217

VERTICAL IN-LINE CENTRIFUGAL PUMPS

PART 1 - GENERAL
1.01 DESCRIPTION

A Scope of Work: Furnish all labor, materials, equipment and incidentals required to
provide, install, test, complete and ready for operation two (2) vertical, in-line,
centrifugal pumps as specified herein and shown on the Drawings.

B. Bid Alternate: Furnish all labor, materials and equipment and incidentals required to
provide, install, test, complete and ready for operation the pre-degasification carbon
dioxide feed system, which includes an additional two (2) vertical, in-line, centrifugal
pumps as specified herein and shown on the Drawings.

B. Related Work Described Elsewhere:
1. Section 01340: Shop Drawings, Working Drawings and Samples
2. Section 01600: Material and Equipment
3. Section 01650: Start-Up and Demonstration
4, Section 01730: Operating and Maintenance Data
5. Section 01740: Warranties and Bonds
6. Section 03300: Cast-in-Place Concrete
7. Section 09961: High Performance Paints and Coatings (except as specified
herein)
8. Division 15: Mechanical piping, valves, pipe hangers, and supports
9. Division 13: Instrumentation and Controls
10. Division 16: Electrical work and motors (except as hereinafter specified)
C. General Design:
1. Four (4) carbon dioxide booster pumping units are required for this contract.

The pumps shall be located and arranged as shown on the Drawings.

2. General design information is provided in Table 11217-A.
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3. All working parts of identical pumps and motors, such as bearings, wearing
rings, shaft, sleeves, motors, etc., shall be of standard dimension built to limit
gauges or formed to templates such that parts will be interchangeable between
like units and such that the Owner may at any time in the future obtain
replacement and repair parts for those furnished in original machines. All parts
shall be properly stamped for identification and location in the machines as
shown on the Operation and Maintenance manuals furnished.

4. All equipment, coatings, and materials that come in contact with drinking water
shall comply with ANSI-NSF Standard 61, and the manufacturer shall provide
documentation to demonstrate compliance.

1.02  QUALITY ASSURANCE

A. To assure unit of responsibility, the motors shall be furnished and coordinated by the
pump manufacturer. The Contractor shall assume full responsibility for the satisfactory
installation and operation of the entire pumping system including pumps and motors.

B. The pumps covered by these Specifications are intended to be standard pumping
equipment of proven ability as manufactured by a reputable manufacturer having
extensive experience in the production of such pumps. The pumps furnished shall be
designed, constructed and installed in accordance with the best practice and methods,
and shall operate satisfactory when installed. Pump shall be manufactured in
accordance with the Hydraulic Institute Standards.

C. All equipment furnished under this Specification shall be new and unused and shall be
the standard product of manufacturers having a successful record of manufacturing and
serving the equipment and systems specified herein a minimum of five (5) years.

1.03  SUBMITTALS:
A. Materials and Shop Drawings

Copies of all material required to establish compliance with the Specifications shall be
submitted in accordance with the provisions of the General Conditions and Section
01340: Shop Drawings, Working Drawings and Samples. Submittals shall include at
least the following:

1. Certified dimensional shop and erection drawings of each item of equipment
and auxiliary apparatus to be furnished, showing all important details of
construction, dimensions, and anchor bolt locations, plans and details.

2. Certified sectional drawing of pumping unit with part numbers and material
specifications.

2. Manufacturer's literature and illustrations, bulletins, and/or catalogs of the

equipment.
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Data on the characteristics and performance of each pump. Data shall include
guaranteed performance curves, based on actual shop tests of similar units,
which show that they meet the specified requirements for head, capacity,
efficiency, NPSHR, and horsepower. Curves shall be submitted on 8-1/2-inch by
11-inch sheets, at as large a scale as is practical. Curves shall be plotted from no
flow at shut off head to pump capacity at minimum specified total head.

Data including principle dimensions materials of construction, space required,
clearances, piping and electrical connections and requirements, controls, type
of finish, installation instructions and other pertinent information.

A complete total bill of materials of all equipment including the weights of
equipment furnished.

A list of manufacturer’s recommended spare parts in addition to those specified
in Paragraph 2.03, with the manufacturer’s current price for each item. Include
gaskets, packing, etc., on the list. List bearings by the bearing manufacturer’s
numbers only.

Complete motor data, including temperature switch information and wire
termination diagrams. The following data shall be provided on the drive motors:
rpm at full load, frequency, voltage, full load current, code and design, letter,
efficiency, horsepower, number of phases, time rating, temperature rise, service
factor, service duty, and bearing life rating. The submittal shall include motor
manufacturer’s recommended lubrication requirements.

Copies of all factory test results, as specified in PART 2 — PRODUCTS of this
Section of the Specifications.

B. Additional Information

In the event that it is impossible to conform with certain details of the
specifications due to different manufacturing techniques, describe completely
all nonconforming aspects.

Upon receipt and review of submitted material, provide the required number of
certified prints and on reproducible tracing of all Drawings as specified in
Section 01340: Shop Drawings, Working Drawing and Samples.

C. Operating and Maintenance Instructions
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Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc. that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number of copies and special requirements shall be as specified in Section
01730: Operating and Maintenance Data.
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2. A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided to
instruct representatives of the Owner and the Engineer on proper operation and
maintenance. This work may be conducted in conjunction with the inspection
of the installation and test run as provided under PART 3 — EXECUTION. If there
are difficulties in operation of the equipment due to the manufacturer’s design
or fabrication, additional service shall be provided at no cost to the Owner.

D. Certifications:  Furnish certifications as specified in Section 01650: Start-Up and
Demonstration. Furnish the Engineer with a written certification signed by the
manufacturers' representative that the installed equipment:

Has been properly installed per the manufacturer’s requirements.

Has been lubricated per the manufacturer’s instructions.

Has been accurately aligned and proper running clearances set.

Is free from undue stress imposed by piping or mounting bolts.

Is ready to be operated on a continuous basis, and is free from any known
defects.

vk wn e

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING
A. All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is complete and

the units and equipment are ready for operation.

B. All equipment and parts must be properly protected against any damage during a
prolonged period at the site.

C. Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

D. Finished surfaces of all exposed pump openings shall be protected by wooden blanks,
strongly built and securely bolted thereto.

E. Finished iron or steel surfaces not painted shall be properly protected to prevent rust
and corrosion.

F. After hydrostatic or other tests, all entrapped water shall be drained prior to shipment,
and proper care shall be taken to protect parts from the entrance of water during

shipment, storage, and handling.

G. Each box or package shall be properly marked to show its net weight in addition to its
contents.

1.05 WARRANTY AND GUARANTEES:

A. Provide equipment warranty as specified in Section 01740: Warranties and Bonds.
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PART 2 - PRODUCTS

2.01 EQUIPMENT GENERAL REQUIREMENTS

A.

Pump curves shall be continuously rising and shall be free of dips and valleys from the
design point to the shut-off head.-off head.

Material Service Requirements: Pumps and all related equipment shall be constructed
of materials suitable for the intended applications.

All parts shall be so designed and proportioned as to have liberal strength and stiffness,
and to be especially adapted from the work to be done. Ample room and facilities shall
be provided for inspection, repairs, and adjustment.

Data Plates:

1. All data plates shall be of stainless steel suitably attached to the pump with
stainless steel screws. Pump data plates shall contain the manufacturer’s name,
pump size and type, serial number, speed, impeller diameter, design capacity
and head, and any other pertinent data.

2. Motor data plates shall contain the manufacturer’s name and model number,
serial number, horsepower, speed, frequency, voltage, phase, efficiency, service
factor, and all other pertinent data attached to each motor.

Hardware: All machine bolts, nuts and cap screws shall be of the hex head type 316
stainless steel (18-8). Hardware requiring special tools or wrenches shall not be used.

Parts Numbering: Parts shall be completely identified with a numerical system to
facilitate parts inventory control and stocking. Each part shall be properly identified by
a separate number. Identical parts for separate units shall have the same number.

The nameplate ratings for the motors shall not be exceeded, nor shall the design service
factor be reduced when its pump is operating at any point on its characteristic curve at
maximum speed.

All pumps shall be designed and built for 24-hour continuous service at any and all
points within the specified range of operation, without overheating, without cavitation,
and without excessive vibration or strain. All pumps shall be designed for outdoor
service.

Miscellaneous Parts: The equipment shall be furnished with shims, stainless steel
anchor bolts, couplings, motor flanges, and any other miscellaneous materials necessary
to properly mount and install pump and motor.
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H. Painting: All external parts of the pump, motor, drive unit, base, and accessories shall
be primed and finish painted (1 coat) at the factory prior to shipping. Surface
preparation, priming and finish coating shall be in accordance with Section 09961: High
Performance Paints and Coatings. All coatings used for shop painting shall be the
products of the same manufacturer as the coating to be used for field painting to assure
coating compatibility. Color of finish coating shall be medium gray. All coatings that
come into contact with pumped water shall be suitable for potable water services as
approved by the National Sanitation Foundation (NSF) 61.

G. The pumps shall be standard dimensions such that parts will be interchangeable
between like units and all units shall be supplied by the same manufacturer.

2.02  VERTICAL IN-LINE PUMP

A. General: Pumps shall be of the vertical, in-line, centrifugal, single stage design for
outdoor installation. Design shall comply with ANSI B73.2M, except as modified herein.
Pumps and motors shall be close coupled. Provide a design for which the motor support
or stand is bolted onto the pump casing. Provide a bearing frame or housing to contain
both the radial and thrust bearings. The pumps shall be of standard dimensions; built to
limit gauges or formed to templates, such that parts will be interchangeable between
like units.

B. Performance Requirements:

1. When operating at the output speed of the drive supplied, each pump shall
have a characteristic performance curve which meets all the minimum
conditions listed in Table 11217-A. The pumps and motors shall be capable of
operating satisfactorily under the full range of conditions defined.

2. Maximum motor speeds shall not exceed those listed in Table 11217-A to satisfy
the specified hydraulic duty requirements.

3. The maximum brake horsepower required by the pumps shall not exceed the
maximum horsepower listed. If the pumping units require more than the
maximum horsepower listed at the motor output shaft at any full speed
operation point between shut-off and secondary discharge head, they will be

rejected.
C. Pump Casing
1. The pump casings shall be volute type casing designed for the type of service

herein specified and be constructed of materials shown in Table 11217-B.

2. The design pressure of the casing, including the stuffing box and gland, shall be
at least as great as the pressure-temperature rating of ANSI B16.1, Class 125
flanges. Design casing and cover to withstand a hydrostatic test of one and one-
half times the maximum design pressure for the pump, or twice the pump
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shutoff head, whichever is greater. Casings shall be fitted with the appropriate
size ANSI Class 125 flange connection.

3. The design shall permit removal of the rotating elements from the top of the
casing without disturbing the suction and discharge connections or the pump
driver a through back pullout assembly. Provide threaded (ANSI B1.20.1) drain
connections in the bottom of the casing. Provide threaded (ANSI B120.1)
tapped openings for lantern ring connections, stuffing box drain, and casing
drain. Minimum connection or outlet size shall be % inch. Support the pump by
a cast iron casing support.

4, Casing and gland shall have a corrosion allowance of at least 1/8 inch.
D. Suction and Discharge Connections

Suction and discharge connections shall be flanged, ANSI B16.1, Class 125. Flanges shall
be flat faced. The suction and discharge flanges shall be located on a common center
line 180 degrees apart for mounting in-line. Bolt holes shall straddle the horizontal and
vertical centerlines.

E. Pump Impellers

1. The pump impeller shall be of the open or closed type manufactured of material
listed in Table 11217-B and shall be statically and dynamically balanced to
prevent whipping and vibration throughout the operating range, from shutoff
head to run out. The pump manufacturer shall be fully responsible for the
vibration-free operation of the pumping unit throughout the entire operating
range. No fillers of any type will be allowed.

2. The impeller shall be securely fastened to the shaft by means of a threaded
connection or an impeller key and screw. Provide shaft and sleeve design such
that the sleeves tighten with the rotation of the shaft. The shaft sleeve shall
extend the length of the seal box.

F. Wear Rings (Casing and Impeller)

1. Each pump casing and impeller shall be fitted with removable wearing rings. The
wear rings shall be constructed of material listed in Table 11217-B.

G. Pump Shaft

1. The pump shaft shall be constructed of material listed in Table 11217-B having
an impeller extension and accurately machined.

2. The pump shaft shall be protected from wear by a corrosion and wear resisting
hardened stainless steel shaft sleeve having a 400 minimum brinell hardness.
Shaft deflection shall be no greater than 0.002-inch through stuffing box with
pump running at design condition and 0.002-inch at shut off condition.
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G. Bearing Frame

1.

Provide two antifriction-bearing assemblies. One assembly shall be free to float
within the bearing housing assembly to carry radial thrust only. The other
assembly shall be designed to carry both radial and axial thrust. Bearings
subject to radial thrust only shall be single row. Bearings subject to both radial
and axial thrust shall be double row. All bearings shall be designed for a
minimum 100,000 hours calculated minimum L10 rated bearing life at 25% BEP
per ANSI/HI 1.3-2013.

All bearings shall be accessible while the pump is in operation. Bearings shall be
easily removable without disturbing any part of the pump other than the
bearing caps. The bearings shall be grease lubricated and a relief shall be
provided so that excessive grease pressure will not damage the bearings.

For protection of bearings during shipment and installation, the bearings shall
be properly protected with a high quality rust preventative grease. Each bearing
frame shall be designed so that the complete rotating element can be removed
from casing without disconnecting piping.

The bearing support frame shall be fabricated steel or cast iron construction and
shall be designed to provide a self-centering and self-indexing fit with the
wetted end of the pump to insure proper alignment of the bearings and stuffing
box.

H. Mechanical Seal

The seal box shall be engineered specifically for double mechanical seals. The
seal box shall be designed for the compressed seal length and shall not require
any adjustments. The seal housing shall be extra long to provide excellent
circulation of clear sealing liquid. The housing shall have one %-inch tapped
opening for the sealing water connection. Seal water piping shall be stainless
steel connected to the pump discharge. The complete seal box shall be
removable as an assembly.

The standard hardened stainless steel shaft sleeve design shall be provided with
an o-ring.

The seal shall be of the end face, self cleaning type with non clogging springs,
positive positioning and drive, precision lapped carbon primary ring and
tungsten carbide mating rings, 316 stainless steel gland, Viton “O” rings and 316
stainless steel or Hastelloy C metal parts. Seal shall be Chesterton Model 886,
John Crane or approved equal.

I Pump Support
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1. Each pump and motor shall be mounted on a fabricated steel casing support of
sufficient size and strength to support all loads to which it may be subjected, as
shown on the Drawings. The casing support shall be suitable to carry the entire
weight of the supplied pump and motor unit.

2.03 PUMP MOTORS

A.

The pump manufacturer shall be responsible for supplying the motor and shall ensure
proper coordination for mounting of the motor on the pump. He shall properly select
and size the drive unit for the pump inclusive of thrust bearing capacity for all conditions
as start-up, runout, and shutoff. Motors shall meet the requirements of Section 16150:
Motors unless otherwise specified herein.

The pump motor shall be a standard C face vertical motor. The motor shall be designed
for continuous operation with a 460 volt; 3-phase, 60 Hertz power service; with a
maximum speed shown in Table 11217-A.

The motors shall not be overloaded at any point on the driven pump’s performance
curve. The more shall be NEMA Design B, and shall be designed constructed and tested
in accordance with applicable IEEE, NEMA, AFBMA and ANSI standards as manufactured
by U.S. Electrical Motors, or an equal approved by the Engineer. Motors shall be given a
short commercial test in accordance with IEEE standards and furnished with the
following construction features before shipping to the pump manufacturer testing
facility:

1. Construction: All cast iron construction for frame, end brackets, conduit box
and fan shroud. Motors shall be supplied with lifting lugs or “O” type bolts on
the top of the motor.

2. Enclosure: Total Enclosed Fan Cooled (TEFC) design with forced air circulation
by integral fan.

3. Horsepower: Motor horsepower shall meet the requirements as specified in
Table 11217-A.

4, Efficiency: Premium, 95 (minimum) percent at full load capacity.
5. Insulation: Class F

6. Temperature Rise: Class B based upon 40 degrees C ambient.

7. Service Factor: 1.15

8. Epoxy coated rotor and stator windings.

9. Motor windings for stator and rotor motor leads shall be manufactured using
solid copper wire.
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10.

11.

12.

13.

14.

15.

16.

17.

2.04  ACCESSORIES

Shielded, regreasable, vacuum degassed steel ball bearings. Motor thrust
bearings shall have ample capacity to carry the weight of all rotating parts plus
the hydraulic thrust of the pump impellers with an ample safety factor.
Minimum AFBMA B-10 bearing life of 100,000 hours.

Corrosion resistant hardware and grease plugs.

Gasket between motor frame and conduit box.

Gasketed cast iron conduit box.

Stainless steel nameplate fastened with stainless steel pins.

Accessories: Each motor shall be provided with a heat overload protection
device to protect the motor from overheating during operation. Head overload
protection shall be accomplished through temperature switches embedded in
the motor windings that shall immediately stop the drive motor in the event of
excessive heat buildup. Motor shall be provided with a 120-volt single phase
strip heater to maintain a motor temperature of at least 40 degrees C, or 10
degrees C above ambient, whichever is greater.

Vibration and Sound limits: Vibration shall not exceed Hydraulic Institute
Standards and sound pressure level shall not exceed 80 dbA at 5 feet under full

load conditions in accordance with IEEE standard 85.

A grounding lug shall be provided in the conduit box.

A. Lubricants: Pump and drive units shall be delivered with the equipment fully lubricated
insofar as possible. If any point cannot be serviced, it shall be clearly marked to the
effect that it is not lubricated and requires serving prior to operation. An adequate
supply of proper lubricant, with instructions for its application, shall be supplied with
the equipment for each point not lubricated prior to shipment.

B. Spare Parts: Furnish the recommended spare parts, properly boxed and labeled for each
size and type of pump provided for the Project, as a minimum, the following:
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One (1) set of gaskets for each pump.

One (1) set of mechanical seals for each pump.
One (1) shaft sleeve for each pump.

One (1) set of wear rings for each pump.

One (1) set of bearings for each pump.
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C.

6. One (1) set of pressure gauges.

7. Additional spare parts shall be provided in accordance with manufacturer’s
recommendation.

All special tools required for normal operation and maintenance shall be furnished with
the equipment.

PART 3 - EXECUTION

3.01

3.02

INSTALLATION

A.

Installation shall be in strict accordance with the respective manufacturer's instructions
and recommendations in the locations shown on the Drawings. Equipment shall be
installed by experienced and mechanically skilled workmen with previous experience in
similar installations. Installation shall include furnishing the required oil and grease for
initial operation. The grades of oil and grease shall be in accordance with the
manufacturer's recommendations.

All necessary piping, fittings, valves, air relief valves, vents, concrete foundation, anchor
bolts, grouting, etc. shall be provided to ensure a complete and satisfactory installation
of the pumping equipment including pump, electric motor, electrical connections, and
piping connections.

Hardware: All anchor bolts, nuts and washers shall be Type 316 stainless steel. All
brackets and the hardware items shall be Type 316 stainless steel.

Install piping, fittings, valves and other appurtenances to the pump installation in
accordance with the manufacturer’s installation instructions, the requirements of
referenced sections included with these specifications and as shown on the Drawings.
Equipment shall be installed in a workmanlike manner so that individual equipment will
function properly and freely and no individual parts shall be strained.

Pump bases shall be rigidly and accurately anchored into position, precisely leveled and
aligned, so that the completed installation is free from stress or distortion. All necessary
foundation bolts, plates, nuts, and washers shall be furnished and installed by the
Contractor and shall conform to the recommendations and instructions of the
equipment manufacturer. Anchor bolts shall be set by the Contractor in accordance
with the manufacturer's recommendations. Grouting under bases after the equipment
is set is included as work under this section. Pumps and pump bases shall have
adequate provisions to collect drainage and conduct it away to the nearest drain.

Noise and Vibrations: all equipment containing moving parts shall be installed level and
plumb, unless otherwise indicated in the Drawings or in the specifications; and shall be
anchored securely in order that noise be suppressed to a minimum and that vibrations
do not cause damage while in operation.

COATINGS
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A. All exposed portions of the pumps and motors shall be shop primed, with primer
compatible with field painting as specified in Division 9.

B. Gears, bearing surfaces, and other similar surfaces obviously not to be painted shall be
given a heavy shop coat of grease or other suitable rust resistant coating. This coating
shall be maintained as necessary to prevent corrosion during periods of storage and
erection and shall be satisfactory to the Engineer up to the time of the final acceptance
test.

C. Field painting is specified under Painting: Section 09961: High Performance Paints and
Coatings. The primer and paint used in the shop shall be products of the same
manufacturer as the field paint to assure compatibility.

B. All nameplates shall be properly protected during painting.
3.03 FACTORY SERVICE REPRESENTATIVE

A. The equipment manufacturer shall furnish the services of a competent and experienced
representative who has complete knowledge of proper operation and maintenance of
the equipment for a period of not less than two 8-hour days in two separate visits to
inspect the installed equipment, supervise the initial test run, and to provide
instructions to the plant personnel. The first visit will be for checking and inspecting the
equipment after it is installed. The second visit will be to operate and supervise the
initial field test. At least four (4) hours of the second day shall be allocated solely to the
instruction of plant personnel in operation and maintenance of the equipment. This
instruction period shall be scheduled at least ten days in advance with the Owner and
shall take place prior to acceptance by the Owner. The final copies of the Operation and
Maintenance manuals specified in Section 01730: Operating and Maintenance Data
must have been delivered to the Engineer prior to scheduling the instruction period with
the Owner. See Section 01730 Operating and Maintenance Data for additional training
requirements.

3.04  INSPECTION AND TESTING

A. After pump has been completely installed, the Contractor shall conduct, in the presence
of the Engineer, testing of all mechanical equipment and piping as in operation to
demonstrate capacity, correct alignment, smooth operation, proper adjustment, and
freedom from noise, vibration, over-heating and leaking, and to ensure satisfactory
compliance with the Specifications. All defects shall be corrected. The Contractor shall
supply all oil, grease, electric power, water, and all other material necessary to complete
the field tests.

B. If the pump performance does not meet the Specifications, corrective measures shall be
taken by the Contractor, or pump shall be removed and replaced with a pump which
satisfies the conditions specified.
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C. Motor Field Testing: Motor shall be disconnected from the pump and run for four (4)
hours. Following the run-in test, reconnect the motor to the pumping equipment and
reinstall all coupling guards.

D. Pump Field Testing:

Upon completion of all the mechanical work, the Contractor shall conduct
testing as specified herein to demonstrate that the equipment performs in
accordance with all Specifications.

The Contractor shall perform initial testing of the equipment to ensure himself
that the tests listed in the Demonstration Test paragraph below can be
completed.

The Demonstration Test shall demonstrate that all items of these Specifications
have been met by the equipment, as installed, and shall include the following
tests:

a. That the pump can deliver the specified pressure and discharge flow at
rated efficiency.

b. That the pump controls perform satisfactorily.

In the event that the equipment does not meet the Demonstration Test, the
Contractor shall, at his own expense, make sure changes and adjustments in the
equipment which he deems necessary and shall conduct further tests until
written certification is received from the Engineer.

E. All piping, fittings and valves shall be hydrostatically tested in accordance with Section
15044: Pressure Testing of Piping.

F. All piping, fittings, and valves shall be disinfected and bacteriologically cleared for
service in accordance with Section 15041: Disinfection of Potable Water Piping.
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TABLE 11217-A

VERTICAL IN-LINE CENTRIFUGAL PUMP SCHEDULE

Items/Design Conditions

Value

(Bid Alternate)

Value

Equipment Tags

21-PMP-31, 21-PMP-32

21-PMP-33, 21-PMP-34

Quantity

2

2

Service

Carbon Dioxide Carrier

Water Booster Pumps

Carbon Dioxide Carrier

Water Booster Pumps

Maximum Motor (hp) 10 10
Motor Type TEFC TEFC
Maximum Pump Design Speed (rpm) 1,800 1,800
Suction Size (in) 2.5 2.5
Discharge Size (in) 2.5 2.5
Primary Operating Flow (gpm) 120 120
Primary Operating Head (ft) 165 151
Minimum Efficiency @ Primary Flow & TDH (%) 67.5% 67.5%
Secondary Operating Flow (gpm) 150 150
Secondary Operating Head (ft) 140 140
Minimum Efficiency @ Secondary flow & TDH 70% 70%
(%)
Minimum Shut-Off Head (ft) 195 195
Maximum Allowable NPSH Required (feet) ? 30 30
Pump Manufacturers A. Goulds

B. Aurora

C. Grundfos

At all points on the pump curve.
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TABLE 11217-B

VERTICAL END SUCTION CENTRIFUGAL PUMP SCHEDULE

Designation Material
Casing Stainless Steel, AISI Type 316
Impeller Stainless Steel, AISI Type 316
Bearing Frame Cast Iron, ASTM A48, Cl. 30
Shaft Stainless Steel, ASTM A276, Type 416 or

Stainless Steel, AISI Type 316

Shaft Sleeve Stainless Steel, ASTM A276, Type 420, ASTM
A276, Type 416 or Stainless Steel, AlSI Type
316

Wear Rings Stainless Steel, AISI Type 316

END OF SECTION
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SECTION 11220

CENTRIFUGAL SAMPLE PUMPS (ADDITIVE BID ALTERNATE)

PART 1 - GENERAL
1.01 DESCRIPTION
A Description of Work: This section specifies the requirements for one (1) process water

sample pump installed where shown in the Drawings and (1) uninstalled spare sample
pump as part of the Pre-Degasification Carbon Dioxide Feed System Additive Bid

Alternate.

B. The sample pumps will pump process water sample streams through the analyzer.

C. The Contractor shall furnish all labor, materials, equipment and incidentals necessary to
furnish and install process sample pumps as shown on the Drawings and as specified
herein.

1.02  REFERENCES

A. Related Sections
1. Section 01340: Shop Drawings, Working Drawings, and Samples.
2. Section 16150: Motors.
3. Section 15070: Schedule 80 Polyvinyl Chloride (PVC) Pipe and Fittings.
4. Section 15100: Valves and Appurtenances.

1.03 SUBMITTALS

A Shop Drawings: Shop drawing submittals shall be made in accordance with the
requirements of Section 01340, except as modified herein.

1. Provide manufacturers’ catalog sheets with the selected model numbers and
accessories clearly indicated.

2. Include a data sheet listing guaranteed operating points as well as performance
curves over the required operating range showing compliance with the
following: Curves shall be submitted on individual 8-1/2-in by 11-in sheets.

3. Manufacturer’s recommended spare parts list, including current list prices for all
components. List bearings and seals by the respective manufacturer’s part
number only.
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4, Wiring diagrams.
5. Complete motor data.
6. Operating and installation instructions.
1.04 QUALITY ASSURANCE
A Manufacturer: The equipment specified under this section shall be a standard product
of a Manufacturer who has been regularly engaged in the production of the equipment
for a minimum of 5 years. The sample pump shall be of proven ability and shall be
designed, constructed, and installed in accordance with best industry procedures and
methods.
B. Warranty: The manufacturer's written warranty shall be submitted for all major pieces
of equipment, as specified in Section 01740: Warranties and Bonds.
PART 2 — PRODUCTS

2.01 GENERAL DESCRIPTION

A Operating Conditions: The Work of this Section shall be suitable for long term operation
under the following conditions:

1. Duty: Continuous

2. Drive: Constant speed

3. Ambient environment: outdoor

4, Ambient temperature (°F): 32 to 105

5. Ambient relative humidity (%): 0 to 100

6. Fluid: Blended Reverse Osmosis Permeate
7. Fluid temperature (°F): 70 to 104

8. Fluid pH range: 5to 10

9. Fluid specific gravity: 1.0

10. Fluid viscosity (absolute, cp at 60 °F): 1.12

11. Suction lift at pump (ft): 10.0
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B. Performance Requirements:

1. Design flow capacity (gpm): 15.0
2. Design flow pump head (TDH ft): 45
3. Maximum pump speed (rpm): 3600
5. Maximum motor size (hp): 1
C. Pump Connections:
1. Suction fitting, min size (in): 1 (FNPT)
2. Discharge fitting, min size (in): 3/4 (MNPT)

2.02 PUMP REQUIREMENTS

A Sample pumps shall be self-priming, centrifugal sample pumps. Each sample pump shall
be capable of delivering 15 gpm at a minimum total dynamic head of 45 feet with a 10-
foot suction lift. Each pump shall be furnished with up to a 1 horsepower electric
motor. The pump shall not overload the supplied motor over the entire pump operating
curve. Each pump body and seal plate shall be of 316 stainless steel or thermoplastic
construction, resistant to chlorinated water with dissolved oxygen at or near saturation.
Thermoplastic pump casings and components shall be UV resistant and rated for full
exterior exposure. Units shall be furnished with fiberglass reinforced polycarbonate
impellers. Motors shall be continuous duty, totally enclosed fan-cooled (TEFC) units with
permanently grease-lubricated shielded ball bearings, thermal overload protection with
automatic reset, and a threaded stainless-steel shaft. Motors shall be designed to
operate on a 115 volt, 1-phase 60 Hertz power supply.

B. The sample pumps shall be Pentair Sta-Rite, Filter Pump Industries Penguin, or an
Engineer approved equal.
PART 3 — EXECUTION
3.01 DESCRIPTION OF WORK
A General: The Contractor shall be responsible for the fabrication and procurement,
factory testing, delivery, proper storage and proper installation of the sample pumps at
the facility site. The Contractor shall also be responsible for furnishing the services of a

qualified manufacturer’s field representative to:

1. Instruct the installers in the proper procedures and methods of installing the
sample pump.
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2. Observe the installation of the sample pump at the facility site to make sure the
pump is installed in accordance with the manufacturer’s methods, procedures
and recommendations.

3. Inspect the installed pump prior to testing and startup, including calibration and
adjustment of the equipment for proper operation.

4, Conduct the field testing of the sample pump and perform necessary field
adjustments during the field testing until the installed equipment is operating

properly and to the satisfaction of the Engineer.

5. Provide on-site assistance during the testing and startup.

3.02  SERVICES OF MANUFACTURER

A.

Delivery, Installation and Field Adjustment: In addition to the fabrication of the pump,
factory testing of the equipment, and the delivery of the pump to the Facility, the
manufacturer shall furnish the services of a qualified field representative that shall be
present during the installation of the pump.

Startup: A qualified field representative of the manufacturer shall be present at the
facility site during the pre-operational testing and startup of the systems, including the
pump field tests. Contractor shall include in its bid sufficient costs for a qualified
manufacturer’s field representative to be at the facility site for a minimum period of one
(1) day.

Qualified Manufacturer’s Field Representative: The qualified manufacturer’s field
representative(s) shall be direct employees of the manufacturer and shall be regularly
employed as field representatives instructing installers, inspecting respective equipment
installations, calibrating and adjusting pump, and troubleshooting and correcting
equipment installation and operational problems. The qualified manufacturer’s field
representatives shall be duly trained by the company in the installation, operation and
maintenance of the equipment being furnished under this specification. Sales
representatives of the manufacturer do not qualify as qualified manufacturer’s field
representatives.

3.03 TRAINING

A. The Contractor shall provide training in accordance with Section 01650: Start-Up and
Demonstration and Section 01730: Operating and Maintenance Data.
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3.04  FIELD TESTS

A. After the pump has been completely installed, the Contractor shall conduct
demonstration testing of pump to demonstrate that the pump has been properly
installed and all necessary adjustments made.

B. The demonstration testing shall demonstrate that all items of these Specifications have
been met by the pump, as installed.

C. If the pump performance during the demonstration testing does not meet the

Specifications, corrective measures shall be taken by the Contractor to correct any
observed deficiencies with the pump to the satisfaction of the Engineer and the Owner.

END OF SECTION
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PART 1 - GENERAL

1.01 DESCRIPTION

SECTION 11245

CHEMICAL METERING PUMPS

A. Scope of Work

This section covers the furnishing of all labor, materials, equipment, accessories,
and incidentals required and installation, placing in operation, and field testing
of the packaged chemical feed systems, chemical metering pumps, motors,
controls, and accessories specified herein and as shown on the Drawings.

These Specifications are intended to give a general description of what is
required, but do not cover all details which will vary in accordance with the
requirements of the specific equipment application. They are, however,
intended to cover the furnishing, the shop testing, the delivery and complete
installation of all materials, equipment and appurtenances for the complete
pumping units, controls, and accessories as specified herein, whether
specifically mentioned in these Specifications or not.

These specifications cover the replacement of existing chemical metering pump
accessories such as calibration columns and pulsation dampeners where shown
in the Drawings.

B. Related Work Described Elsewhere

Instruments and control systems are detailed in Division 13.

Mechanical piping, valves, pipe hangers, and supports are included in their
respective Section of Division 15.

Electrical work, except as hereinafter specified, is included in Division 16.

C. General Design
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All of the equipment specified herein shall be in complete conformity with the
Drawings and Specifications. All of the equipment specified herein is intended
to be new standard equipment for use in liquid chemical feed systems and shall
include, but not be limited to, the following items of material and equipment:

a. Hydraulically Actuated Pumps

b. Calibration columns
c. Pressure relief valves
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Pulsation dampeners
Pressure gauges/transmitters
Backpressure valves

Inlet Strainer

Pump drive and controls
Pressure Switces

i

2. All working parts of identical pumps and motors, such as bearings, check valves,
shafts, sleeves, motors, etc., shall be of standard dimension built to limit gauges
or formed to templates such that parts will be interchangeable between like
units and such that the Owner may at any time in the future obtain replacement
and repair parts for those furnished in the original machines. All parts shall be
properly stamped for identification and location in the machines as shown on
the Operation and Maintenance Manuals furnished.

1.02  QUALITY ASSURANCE

A. To assure unity of responsibility, the motors, controls, and accessories shall be furnished
and coordinated by the pump manufacturer or supplier. The supplier shall assume
complete responsibility for the satisfactory installation and proper operation of the
entire pumping system including pumps, motors, controls, and accessories.

B. Manufacturers: The hydraulically actuated metering pumps shall be as manufacturd by
Prominent, Milton Roy, Pulsafeeder, or Grundfos. No substitutions are permitted.

C. The pumps covered by these Specifications are intended to be standard pumping
equipment of proven ability as manufactured by a reputable, qualified manufacturer
having long experience in the production of such pumps. The pumps furnished shall be
designed, constructed and installed in accordance with the best practice and methods,
and shall operate satisfactorily when installed. Pumps shall be manufactured in
accordance with the Hydraulic Institute Standards.

D. All equipment furnished under this Specification shall be new and unused and shall be
the standard product of manufacturers having a successful record of manufacturing and
servicing the equipment and systems specified herein a minimum of five (5) years.

1.03 SUBMITTALS
A Materials and Shop Drawings
Copies of all materials required to establish compliance with the specifications shall be
submitted in accordance with the provisions of the General Conditions, Section 01340:
Shop Drawings, Working Drawings and Samples, and these Specifications. Submittals

shall include at least the following:

1. Certified shop and erection drawings showing all important details of
construction, dimensions and anchor bolt locations.
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10.

11.

12.

13.
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Descriptive literature, bulletins, and/or catalogues of each individual piece of
equipment.

Installation and arrangement drawings showing dimensions and locations of
equipment. Show locations of pumps, piping, valves, pulsation dampeners,
pressure gauges, calibration columns, electrical equipment, and pipe and valve
supports.

Data on the characteristics and performance of each pump. Data shall include
guaranteed performance curves, based on actual shop tests of similar units,
which show that they meet the specified requirements for head, capacity,
linearity, and horsepower. Curves shall be submitted on 8-1/2 inch by 11 inch
sheets, at as large a scale as is practical. Curves shall be plotted from no flow at
zero stroke speed to pump capacity at specified total head.

Data including principle dimensions, materials and construction, space required,
clearances, piping and electrical connections and requirements, controls, type

of finish, installation instructions and other pertinent information.

A complete total bill of materials of all equipment including the weights of
equipment furnished.

A list of the manufacturer's recommended spare parts. Include gaskets,
packing, diaphragms, etc. on the list. List bearings by the bearing
manufacturer's numbers only.

Complete motor data.

Copies of all factory test results, if specified in PART 2 - PRODUCTS of this
Section of the Specifications.

The recommended grades of lubricants along with alternative references to
equal products of other manufacturers.

Complete wiring diagrams and schematics of each control panel, controllers,
and control devices furnished under this Section.

Complete wiring diagrams and schematics of all power and control systems
showing wiring requirements between all system components, motors, sensors,
control panels, etc., including connections to work of other Sections.

Quality Control Submittals:

a. Manufacturer’s Certification of Compliance demonstrating that all
materials of construction that come into direct or indirect contact with
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the chemicals being pumped are fully compatible for the specified
service.

b. Manufacturer's Certification of Compliance that the factory finish
system is identical to the requirements specified herein.

C. Special shipping, storage and protection, and handling instructions.

d. Manufacturer's printed installation instructions.

e. Manufacturer's Certificate of Proper Installation.

f. List special tools, materials, and supplies furnished with equipment for

use prior to and during startup and for future maintenance.

g. Field Performance Test Certificate.
B. Additional Information
1. In the event that it is impossible to conform with certain details of the
specifications due to different manufacturing techniques, describe completely
all nonconforming aspects.
2. Upon receipt and review of submitted material, provide the required number of

certified prints and one reproducible tracing of all Drawings as specified in
Section 01340: Shop Drawings, Working Drawings and Samples.

1.04  OPERATIONS AND MAINTENANCE DATA

A. Operating and Maintenance Instructions

1.

JCR/ab/specs/11245
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Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc. that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number and special requirements shall be as specified in Section 01730:
Operating and Maintenance Manuals.

A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided to
instruct representatives of the Owner and the Engineer on proper operation and
maintenance. With the Owner's permission, this work may be conducted in
conjunction with the inspection of the installation and test run as provided
under PART 3-EXECUTION. If there are difficulties in operation of the
equipment due to the manufacturer's design or fabrication, additional service
shall be provided at no cost to the Owner.
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1.05 PRODUCT DELIVERY, STORAGE AND HANDLING

A.

All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is completed and
the units and equipment are ready for operation.

All equipment and parts must be properly protected against any damage during a
prolonged storage period at the site.

Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

Finished iron or steel surfaces not shop painted shall be properly protected to prevent
rust and corrosion.

After hydrostatic or other tests, all entrapped water shall be drained prior to shipment,
and proper care shall be taken to protect parts from the entrance of water during
shipment, storage and handling.

Each box or package shall be properly marked to show its net weight in addition to its
contents.

1.06  WARRANTY AND GUARANTEES

A.

The manufacturer's written warranty shall be submitted for full equipment service and
parts, as specified in Section 01740: Warranties and Bonds. The manufacturer's
warranty period shall be concurrent with the Contractor's correction period for one (1)
year, commencing at the time of final acceptance by the Owner.

PART 2 - PRODUCTS

2.01 GENERAL

A.

The pumping units required under this section shall be complete including proper
alignment and balancing of the individual units. All parts shall be so designed and
proportioned as to have liberal strength, stability, and stiffness and to be especially
adapted for the service to be performed. Ample room for inspection, repairs and
adjustment shall be provided.

All equipment and piping shall be rigidly and accurately anchored into position and all
necessary foundation bolts, plates, nuts, and washers shall be furnished and installed.
All bolts, nuts, and washers shall be of 316 stainless steel.

All necessary accessory equipment and auxiliaries required for the proper functioning of
the chemical feed system installation incorporating the highest degree of standards for
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the specified type of service shall be furnished by the system supplier whether or not
specifically mentioned in these Specifications or shown on the Drawings.

D. Stainless steel nameplates giving the name of the manufacturer, model number, rated
capacity, speed, and any other pertinent data shall be attached to each item of
equipment.

E. A separate stainless steel nameplate with the equipment identification number as

specified herein and as shown on the Drawings shall be attached to each item of
equipment in an easily visible location. The lettering shall be stamped on using 1/4 inch
high or larger letters.

F. Stainless steel nameplates giving the name of the manufacturer, serial number, model
number, horsepower, speed, voltage, amperes, and other pertinent data shall be
attached to each motor.

G. All electrical materials and equipment shall be Underwriters Laboratories, Inc. listed and
shall otherwise be equal to those specified under Division 16: Electrical.

2.02 MATERIALS AND EQUIPMENT
A. Metering Pumps — Hydraulically Actuated Metering Pump

1. The chemical metering pumps shall be of the single diaphragm design with the
diaphragm actuated and balanced hydraulically. The pump, motor, gear
reducer, and stroke controller, where required, shall be mounted on a common
baseplate.

2. Hydraulically actuated pumps shall be provided with adjustable hydraulic relief
valve which shall bypass the hydraulic fluid through an integral passage to
provide full protection of the pump drive mechanism from excessive discharge
pressure. The hydraulic reservoir and gear lubrication system shall be vented.
The pump shall be designed to run safely to the relief valve setting. The pump
mechanism shall have flooded lubrication using a common oil with the hydraulic
system and shall be sealed from direct contact with the outside atmosphere and
suitable for the specified operating conditions with or without the use of
heating or cooling systems. The drive worm gear shall be supported on each
end by tapered roller bearings. All drive components shall be completely
immersed in oil.

3. Pump shall be provided with precise seating, suction, and discharge ball check
valves. The check valves shall be removable from the liquid end for servicing or
replacement. The suction and discharge check valve cartridges or seats and
element shall be easily field replaceable. Check valves shall be single or double
ball, in line (straight-through) type check valves. No spring-loaded check valves
will be acceptable. All check valve components shall be compatible with the
materials to be pumped as listed in Table 11245-A.
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The diaphragm shall be supported on each side by contour plates. The
diaphragm materials shall be compatible with the materials to be pumped as
listed in Table 11245-A.

The pumps shall have a steady state flow accuracy of within +1 percent over a
turndown ratio of 10:1. Flow repeatability shall be within +3 percent over the
turndown ratio. Deviation from linearity shall not exceed +3 percent over the
turndown ratio. The pumps shall be capable of accepting manual or electric
control, either factory mounted or by field conversion. Pumps shall be provided
with manual 0-100 percent stroke adjustment via a unit mounted micrometer
unless an automatic stroke adjustment mechanism is specified in Table 11245-A.
The manual stroke adjustment shall be capable of being performed while the
pump is operating or idle.

Materials of construction for the pumping units shall be compatible with the
fluids to be pumped and as listed in Table 11245-A.

All pump components that come into contact with drinking water shall be NSF
International Standard 61 certified.

B. Motor and Control

JCR/ab/specs/11245
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Each hydraulically actuated metering pump shall be driven by an integrally
mounted AC motor. The The drive shall be operated off of 480 volt, 60 Hz, three
phase AC power.

Motors shall be standard totally enclosed fan cooled (TEFC) AC units and of the
frame size selected by the manufacturer to prevent overheating when
continuously operated at 10 percent speed and constant torque loaded. Drives
shall be suitable for continuous operation over a 20 to 1 speed range within plus
or minus 2 percent of selected operating speed. Each pump and drive including
coupling and guard shall be factory mounted on a common base and tested.
Motor shall be invertor duty rated for variable frequency drive application.

A thermal switch shall be furnished in each drive motor and wired under
Division 16: Electrical to stop motor on high winding temperature.

The metering pump motor speed shall be controlled by a variable frequency
drive (VFD). Furnish VFD for metering pump and VFD shall conform with
Specification Section 16151. Refer to Instrumentation and electrical drawings
for the control requirements of the VFD’s and the control panel.

The pump controller shall accept an analog signal such that stroke frequency is

proportional to a 4-20 mA signal. The pump controller shall be capable of
control through the remote signal or manually at the controller.
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6.
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Electronic Stroke Control

Each chemical feed pump shall be equipped with an electronic stroke
controller if scheduled herein under Table 11245-A. The electronic
stroke controller shall automatically adjust the stroke length of the
pump in response to a 4 to 20 mA analog signal as specified under
Instrumentation (Division 13). The control system shall be constructed
to completely isolate the control signal from the AC power supply.

The stroke controller including AC synchronous drive motor and control
circuitry shall be enclosed in a NEMA 4 watertight enclosure suitable for
mounting on the chemical feed pump. The drive motor shall operate off
of 480 volt, 60 Hz, three phase AC power. The design shall allow the
system to operate under continuous stall or without signal without
damage to the drive motor or control circuitry. The response time for 0
to 100% change shall be 15 seconds or less. The system shall provide a
1 to 10% dead band adjustment. The actuator shall consist of a fully
enclosed cog belt coupled to a high-quality, vernier-type adjustment
with lock to permit manual mechanical override and readout in the
event of signal equipment malfunction.

The stroke controller shall provide for over-signal protection and
programmable signal loss protection. An integral dip switch shall allow
the operator to program the controller to either freeze the stroke
length at the last position or drive to zero in the event of a control signal
loss.

The electronic stroke controller shall be provided with controls for panel
mounting inside the operator control panel described under 2.02B.7.
The operator controls shall allow the operator to manually adjust the
stroke length of each pump from the local operator control panel using
the electronic stroke controller. The panel mounted controls shall
include an auto-manual selector switch and 0 to 100% ratio control
switch for each chemical metering pump. All panel mounted control
components to be NEMA 4X.

Metering Pump Local Control Panels

A wall mounted local control panel shall be provided for the proposed
sodium hydroxide chemical feed system. The control panel shall accept
external 120VAC, 1-phase power supply and shall have a main breaker
with external handle for disconnect mean. The control panel shall be a
stainless steel NEMA Type 4X enclosure and shall have UL label. Each
local control panel shall be provided with indication lights, pushbuttons,
displays, etc. as describes in this specification and as shown in the
drawings for a complete and working system.
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b. Control and status indications for metering pumps shall be resided in
the local control panels and shall have a running indication LED light,
fault indication LED light, in remote indication LED light, start/stop
pushbutton, speed indication/display, speed control (potential meter),
and stroke control, etc. for each pump. “Start/stop pushbutton” and
speed control potential meter shall only be active when “Hand-Off-
Auto” selector switch at the VFD is selected in “Hand” at each VFD.
Coordinate with Electrical Contractor for conduits and cables required
before bidding.

c. The electronic stroke length controller, when required, shall be
provided with a local-remote switch. When “remote” is selected, the
stroke length control shall be by the 4-20 mA input signal either from
the local control panel or from the PLC control panel and when “local” is
selected, stroke length control shall be adjusted manually.

d. Each control panel shall have two additional local displays for chlorine
residual and process water flow, as shown on the instrumentation
drawings. The display shall be LCD type digital display and shall accept
4-20 mA input.

The metering pumps shall be provided with all the additional signals as shown
on the Instrumentation Drawings.

The supplier of equipment under this section is responsible for coordinating
with the I&C System Supplier to ensure that its equipment is compatible with
and provides all necessary ancillary and accessory equipment to accept control
signals provided by the SCADA system and provide monitoring and feedback
signals to the SCADA system that are on the Drawings and Division 13 for this
equipment. This shall include all equipment control switches, flow detection
switches, motor winding temperature switches and position switches that are
mounted on or adjacent to the equipment for monitoring the performance of
that piece of equipment. This shall also include all relays, transmitters, dry
contacts and termination switches that are required on, adjacent to or in
control panels supplied by the equipment vendor that are necessary to interface
with the PLC/SCADA control system.

C. Nameplates:
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Each pump shall be equipped with a stainless steel nameplate, indicating
equipment characteristics, pump capacity, motor horsepower, speed, electrical
characteristics, manufacturer, model number, and serial number.
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2.03  ACCESSORIES

A. Pressure Relief Valves

Pressure relief valves shall be provided on the discharge header of each
chemical feed system as shown on the Drawings. Pressure relief valves shall use
a diaphragm design and be externally adjustable by means of a screwdriver. All
materials of construction shall be compatible with, and fully resistant to
corrosion by the liquids being pumped. The size shall match the associated
metering pump capacity.

B. Backpressure Valves

1.

Backpressure valves shall be provided on the discharge headers of the chemical
feed systems as shown on the Drawings. Backpressure valves shall use a
diaphragm design and be externally adjustable by means of a screwdriver. All
materials of construction shall be compatible with, and fully resistant to
corrosion by the liquids being pumped. The size shall match the associated
metering pump capacity.

C. Pulsation Dampeners

Pulsation dampeners shall be provided for installation on the discharge piping of
each metering pump as shown in the Drawings. Pulsation dampeners shall
provide for a volumetric residual fluctuation of +4 percent or less based upon a
single feed pump in operation. The pulsation dampeners shall be equipped with
a pressure gauge and charging valve mounted on top of the gas chamber. All
materials of construction shall be compatible with and fully resistant to
corrosion by the liquids being pumped. Pulsation dampeners shall be supplied
by the pump manufacturer.

D. Calibration Columns
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Provide transparent calibration chambers to be mounted on the suction piping
of each chemical feed system as shown on the Drawings. The calibration
columns shall be supplied with flanges on each end with NPT taps for
connection of piping. The flanges shall be gray PVC for acrylic or clear PVC
columns and stainless steel or fiberglass with Viton O-ring seals for glass
columns. Glass columns shall be provided with stainless steel tie rods for
structural stability. The calibration columns shall be as manufactured by Griffco,
or approved equal. Calibration colmns replacing existing calibration columns
shall be sized to match the existing columns. The calibration column shall be
sized such that a measurable capacity of the chamber is at least 1 minute
discharge of each pump at maximum pumping capacity.
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E. Pressure Gauges:

1. Pressure gauges shall be provided on the discharge header of metering pumps
as shown in the Contract Drawings. Each gauge shall have a range of 0 to 100
psi. Gauges shall have a PVC or stainless steel diaphragm seal (CPVC for Sulfuric
Acid) and shutoff valve. Shutoff valves shall be of the same material as the
piping with seals that are resistant to the chemical applications.

F. Pressure Switches.

1. Pressure switches shall be provided for installation on the discharge pipng of
each metering pump as shown in the drawings and as specified in division 13.

2.04  SPARE PARTS

A. All special tools required for normal operation and maintenance of the equipment shall
be furnished with the equipment by the manufacturer.

B. The following spare parts shall be furnished for the hydraulically actuated metering
pumps:
1. Two (2) extra sets of all gaskets, seals, diaphragms, packing, etc. of each
different type.
2. One (1) box of fuses of each size furnished.
3. One (1) container of each type of lubricating or hydraulic oil required.
4, Check valve assemblies.
C. The Manufacturer shall recommend and supply all spare parts in addition to the

aforementioned necessary for the first five (5) years of operation. Spare parts shall be
marked with parts numbers and packed in suitable containers also marked with the part
numbers.

D. All tools and spare parts shall be furnished in containers clearly identified with indelible

markings as to their contents. Each container shall be packed with its contents
protected for storage. All tools shall be furnished in steel tool boxes.

PART 3 - EXECUTION
3.01  INSTALLATION
A. Installation of the pumps, drivers, and accessories shall be in strict accordance with the

manufacturer's instructions and recommendations in the location shown on the
Drawings. Installation shall include furnishing the required lubricants for initial
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operation. The grades of oil and grease shall be in accordance with the manufacturer's
recommendations.

3.02  INSPECTION AND TESTING

A Furnish the services of a factory representative who has complete knowledge of proper
operation and maintenance to inspect the final installation and supervise test runs of
the equipment.

B. Upon completion of installation, the manufacturer, in the presence of the Engineer,
shall perform a preliminary test (no chemicals) over the full range of each system to
insure the functioning of all component parts to the satisfaction of the Engineer. The
test shall be over the full range of capacity. The manufacturer shall furnish all labor and
equipment. Power shall be supplied by the Contractor. Approval of the preliminary test
by the Engineer shall not constitute final acceptance of the equipment furnished.

C. After the plant is in operation, a full operating test shall be performed in the presence of
the Engineer and a qualified manufacturer's representative on the system. The
manufacturer shall furnish all labor, materials and equipment required for such tests
and shall correct any deficiencies noted by repairing or replacing the defective
component and retesting as required until the equipment meets the Specifications and
the satisfaction of the Engineer. The manufacturer shall have 30 days to make the
changes necessary to meet the Specifications. If after said 30 day period all deficiencies
have not been satisfactorily corrected, the Owner may order the manufacturer to
remove the equipment from the installation and refund to the Owner all payments
made to him. Chemicals for the full operating test will be furnished by the Owner.

3.03  START-UP AND INSTRUCTION

A. Submit to the Engineer and Owner completed checkout forms and certification of
completed demonstration and training forms per Section 01650: Start-up and
Demonstration. Start-up and commissioning shall not begin until all required forms are
complete and all manufacturer’s exceptions have been resolved by the Contractor.

B. Contractor shall furnish at his expense the services of a factory-trained service engineer
for system start-up, calibration and instruction briefings for operating personnel.
Service shall be furnished for a minimum of two (2) working days with additional time
furnished if required to correct problems or deficiencies.

C. Manufacturer's Representative: Present at site or classroom designated by Owner, for
minimum person-days listed below, travel time excluded:

1. 1 person-days for functional and performance testing and completion of
Manufacturer's Certificate of Proper Installation.

2. 1/2 person-day for prestartup classroom or site training and 1/2 person-day for
facility startup.
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TABLE 11245-A

FEED PUMP DESIGN REQUIREMENTS

Item

Stage 1 Odor Control Sodium
Hydroxide Feed System

Finished Water pH
Adjustment Sodium
Hydroxide Feed System

Equipment Numbers

20-CFP-01

20-CFP-03 and 20-CFP-04

Type Hydraulic Actuated Hydraulic Actuated
Diaphragm Diaphragm

Number of units 1 2

Pump Design capacity (each) 12 gph 15 gph

Minimum Feed Rate (each) 1.2 gph 1.5gph

Min. operating pressure 100 psi 100 psi

Power Requirements % hp % hp

Approved Pump Models

Pulsafeeder, Milton Roy, or

Pulsafeeder, Milton Roy, or

Grundfos Grundfos
Enclosure TEFC TEFC
Stroke Length Control Manual Electronic

Stroke Speed Control

Flow Proportional

Flow Proportional

4-20 mA Signal 4-20 mA Signal
Stroke Adjustment 100% 100%
Stroke Length Adjustment Manual pH Dependent,

4-20 mA Signal

Solution Strength 50% 50%
Materials
Liquid End Body PVC PVC
Diaphragm Teflon Teflon
Check Valve Balls Ceramic Ceramic
Seat & O-rings Teflon Teflon

Hardware

316 Stainless Steel

316 Stainless Steel

Ancillary Equipment Location

Pressure Relief Valves

Discharge Piping

Discharge Piping

Pressure Switch

Disharge Piping

Discharge Piping

Back Pressure Valves

Discharge Piping

Discharge Piping
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Item

Stage 1 Odor Control Sodium
Hydroxide Feed System

Finished Water pH
Adjustment Sodium
Hydroxide Feed System

Pulsation Dampeners

Discharge Piping

Discharge Piping

Calibration Column

Suction Piping

Suction Piping

Ancillary Equipment Settings

Pressure Relief Valve Setting

100 psi

100 psi

Back Pressure Valve Setting

50 psi

50 psi

Calibration Column Size

1000 mL with 10 mL
gradiations

1000 mL with 10 mL
gradiations
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PART 1 - GENERAL

1.01  DESCRIPTION

SECTION 11250

REVERSE OSMOSIS TREATMENT SYSTEM

A. Scope of Work

JCR/ab/specs/11250
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The work covered in these specifications includes the design, furnishing and
installation of two (2) new reverse osmosis membrane treatment units including
instrumentation. The reverse osmosis (RO) membrane treatment units will treat
pre-treated Floridan Aquifer water. The RO membrane system has an existing
total blended water capacity of 4.0 MGD, with a design permeate flow of
approximately 3.5 MGD and a blend capacity of approximately 0.5 MGD of
filtered Floridan Aquifer water. The RO system improvements will increase the
total blended water capacity to 8.0 MGD (6.0 MGD firm capacity). The permeate
water quality specified herein shall be met at startup and through the end of the
initial five (5) year operating period.

The RO membrane system will consist of two (2) new two-stage RO membrane
trains.

Bid Alternative: The Contractor and membrane OEM shall provide the City an
additive bid alternative for replacement of the existing membranes, brine seals
and O-rings currently installed in RO Skid No.’s 1 and 2. The existing RO skids
each contain 39 pressure vessels, each housing seven (7) spiral wound
membrane elements for a total of 273 membrane elements per skid or 546
elements total. All requirements listed herein for the design, installation,
startup, testing and warranty of the new membrane elements shall apply to the
bid alternative if selected by the City.

It is the intent of the Engineer and Owner to have all items on the RO trains
purchased, engineered, and supplied by the Contractor retained membrane OEM.
Therefore, all process components within the limits of the RO trains shall be the
product of the membrane OEM. Membrane OEM shall provide oversight and
supervision during installation of the RO system components.

The membrane OEM shall be responsible for furnishing all field instruments
associated with the RO trains. The membrane OEM shall be responsible for the
installation, and testing of field devices that are furnished on the RO trains to
include the following:
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RO Skid Instruments (typical for 1 skid, X Denotes Skid # [3-4] as shown in the
drawings)

Stage 1 Feed Pressure Transmitter (PIT-7X1)

Stage 1 Concentrate / Stage 2 Feed Pressure Transmitter (PIT-7X2)
Stage 2 Concentrate Pressure Transmitter (PIT-7X3)

Combined Permeate Pressure Transmitter (PIT-7X4)

Stage 1 Permeate Flow Meter (FE/FIT-7X2)

Stage 2 Permeate Flow Meter (FE/FIT-7X1)

Concentrate Flow Meter (FE/FIT-7X3)

Total Permeate Conductivity Sensor/Analyzer (AE/AIT-7X1)
Concentrate Conductivity Sensor/Analyzer (AE/AIT-7X2)

The Contractor shall locate and install field instruments as shown in the
drawings.

The Contractor shall be responsible for coordination between the membrane
OEM and the Control System Integrator (CSI as defined in the Division 13
specifications), and shall assume ultimate responsibility in providing all items
required to form complete and operable membrane treatment trains within the
existing system, whether specified herein or not.

The membrane OEM shall be responsible for furnishing two (2) RO Skid Instrument
and Sample Panels (one at each skid). These panels are defined herein and shall
be provided in full accordance with the requirements set forth in Division 13,
Instrumentation and Controls. Automatic membrane process control strategies
developed by the CSI shall be submitted to the membrane OEM for review,
approval, and written acceptance prior to their associated shop drawing
submittal.

The reverse osmosis membrane treatment system shall be coordinated with all
related systems to form a complete integrated operating system. The membrane
OEM for this project shall coordinate the membrane systems with the following
equipment and their suppliers:

Chemical Pretreatment

Micron (Cartridge) Filtration

Reverse Osmosis High Pressure Feed Pumps
Membrane CIP System

Interconnecting Piping and Valves

Instrumentation and Controls

Skid Sample Panels for Sampling of Individual Vessels
Electrical

S@E S0 o0 T

The RO equipment shall be completely pre-assembled (except for below grating
piping) including the frames, piping, valves, instruments, sample lines with carrier
pipes, and sample panels, at the OEM’s fabrication facility and tested prior to
shipment to the project site. Each RO system treatment unit shall include the skid,
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pressure vessels, support structures, membrane elements, valves,
interconnecting piping and wiring, instrument and sample panels, conduit,
tubing, fasteners, and instrumentation. The system shall be sized for orientation
and function as indicated in the mechanical process construction drawings.

10. The membrane OEM shall provide operator training, calibration, testing and start-
up, etc. as required for the delivery and certification of the complete units. The
membrane OEM will perform hydrostatic testing for leakage on the piping
components in accordance with Section 15044.

11. The pressure vessels, along with the associated feed and permeate piping, shall
be disinfected in accordance with Section 15041 — Disinfection of Potable Water
Piping prior to loading of the RO membranes.

12. The RO system described in this section will be the end product of one membrane
OEM, and like items of equipment shall be the product of one manufacturer to
facilitate standardization of performance, operation, spare parts, maintenance
and manufacturer’s service.

B. Related Work Described Elsewhere

1. Process Panels and Racks: Section 11257

2. Cartridge Filters: Section 11334

3. Vertical Turbine RO Feed Pumps: Section 11215

4. Instrumentation: Division 13

5. Interconnecting Piping and Valves: Division 15

6. Electrical: Division 16

C. Design Criteria

1. The OEM shall install (2) new RO skids, each with a total permeate capacity of
1.75 MGD, expandable to 2.0 MGD. The permeate water quality shall meet all
design requirements. The RO membrane system shall be designed based upon
the following raw water and permeate quality design criteria:

a. Design Water Quality:
Design Raw Water Quality Design Permeate Water
Constituent (mg/L) Quality
(mg/L)*
pH (before acid addition) 7.8 -
pH (acid addition)? 6.8 -
Total Alkalinity (as CaCOs) 167 20-40
Total Dissolved Solids 1,803 <400
Total Hardness (as CaCOs) 614 40-100
Total Iron (Fe) 0.03 <0.1
Barium (Ba) 0.11 <1.6
Strontium (Sr) 17 <4
JCR/ab/specs/11250
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Design Raw Water Quality

Design Permeate Water

Constituent (mg/L) Quality

(mg/L)*
Calcium (Ca) 124 <24
Magnesium (Mg) 74 <15
Sodium (Na) 389 <130
Potassium (K) 9 2.3
Chloride (Cl) 790 <170
Sulfate (SOa) 198 <50
Fluoride (F) 0.47 <0.8
Nitrate (as N) BDL <1
Silica (as SiO3) 20 <6
Sulfide 2.6

Notes:
(1) Permeate Design Water Quality based on 5-year warranty period, with maximum
salt passage allowance of 15% per year.
(2) OEM to design for a feed pH of 7.8 (no acid addition) and 6.8 (acid pretreatment).

b. Total Installed Raw Water Feed Flow per Unit? 2.19 MGD

c. Total Installed Permeate Flow per Unit* 1.75 MGD

d. Total Concentrate Flow per Unit 0.44 MGD

e. Design Product Recovery 80%

f. Quantity of Skids Two (2)

g. Membrane System Design Two (2)
Stages

h. Membrane Array Design (Per Train)*

Installed Vessels in 1% Stage 26
Installed Vessels in 2" Stage 13
Notes:

(1) RO trains shall be expandable to accommodate up to 48 total pressure vessels situated
in a 6-vessel wide by 8-vessel high array to produce 2.0 MGD with no blend water added
to the permeate.

i Design Feed Pressure 200-230 psi

j- Maximum Permeate Backpressure 25 psi

k. Minimum Concentrate Discharge Pressure
Minimum (one skid operating) 6 psi
Maximum (all skids operating) 55 psi

l. Average Membrane Skid Flux Rate 15.0 gfd

m. Minimum Second Stage Permeate Flux Rate 10.0 gfd

n. Raw Feedwater Turbidity <1 NTU
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o. Minimum Feedwater Temperature, F 70°

p. Maximum Feedwater Temperature, F 78°
g. Support Material FRP
2. The following specifications shall govern the pressure vessels:
a. Type Match Existing
Skids and per
Drawings
b. Pressure Rating 300 psi
c. Vessel Size
1) Length 25 feet
2) Diameter 8 inches
3) Number of Membrane Elements Seven (7)
d. Code Rated Yes
e. Material FRP
Manufacturers Code Line
Protec
3. The following specifications shall govern the reverse osmosis membranes:
a. Minimum Chloride Rejection 97%
b. Minimum THMFP Precursor Rejection 90%
C. Maximum Feedwater SDI <3
d. Membrane Element Area 400 sf
e. Manufacturers DuPont
Hydranautics
Toray

1.02  QUALITY ASSURANCE

A. The equipment furnished shall be the standard product of a manufacturer regularly
engaged in the fabrication of reverse osmosis treatment equipment of the type specified
herein.

A qualified OEM shall:

1. Be able to document available bonding capacity equal to 150% of the value of the
membrane treatment system specified herein.
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2. Have a full-time in-house engineer and CADD technician on staff for system
design and submittal preparation.

3. Have been doing business continuously under the present name for a period of
at least five (5) years during which time the company shall not have declared
bankruptcy.

4, Have previous experience demonstrating OEM's ability to fabricate, install,
startup and troubleshoot the membrane treatment system specified herein.

5. Have a minimum of four (4) reference spiral wound municipal membrane water
treatment projects. Reference projects shall be either completed, or if in
progress, be at least 80% complete to apply as experience. All projects shall have
a minimum of 1 MGD installed membrane capacity and at least two (2) skids. At
least one (1) of the reference projects shall have individual skids with a capacity
of at least 1.5 MGD per skid and a total installed capacity of at least 3.0 MGD or
greater. Experience of individuals shall not count toward the required
experience.

6. The equipment furnished shall be the standard product of the following approved
membrane OEMs (listed in alphabetical order). No exceptions to the listed
manufacturers will be accepted.

1. Biwater
190 E. Arrow Highway, Unit F, San Dimas, CA 91773
909/-599-4129

2. Harn R/O Systems, Inc.
310 Center Court, Venice, FL 34292
941/488-9671

3. H20 Innovations, Inc.
1048 La Mirada Court, Vista, CA 92081
760/598-2206

B. The approved membrane OEM shall supply all membrane elements under this contract

from a single approved Membrane Element Manufacturer (MEM) having significant
experience in the manufacture of such products. The approved MEMs are specified
below. Refer to Section 2.02, A, 3. herein for additional membrane element requirements.

1.

2.

1.03 SUBMITTALS
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DuPont (formerly Dow)

Hydranautics, (Nitto Denko)

Toray Membrane USA
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A. Materials and Shop Drawings

JCR/ab/specs/11250
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Preliminary Submittal: Submit process flow diagrams, process and
instrumentation diagrams, and general arrangement drawings for the RO skids
within 60 days of the Notice to Proceed.

Detailed Submittal: Copies of all materials required to establish compliance with
the specifications shall be submitted in accordance with the provisions of Section
01340: Shop Drawings, Working Drawings and Samples of these Specifications. All
of the equipment to be provided by the membrane OEM shall be combined into
a single submittal. Submittals shall include at least the following:

a. Detailed shop and erection Drawings showing all important details of
construction, dimensions, materials of construction and anchor bolt
locations.

b. Descriptive literature, bulletins, and/or catalogs of all equipment to be
furnished.

C. Data including principle dimensions, materials and construction, space

required, clearances, piping and electrical connections and requirements,
type of finish, installation instructions and other pertinent information for
the membrane skids. Calculations to demonstrate compliance with the
specified pipe velocity requirements, pipe classes and thicknesses and
control valve sizing shall be included.

d. A complete total bill of materials of all equipment including the weights
of equipment furnished.

e. Complete product literature, wiring diagrams and schematics of each RO
Skid Instrument Panel, controllers, control devices and related
components.

f. Complete wiring diagrams and schematics of all power and control

systems showing wiring requirements between all system components,
motors, sensors, control panels, etc., including connections to work of
other Sections.

h. Performance data for all items of equipment.
i. A list of the manufacturer's recommended spare parts including
manufacturer's name, address, telephone number, part number and

description.

j. Detailed drawings of skid sample panels and all equipment associated
therewith.
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3.
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Complete structural design drawings for the membrane system support
structure. The drawings shall bear the seal of a Professional Engineer licensed
in the State of Florida.

Submittals related to the membrane process should be packaged as a
combined submittal such that the overall system operation may be reviewed.
The exception to this requirement shall be the field instruments which shall
be submitted by the CSI under Division 13.

. The membrane OEM shall state their basis for design, indicating the

membrane, number of membrane elements and pressure vessels, flux rate,
type of array, staging, recovery, salt passage, and design water quality
parameters as listed in 11250, 1.01, C, 1, a herein. A copy of membrane
performance projections performed using the membrane manufacturer’s
design software shall be submitted to support the design. All of the above
information shall be furnished for a minimum of 0 year and 5 year designs.

Testing Data Submittal: Copies of all testing results required to establish
compliance with the specifications.

Wet test data or an Engineer approved equivalent on all membrane
elements. Membrane wet testing shall be performed by the membrane
manufacturer and the test data shall be summarized in an organized
fashion to include statistical analysis of the test results. Every effort shall
be made to maintain consistent feed water quality throughout the wet
testing activities. Feed water conductivity and alkalinity levels shall be
maintained around the manufacturer’s published test conditions +/- 5%
of the standard value. Feed water pH shall be maintained around the
manufacturer’s published test conditions +/- 0.5 pH units. The membrane
rejection characteristics shall be equal to or greater than design rejection
utilized in performing the membrane projections furnished under 1.03,
A, 2 above. The Engineer reserves the right to reject any membrane
elements that are tested outside of the published test conditions and/or
indicate a rejection or productivity value that is greater than +/-1 standard
deviation from the total population of elements tested. At the Engineer’s
sole discretion a full custom load of the membrane skids may be
considered as an equal to meeting the wet testing rejection/productivity
requirements above, given the average rejection and productivity of the
membrane elements as a whole are greater than or equal to the design
criteria used in the approved membrane projections.

Certified pressure tests on all pressure vessels with proof of ASME
certification for pressure vessel design.
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B. Additional Information

In the event that it is impossible to conform to certain details of the specifications
due to different manufacturing techniques, describe completely all
nonconforming aspects.

Upon receipt and review of submitted material, provide the required number of
certified prints and one reproducible tracing of all Drawings as specified in Section
01340: Shop Drawings, Working Drawings and Samples.

C. Operating Instructions

Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, spare parts lists, data needed to order replacement
parts, descriptions, etc., that are required to instruct operation and maintenance
personnel unfamiliar with such equipment. The number and special requirements
shall be as specified in Section 01730: Operating and Maintenance Data.

Either a technician from the membrane OEM or a factory representative of all
major component manufacturers, who has complete knowledge of proper
operation and maintenance, shall be provided to instruct representatives of the
Owner and the Engineer on proper operation and maintenance. With the Owner's
permission, this work may be conducted in conjunction with the inspection of the
installation and test run as provided under PART 3-EXECUTION. If there are
difficulties in operation of the equipment due to the manufacturer's design or
fabrication, additional service shall be provided at no cost to the Owner.

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Delivery, storage and handling of products shall be as specified in Section 01600: Material
and Equipment.

1.05 WARRANTY AND GUARANTEES

A. The manufacturer's written warranty shall be submitted for all major pieces of
equipment, as specified in Section 01740: Warranties and Bonds. The manufacturer's
warranty period shall be concurrent with the Contractor's correction period for 1 year
after the time of completion and acceptance.

B. Membrane OEM shall provide the membrane element manufacturer’s standard warranty,
with riders if necessary, to include at a minimum, one (1) year full membrane
replacement from the Acceptance Date and a prorated membrane replacement cost
clause for the second, third, fourth, and fifth year from the Acceptance Date.

C. Patents and Licenses

JCR/ab/specs/11250
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The membrane OEM shall be responsible for all patents or licenses that exist
because of the equipment that may be provided.

The membrane OEM shall assume all costs of patent fees or licenses for
the equipment or process, and shall safeguard and save harmless the Owner
from all damages, judgment, claims and expenses arising from license fees, or
claimed infringement of any letters, patent or patent rights, or fees for the use
of any equipment or process structural feature or arrangement of any of the
component parts of the installation, and the price bid shall be deemed to
include payment of all such patent fees, licenses or other costs pertaining
thereto.

D. The membrane OEM shall furnish a written guarantee for all work, materials, equipment,

etc., against defects. The manufacturer's warranty period shall be concurrent with the

Contractor's correction period for one (1) year, commencing at the time of final
acceptance by the Owner.

E. In addition to the one-year warranty period described above, the membrane OEM shall
provide a "pass through" membrane performance guarantee from the membrane
manufacturer for a period of five (5) years from the final acceptance date of beneficial
use of the equipment.

The membrane shall be warranted by the membrane equipment supplier to
meet the TDS and chloride permeate water quality criteria as specified herein
and based on the water quality parameters specified herein for a period of five
(5) years from the final system acceptance date by the Owner. The membrane
shall also be warranted to meet the manufacturer’s published standard
warranties relative to minimum permeate flow, and maximum log mean salt
passage. The membrane OEM shall restore the system performance to the
specified levels by repairing or replacing the membrane elements, at their
option, should the system fail to meet the performance requirements.

Membrane replacements for claims made after the first twelve months shall
be performed at the original purchase price less a prorated rebate on the
unrealized life of the warranty.

1.06  CONTROL PROGRAMMING, DATA TRENDING, AND DATA NORMALIZATION

A. The Membrane OEM shall coordinate with the CSI to ensure that proposed control
settings and strategies, including startup and shutdown sequencing, alarms, interlocks,
set-points, and delay timers are appropriate for the new RO treatment trains. The
Membrane OEM and CSl shall jointly facilitate a control narratives workshop to present
proposed control strategies to the Engineer and the Owner and how they will integrate
into the existing system, and incorporate feedback and comments prior the initial
submittal of the control narratives shop drawing.

B. SCADA Based Data Normalization: The Membrane OEM shall coordinate with the CSI

responsible for programming of the plant SCADA system, and shall provide basic
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membrane data normalization functions within the plant historian that do not require the
use of third party or proprietary software or hardware.

1. A SCADA tag shall be provided in the historian for the following data for each
stage of each RO skid: differential pressure, normalized differential pressure,
normalized permeate flow, salt rejection, normalized salt rejection, flux, and
recovery rate.

2. The RO Membrane Element Manufacturer shall provide all required formulas
and correction factors to facilitate such data trending. Historian programming
shall be performed such that data points are not displayed when an RO skid is
not operating.

PART 2 - PRODUCTS
2.01 MATERIAL AND EQUIPMENT
A. Reverse Osmosis Membrane Trains
1. Design Criteria:

a. System performance shall be based on the provision of permeate
water quality as specified herein, and the finished product water shall
meet all Florida Department of Environmental Protection drinking
water standards for public water systems.

b. To ensure system capacity, the plant must be initially supplied
with sufficient membrane capacity to compensate for normal flux
decline over the life of the membranes.

c. The supplied RO system shall be capable of continuous operation
at a recovery rate of 80-percent.

d. No single membrane element within the RO membrane system
shall exceed a flux of 20 gfd or the manufacturer’s maximum flux rate,
whichever is lower.

2. Module Assembly: The RO membrane skids shall be assembled into two
(2) identical separate 2.0 MGD skids. Each unit shall be provided with
individual feed and discharge piping and controls. Each unit shall be
independently mounted and capable of independent operation to permit
individual RO membrane skid shutdown for membrane replacement, repairs,
cleaning, etc. Each two-stage RO membrane skid will consist of three
membrane “trees” or skid subsections, two in the first stage and one in the
second stage. These “trees” or skid subsections shall be capable of complete
isolation to facilitate cleaning events.

3. Membrane Elements:
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4.
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The membrane elements shall be those manufactured by one of
the approved MEMs listed in Section 1.02 above. Each RO membrane
element shall be a non-cellulosic, polyamide derivative, spiral-wound,
thin film composite membrane, 8 inches in diameter, and a maximum
of 40 inches in length (nominal). Each RO membrane element shall
contain a minimum of 400 (nominal) square feet of active membrane
area.

The semi-permeable membrane shall have the rejection values as
specified herein before and shall be capable of tolerating continuous
exposure to temperatures of up to 40 degrees C and within a feed pH
range of 4.0 to 9.0. The cleaning pH tolerance shall be within a range
of 2.0 to 12.0. The membrane element housing shall be of FRP with
PVC end caps. Membrane elements shall be individually tested and
marked with a permanent factory serial number.

A test report shall be submitted to the Owner and Engineer with
the following information for each element: membrane serial
number, date of test, test conditions (temperature, pressure, feed
water composition, recovery), and test results (salt rejection,
membrane productivity).

Membrane Pressure Vessels:

Pressure vessels shall be made of filament-wound fiberglass
reinforced plastic (FRP) using continuous glass roving, impregnated
with an elevated temperature cure epoxy resin system. Each vessel
shall have a diameter and length designed specifically to contain a
quantity of seven (7) standard 8-inch diameter by 40-inch long spiral-
wound membrane elements. Each pressure vessel shall be of the side
ported, with 1-1/2, 2, or 2-1/2 inch diameter ports as required to
meet the maximum design velocity criteria. Each feed/concentrate
side port or mega side port shall be constructed of Type 316L stainless
steel pipe and shall be designed to interface with a flexible grooved
coupling. Each port shall be designed with an anti-rotation
mechanism. The side port design velocity for process and cleaning
flows shall not exceed 10 feet per second.

The pressure vessel design must meet all the requirements of ASME
Section X, entitled Fiber Reinforced Boilers and Pressure Vessels. The
vessels shall be Code stamped, and proof of Code compliance shall be
demonstrated by submission of an ASME Data Design Report for the
vessel design and fabrication procedure proposed.
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Vessels shall have a maximum working pressure of not less than 300
psi at a temperature up to 120 degrees F with a minimum operating
temperature of not less than 20 degrees F. The vessels shall be capable
of withstanding stress of four times the normal operating pressure
before failure occurs.

The pressure vessel prototype must not burst at less than six times
(6x) its rated pressure after being pressure cycled 100,000 times.

The pressure vessels shall be supported in at least three places along
their length; vessels shall be supported on plastic, contoured saddles
or cradles, and secured in place with 316 stainless steel retaining
clamps. U- bolts are not acceptable.

The shell of each pressure vessel shall have a smooth exterior surface
that has been coated with a two-part urethane enamel for superior
gloss retention, abrasion resistance, and to block all light that may
promote biological growth. The vessel coating color shall be White. The
shell bore of each pressure vessel shall be fabricated from a resin-rich
epoxy barrier that has been cured to allow for superior corrosion.
resistance

Pressure vessel side port shall be constructed of 316L stainless steel or
a material of equal or higher corrosion resistance. Dished head
retaining rings shall be constructed of 316 stainless steel.

Each pressure vessel head shall be designed for removal by hand under
normal operating conditions. Each head seal gland shall be designed to
eliminate dead space and to allow the seal surface to be exposed for
flushing of the seal. Each permeate port shall be designed with an anti-
rotation mechanism. Each head shall be retained by a single retaining
mechanism that provides ASME required redundancy and is
constructed of stainless steel. Each mechanism shall be able to be
removed by hand. Each head shall contain an integral secondary
interlock that shall require a simple, yet specific sequence of events to
remove the end closure and shall not require the use of separate
components that may become separated from the vessel.

Pressure vessels shall be as manufactured by Pentair/Codeline or
Protec. No other vessel manufacturers will be considered.

Membrane Support Structures:

a.

The membrane support structures shall be fabricated of painted FRP,
or electropolished 316L stainless steel structural shapes.
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b. The membrane OEM shall submit structural design drawings signed
and sealed by a professional engineer in the State of Florida for the
membrane system support structure in conformance with
1.03.A.2.j.of this specification.

C. The membrane OEM shall be responsible for furnishing the pressure
vessel support structure. Each pressure vessel shall be supported at
least in three places by the support structure.

d. The membrane system support structures shall be designed and
constructed to meet the published support span requirements from
the pressure vessel manufacturer.

e. Each pressure vessel assembly shall be adequately supported on
the frame by plastic, contoured saddles or cradles and stainless-steel
retaining clamps. All mounting hardware and bolting shall be
passivated 316L stainless steel.

f. For the stainless-steel structure, all 316L stainless steel shall be
electropolished to a bright and uniform finish. Electropolished piping
shall be free of pebbly, orange peel, or pitted appearance as in
Electropolish Finish Standards (EFS) 3.

g. Support structures shall be anchored to the building floor with 316
SS anchor bolts.

h. For the FRP structure, the structural members shall comply with
ASTM- D570 for water absorption. All cut sections shall be properly
sealed to prevent the absorption of water. Structural shapes shall be
“Extren” 500 or engineer approved equal. All joints shall be bonded
and riveted for maximum strength, with corners supported by double
gussets. The structure and joints shall be glued and bolted.

i The FRP membrane system support structure shall be coated with a
2- part system high gloss polyurethane coating system. Surface
preparation shall be in accordance with Section 09961 of the
specifications. The coating system shall be Imron HG, as
manufactured by Dupont or an approved equal. The FRP coating
system color shall be white.
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2.02  MEMBRANE SKID PROCESS PIPING AND VALVES

A. Membrane Process Piping:

1. Each piping manifold shall be designed to distribute and/or collect flow
while minimizing headloss on the process fluid and flow imbalances. Stainless
steel piping connections shall be welded, except as required for connection to
valves and equipment or to avoid pipe spools longer than 20 feet, in which
case, the joints shall have flanged joints, or split couplings.

2. Feed, interstage, and concentrate manifolds and piping shall be fabricated
from 316L stainless steel. Concentrate piping shall be constructed of 316 L
stainless steel up until 5 feet beyond the back-pressure control valve after
which shall be constructed of Schedule 80 PVC in accordance with Section
15070 — Schedule 80 Polyvinyl Chloride (PVC) Pipe and Fittings. PVC piping
shall be designed for 100 psig working pressure. Manifolds shall be fabricated
in accordance with Section 15066 — Stainless Steel Pipe and Fittings, and as
modified herein. Stainless steel piping shall be designed maximum projected
working pressure (based on membrane projections) and shall include
additional operating pressure for fouled/scaled membrane elements and
losses in the RO skid manifold piping. Piping wall thickness shall be designed
for the hydrostatic test pressure as required in Section 15044 — Pressure
Testing of Piping. Calculations of wall thickness shall be based on the minimum
wall thickness due to manufacturing tolerances, a joint efficiency of 70%,
and a safety factor of 5 to 1. Pipe wall thickness shall be Schedule 40S
minimum. Coupling grooves in Schedule 40S pipe shall be cut, not rolled. No
field welding of skid piping will be permitted. The membrane OEM shall provide
flanges or grooved couplings where required for field assembly. Flanges shall
be manufactured to ANSI B16.5, slip-on or weld neck.

a. 316L stainless steel skid manifold piping shall be welded seam,
annealed after welding, and electropolished inside and out in
conformance with ASME B912.

b. 316L stainless steel skid manifold piping shall be designed for a
velocity of five (5) to eleven (11) feet per second for process and
cleaning flows unless otherwise approved by the Engineer.

C. The high points of the vertical manifold risers shall each be provided
with a %-inch stainless steel connection and tubing for use as a manual
air release line. The tubing shall be directed down the header vertically
with the %-inch stainless plug valve located at 42-inches above the
finished floor. The low points of manifolds shall be provided with %
inch NPT connections for drains. The high points of the permeate
piping shall be provided with minimum 1-inch NPT connections for air
relief valves and minimum 2-inch NPT connections for vacuum breaker
valves as shown in the Drawings. Discharge of water from the manual
air release line and manifold drains shall be routed to the sample
panel via flexible nylon tubing. Operators shall be able to control
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the air release valves and manifold drains directly from the sample
panel.

d. The feed, interstage, and concentrate manifolds shall be connected
to the pressure vessel ports with 1-1/2, 2, or 2-1/2-inch flexible
grooved connectors. Lateral alignment between the manifold and
vessel side ports shall be within 0.0030 inches and angular alignment
shall be within 1.5 degrees unless more stringent alignment is specified
by the vessel or coupling manufacturers, in which case, the closer
tolerance shall apply.

e. Manifolds and piping shall be securely supported from the membrane
system support structure or the floor. Manifold support stanchions
that are welded to the manifold shall be the same material and finish
as the manifold. For side ported vessels, provisions must be made in
either the feed or concentrate manifold of each stage to allow for
movement of the manifold with vessel side ports as the vessel length
expands under pressure. Manifolds shall not rely upon mechanical-
type coupling joints to support the coupled sections of manifolds.

f. Each manifold shall be provided with 3/8-inch NPT connections for
sample points and 1/2-inch NPT connections for pressure instruments
as indicated on the Drawings.

g. All finish hardware for the skid piping shall be bright finish Type 316
stainless steel.

h. Flexible Grooved joint connectors for the reverse osmosis skid
piping shall be 316L stainless steel, conforming to ASTM A351.
Fastening hardware shall be Type 316L stainless steel and the gasket
material shall be EPDM. Grooved connectors shall be Schedule 40S
minimum, and suitable for the working pressure of the piping system.
Joint connectors shall be manufactured by Piedmont Pacific Corp.,
Victaulic Company of America or approved equal.

Permeate manifolds and piping, cleaning manifolds and piping, and
concentrate piping downstream from the concentrate control valve on each
skid up until the manifolds shall be fabricated from Schedule 80 PVC in
accordance with Section 15070 — Schedule 80 Polyvinyl Chloride (PVC) Pipe and
Fittings. PVC piping shall be designed for 100 psig working pressure. Coupling
grooves in Schedule 80 pipe shall be compatible with flexible type couplings.

a. PVC manifolds and piping shall be finished in accordance with
Section 09961 — High Performance Paints and Coating.

b. PVC manifolds and piping shall be designed for a maximum velocity of

7 feet per second (fps) for process and cleaning flows unless otherwise
approved by the Engineer.
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C. PVC manifolds and piping shall be securely supported from the
membrane system support structure or the floor in accordance with
Section 15126 — Pipe Hangers and Supports.

d. Grooved joint connectors may be used for final assembly of
fabricated PVC piping or at transitions from PVC to stainless steel
piping. Grooves cut in Schedule 80 PVC piping shall maintain a pressure
rating that is greater than the test pressure per Section 15044, or the
working pressure multiplied by a safety factor of 1.5, whichever is
higher. Grooved joint connectors shall be as specified in 2.02, A, 4, h
above.

B. Membrane Process Valves:

JCR/ab/specs/11250
Tt #200-08507-19001

Feed, interstage, concentrate control valves, cleaning isolation valves, and
tune up valves shall be made of 316 stainless steel unless noted otherwise
herein. Isolation and check valves on the total permeate piping shall be made of
type 316 stainless steel. Valves shall be provided in accordance with Section
15100 - Valves and Appurtenances and Section 15105 — Process Control Valves.

a. Isolation Valves: Stainless steel isolation valves shall be furnished
as shown in the drawings to allow isolation of the feed, interstage, and
concentrate piping during cleaning. Valves for isolation of stainless-
steel piping 4-inches in diameter and greater shall be type BFV4
butterfly valves as specified in Section 15100.

b. Feed Control Valves: Modulating feed control valves shall be provided
on the proposed skids. The valves shall be high performance butterfly
valves. The valves shall meet the performance criteria as listed in
Section 15100.

c. Concentrate Control Valves: Modulating concentrate control valves
shall be provided on the proposed skids. The valves shall be rotary ball
control valves with electric motor operators. The valves shall meet the
performance criteria as listed in Section 15105.

d. Total Permeate Isolation Valves: Total Permeate Isolation Valves
shall be provided on each of the individual skid’s total permeate piping.
The valves shall be as specified in Section 15100.

e. All valves installed on each RO membrane skid shall be mounted in
such a position that the valve position indicators are plainly visible
when standing on the floor. All valves installed on each RO membrane
skid of the same type shall be from one manufacturer. All valves
installed on each RO membrane skid shall be convenient for manual
operation by hand from the floor by operators, using a valve chain
wheel where required.
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2.03  ACCESSORIES

Small diameter valves on the permeate piping and concentrate check valves
shall be thermoplastic construction in accordance with Section 15100 - Valves
and Appurtenances, and as specified herein.

a. Combined Permeate and Permeate to Waste Isolation Valves: Isolation
valves shall be furnished as shown in the drawings to allow isolation of
the cleaning permeate piping. Valves shall be as specified in Section
15100.

b. Permeate and Concentrate Check Valves: Wafer body thermoplastic
check valves shall be furnished as shown in the drawings to prevent
backflow in the RO concentrate piping. Check valves shall be type CV8
as specified in Section 15100 — Valves and Appurtenances.

C. Vessel Profiling Valves: Each pressure vessel shall be equipped with a
full port 3/8-inch PVC ball valve for sampling and for insertion of tubing
to enable profiling of the membrane pressure vessel. Vessel profiling
ball valves shall be as manufactured by Asahi/America, Plastomatic or
Engineer approved equal.

d. Air Release Valves: Provide one air release valve on the permeate
piping loop each skid. The valves shall be type ARV as specified in
15100.

e. Permeate Backpressure Valve: Provide one permeate backpressure

valve to be type DV3 as listed in Section 15100.

f. Vacuum Breaker Valves: Provide one vacuum breaker valve on the
permeate piping loop each skid. The valves shall be type VRV1 as
specified in Section 15100.

g. Permeate Pressure Relief: Provide one rupture disk for pressure relief
on the total permeate piping of each skid (existing and proposed) and
1 spare for each installed unit. Rupture disk shall be the Zook Mono
Type with Burst Sensor or engineer approved equal.

A. Cleaning Connections:

1.
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Cleaning connections shall be provided on the feed, interstage and concentrate
piping, as indicated on the design drawings.

The skids shall be constructed with isolation valves to enable each of the two
trees of the first stage, and the one tree of the second stage to be isolated and
cleaned independently without the dismantling of the interconnecting feed

piping.
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B. Instrument and Sample Panels:

1.

The membrane OEM shall provide instrument and sample panels for each of
the RO treatment skids. Each skid panel shall be fabricated from white FRP or
white PVC. Panels shall be fitted with sample valves. There shall be one
permeate sample valve for each pressure vessel on the skid, plus 1° stage feed
and permeate, 2" stage feed and permeate, combined permeate, and
concentrate. The skid sample panel shall also be equipped with a minimum 6-
inch wide by 6-inch deep trough, of the same material as the panel, which will
be drained through a 1.5-inch PVC pipe. Sample valves shall be arranged in
horizontal rows, with the rows staggered so that the upper valves discharge
between the lower valves. Each valve will be fitted with PVC discharge spout,
to prevent splashing. Sample tubing and valves shall be polypropylene and PVC,
respectively for permeate samples and Alloy 400 (Monel) for all RO feed,
interstage, and concentrate samples. All spouts shall be cut so that all
discharges are horizontally aligned. The RO instrument and sample panel is
detailed in the design drawings and specified in more detail under Section
11257: Reverse Osmosis Process Panels and Racks.

C. Sample Tubing and Valves:

High Pressure Samples: Tubing, fittings, and connectors shall be 1/4-inch 316
stainless steel, Swagelok or engineer approved equal. Valves shall be as listed
under Section 15100 for BV7.

Low Pressure Samples: Tubing connectors to be Parker black polypropylene
design. Valves shall be as listed under Section 15100 for BV7.

All sample tubing shall be neatly bundled and enclosed in Schedule 40 PVC
piping from the areas near the sampling points to the sample panel. The bundled
sample lines shall enter and exit the Schedule 40 PVC through machined
openings and all pipe ends shall be capped.

2.04  SPECIALTOOLS AND SPARE PARTS

A General: Special tools and spare parts shall be furnished by the manufacturer of the
respective equipment item. Spare parts shall be suitable packages labeled with respect to
their contents and delivered to the Owner. Indicated quantities below do not include
installed items or items consumed by the Membrane OEM during installation and start-

up.
B. Spare Parts:
1. Spare components for the membrane elements, including:
a. Twenty (20) brine seals for use with the membrane elements.
JCR/ab/specs/11250
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b. Two (2) lots (25 minimum per lot) of O-rings or other types of seals
for element permeate tube interconnectors.

2. Spare components for pressure vessels, including:
a. Ten (10) product water tube (PWT) adaptor seals.
b. Ten (10) PWT adaptors with seals.
C. Ten (10) head seals.
d. Ten (10) sets of head retaining rings (with fasteners).
e. Fifty (50) PWT shims.
f. Three (3) complete head assemblies.
g. Six (6) permeate rupture discs.

C. Special Tools:

1. One (1) set of head retainer ring pliers or other tools required for vessel head
removal.

2. One (1) battery operated, hand-held, digital conductivity meter capable of

measuring and indicating sample conductivities from 0 to 20 mS/cm,
adjustable over 4 ranges. The meter shall have an integral sample cup and be
automatically temperature compensated.

3. One (1) manual SDI test apparatus including a pressure regulator, micron filter
pad holder, 500 mL graduated cylinder, hoses with connectors, and two
hundred 0.45-micron filter pads, as defined in 2.04C.1.

D. Two (2) probing apparatus utilizing 1/4-inch nylon tubing shall be provided.

PART 3 - EXECUTION
3.01 PREPARATION
A Painting and Finishing

1. All surfaces shall be factory finished and/or coated in a manner suitable for
their particular uses in the plant. Such finishes and/or coatings shall be clearly
indicated and specified on the shop Drawings and shall require the Engineer's
approval. Alkyd coating systems will not be acceptable and epoxy, vinyl and
epoxy ester coating systems will generally be acceptable depending upon the
application. On completion of the installation, all surfaces shall be touched up
where necessary with a coating similar to that applied at the factory.
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3.02

3.03

2. All exposed metal surfaces not specified for a special coating system, and with
the exception of stainless steel, shall have one of the applicable coating
systems as specified in Section 09961: High Performance Paints and Coatings.

INSTALLATION

A.

All equipment shall be installed in accordance with the manufacturer's recommendations
and the approved shop drawings, and all work shall be performed by experienced
personnel in accordance with recommended practices. The membrane OEM shall provide
oversight and supervision during installation and integration of the RO trains.

All equipment and material shall be installed plumb and/or horizontal within one-quarter
inch in ten feet and conform to the reviewed shop drawings.

Support structures or skids shall be anchored to the building floor, and grouted in place
with non-shrink grout after final alignment.

The RO skid process piping and pressure vessels shall be flushed, pressure tested,
cleaned/swabbed, and disinfected prior to loading of membrane elements.

The membrane OEM shall supervise and assist the Contractor’s personnel with loading
the membrane elements into the pressure vessels. The membrane OEM shall provide a
minimum of two individuals, of which one individual must be a full-time employee of the
membrane OEM for at least one year.

A competent and experienced representative or project manager of the selected
membrane OEM shall be on site during the entire installation, testing and start-up process
for the RO and CIP systems. The membrane OEM representative shall also be on-site for
final connection of electrical and instrumentation and control wiring to the membrane
OEM supplied RO Skid Instrument Panels.

Control system testing and acceptance, final documentation and training shall be required
per Basic Instrumentation Requirements Section 13410.

INSPECTION AND TESTING

A.

Factory Performance Testing of specific OEM components shall be performed before
delivery to the site to the extent possible:

Any software shall be platform tested.

Any communication protocol between PLCs shall be platform tested.

Functional Testing: Functional testing of the membrane system shall be accomplished utilizing
each membrane skid with test orifices installed in the permeate ports of each vessel to
simulate pressure drops. Skid and pretreatment system shall be operated at representative
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flows with automatic instrument control as required to confirm responsiveness over design
operating range.

3. Testing shall continue until the skid can run for 4 consecutive hours without
interruption. Two successful start-up and shutdown sequences shall be
demonstrated prior to the start of the 4-hour test.

4, Demonstration of correct control loop operation in conjunction with instrument
loop testing is also required.

5. Functional testing will not be considered complete until all associated instrument
loops have been successfully tested.

6. Each skid shall be tested independently and together for a total of four (4) tests.

7. Data Collection During Functional Test: Continuous water quality and mechanical
data shall be collected hourly to verify the proper operation of the instruments
unless otherwise indicated during the performance testing.

8. Conclusion of Function Testing: At the conclusion of the functional testing, the
vessels shall be disinfected, cleaned with the manufacturer’s recommended
cleaning agent, and flushed to ensure vessel cleanliness. Vessel interior surfaces
shall be thoroughly wiped prior to the loading of the membranes.

9. During membrane loading, the brine seals, O-rings, connectors, anti-telescope
device, and physical condition of the module wrap shall be inspected. Serial
numbers and pressure vessel location of each membrane element shall be
documented, tabulated, and furnished to the Engineer for review. Sanitary
conditions shall be maintained throughout the membrane loading activities.
Loading shall only be performed by personnel wearing gloves and utilizing a
membrane manufacturer approved disinfecting solution to sanitize gloves at
regular intervals.

C. Start-Up Testing: Each membrane skid shall be started-up and operated for a total of
twelve (12) hours over a 2-day period at design conditions, during which time two (2)
consecutive day bacteriological samples shall be taken and tested for bacteriological
clearance in accordance with AWWA C653 — Disinfection of Water Treatment Plants.
Following the twelve (12) hours of start-up operations, the skid pressure vessels shall be
surveyed for mechanical integrity of the membrane elements and permeate tube seals by
measuring the permeate conductivity at each vessel. Pressure vessels that yield a permeate
conductivity that is outside of one (1) standard deviation from the average for each stage
shall be profiled to determine the suspected area of failure. The membrane OEM shall make
any changes required to bring the permeate quality of the outlier pressure vessel(s) within
the specified range. Final conductivity measurements from the mechanical integrity testing
shall be submitted to the Engineer for approval prior to beginning the Performance
Testing. Acceptance of these results does not waive the requirements for the membrane
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OEM to provide the system performance as specified in 1.01, C, 1, a, above and as verified
under 3.03, C, herein.

D. Performance Testing: At the completion of installation and functional testing, all systems
related to the RO treatment process shall be cleaned, checked and tested. Each RO
treatment unit skid shall then be started up and normal adjustments for operation made.
The Contractor shall give, in writing, to the Owner and Engineer seven (7) days’ notice that
the plant is ready to undergo the performance test.

1. Time of performance testing for the membrane systems shall occur per
the plant’s startup procedure in Section 01650. Final acceptance of the RO
membrane system will be contingent upon successful performance testing.

2. The unit shall be operated at full capacity for a minimum continuous period of
48 hours. During this period, readings shall be taken each 1/2 hour to
demonstrate that the permeate water quality specified herein can be met,
and to establish baseline operational data for the skids. The CSl shall also take
samples and have them analyzed by an HRS approved laboratory for the
parameters listed under 1.01,C to demonstrate compliance with the permeate
water quality. Two (2) sets of samples shall be taken, one after the first 24
hours of operation and one at the end of the 48 hour test. Feed water quality
shall be monitored during the performance testing to establish a level of
rejection that is provided by the membrane system. If the feed water quality
differs from the values used in the membrane projections, the normalized
rejection shall be used to determine the permeate water quality that is
required to demonstrate system performance. If the equipment fails to
operate continuously due to equipment failure, then the test shall be
restarted. In the event any of the guarantees cannot be met, the membrane
OEM shall be responsible for making any changes required in order to meet
the guarantees. Following the completion of any required changes, the test
shall be repeated.

E. Following start-up and initial operation of the RO treatment system, the membrane OEM
shall submit a report to the Engineer and Owner with the following information: data
showing compliance with the specified performance and water quality parameters,
recommendations for proper chemical feed rates, and recommended valve settings for
flow control.

3.04 OPERATOR TRAINING
A. The membrane OEM shall be responsible for training the Owner’s operating personnel in
the operation, trouble-shooting, and maintenance of the RO membrane treatment
system and ancillary facilities. Classroom sessions and hands-on training will be required.

Classroom instruction shall be given in the following:

1. Basic Water Chemistry.
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2. Pretreatment requirements, Scaling and Fouling of Membranes.

3. Basic Theory of Membrane Separation.
4, Description and function of control system components.
5. Routine Plant Operations.
6. Record keeping and normalization.
7. Routine Maintenance Procedures.
8. Emergency Situations.
9. Cleaning Operations (including when to initiate cleaning).
10. Membrane warranty provisions.
B. The operator training program, hands-on portion, shall be provided by the membrane

OEM and the instrumentation CSI, and will include the following:

1. Start-up and shut-down procedures.
2. Operations of chemical systems.
3. SDI measurement and vessel profiling.
4. Emergency procedures.
5. Use of control system interface hardware.
6. Instrumentation calibration.
7. Membrane system cleaning.
C. The membrane OEM shall provide to the Engineer, a proposed outline of the operator

training program for review, comment, and approval.

D. The operator training program for the RO membrane treatment system and ancillary
facilities will be for at least five (5) one-day sessions. Two (2) additional one-day training
sessions will be scheduled and approved by the Owner to coincide with the first required
cleaning event following start-up. If a cleaning event is not required within the first 18
months of operation, the Owner may use the two (2) additional one-day training sessions
for additional classroom or hands-on training.
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3.05 QUARTERLY SITE VISITS

A. The Membrane OEM shall provide a service contract during the 1-year warranty period
to provide two (2) 8-hour days of on-site technical assistance on a quarterly basis (at a
minimum frequency of every 90 days). While on-site the Membrane OEM shall provide a
fully qualified field representative. The Owner may request assistance with tasks related
to the RO membrane system operations, including, but not limited to: additional training,
data collection, data normalization troubleshooting, membrane cleaning, equipment
calibration, SOP development.

END OF SECTION

JCR/ab/specs/11250
Tt #200-08507-19001 11250-25 061620



SECTION 11257

PROCESS PANELS AND RACKS

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes fabrication and installation of sample panels.

B. Furnish all labor, materials, equipment and incidentals required and install complete,
ready for operation, and field test the RO treatment process and related panels and
instrumentation as shown on the Drawings and specified herein.

C. It is the intent of these specifications to provide for the design, furnishing and
installation of the Process Panels and Racks by the membrane original equipment
manufacturer (membrane OEM). The approved membrane OEMs are listed in Section
11250: Reverse Osmosis Treatment System. The only exception to this requirement is
for panels/racks that are not connected to the membrane skids, which may be
furnished by the 1&C System Supplier (Controls System Integrator) at the Contractor’s
option.

D. Related Work Described Elsewhere:

1. Section 01650: Start-Up and Demonstration.
2. Section 01700: Contract Closeout.
3. Section 06610: FRP Fabrications.
4, Section 09905: Piping, Valve and Equipment Identification System.
5. Division 13: Instrumentation and Controls.
6. Section 15000: Mechanical — General Requirements.
7. Section 15044: Pressure Testing of Piping.
8. Section 15066: Type 316 Stainless Steel Pipe and Fittings.
9. Section 15070: Schedule 80 Polyvinyl Chloride (PVC) Pipe andFittings.
10. Division 16: Electrical.
JCR/ab/specs/11257
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1.02 SUBMITTALS

A. Materials and Shop Drawings:

JCR/ab/specs/11257
Tt #200-08507-19001

Copies of all materials required to establish compliance with the specifications
shall be submitted in accordance with the provisions of Section 01340: Shop
Drawings, Working Drawings and Samples of these Specification. Submittals
shall include at least the following:

a. Detailed shop and erection Drawings showing all important details of
construction, dimensions, materials of construction and anchor bolt
locations.

b. Descriptive literature, bulletins, and/or catalogs of all equipment to be
furnished.

C. Data including principle dimensions, materials and construction, space

required, clearances, piping and electrical connections and
requirements, type of finish, installation instructions and other
pertinentinformation.

d. A complete total bill of materials of all equipment including the
weights of equipment furnished.

e. Complete product literature, wiring diagrams and schematics of the
controllers, control devices and related components.

f. Complete wiring diagrams and schematics of all power and control
systems showing wiring requirements between all system
components, motors, sensors, terminal panels, etc., including
connections to work of other Sections.

g. Performance data for all items of equipment.

h. A list of the manufacturer's recommended spare parts including
manufacturer's name, address, telephone number, part number and
description.

i Detailed drawings of process sample panels and all equipment
associated therewith.

j Schedule of sample stream flow rates required by each proposed

analyzer device, and the associated selection of sample pumps (where
applicable) and sizing of sample piping and valves.
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1.03  DELIVERY, STORAGE, AND HANDLING

A. Sample panels shall be shop assembled to the extent possible and where required by
other Sections. Parts and assemblies that are shipped unassembled shall be suitably
packaged for protection against damage.

1.04  WARRANTY AND GUARANTEES

A. Provide equipment warranty as specified in Section 01740: Warranties and Bonds. The
manufacturer's warranty period shall be concurrent with the Contractor's correction
period for two (2) years, commencing at the time of final acceptance by theOwner.

PART 2 - PRODUCTS
2.01 GENERAL

A. All materials that come into contact with the water being treated or the finished water
shall be on either the EPA or NSF lists of products approved for use in contact with
potable water. Manufacturers shall submit an affidavit with the shop drawings
indicating approval by the EPA or NSF for the materials used in products that come into
contact with the water, in accordance with Rule 62-555.320(3) Florida Administrative
Code.

2.02 RO PROCESS PANELS
A RO Skid Instrument and Sample Panels (Typical of 2) (ISP-07X1)

1. The Membrane OEM shall provide one (1) instrument panel and one (1)
sample panel each for the two (2) new individual RO treatment trains. All
instrumentation associated with an individual RO process skid following the RO
Feed pump shall be provided on each RO Skid Instrument panel, for a total of
two (2) instrument panels and two (2) sample panels.

The instrument panel shall be free-standing and include a wet area for process
sample valves and pressure devices, and NEMA 4X rated instrumentation and
electrical termination enclosures. Instrumentation shall be provided as shown
on the design drawings and listed herein (X indicates number of skid, e.g., 3 or

4):

a. Stage 1 Feed Pressure (PIT-7X1)

b. Stage 1 Concentrate / Stage 2 Pressure (PIT-7X2)
C. Stage 2 Concentrate Pressure (PIT-7X3)

d. Total Permeate Pressure (PIT-7X4)
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e. Stage 1 Permeate Flow (FIT-7X1)

f. Stage 2 Permeate Flow (FIT-7X2)
g. Total Concentrate Flow (FIT-7X3)
h. Total Concentrate Conductivity (AIT-7X2)

i Total Permeate Conductivity (AIT-7X1)

j. Three-Way Pressure Indicator with Manual Selector Dial (Feed
Pressure, Stage 1 Concentrate Pressure, Stage 2 Concentrate Pressure)

k. Three-way Pressure Indicator with Manual Selector Dial (Stage 1
Permeate Pressure, Total Premeate Pressure, Total Concentrate

Pressure.
2. The sample panel shall consist of a wet panel for pressure devices with labeled

sample valves and a drain trough. Sample tubing/valves shall be provided as
shown on the design drawings and listed herein:

a. Permeate Sample from Each Pressure Vessel (39) with space for nine
(9) additional future samples for a total of (48).

b. Combined Permeate Sample from Each Pressure Vessel Array (3)

C. Feed, Interstage and Concentrate Samples

2.03  MATERIALS AND EQUIPMENT

A. General
1. Materials:
a. Construct sample panels of FRP flat sheets and parts in accordance
with Section 06610.
b. Structural components shall be FRP structural shapes complying with
ASTM D-570 for water adsorption.
C. Fasteners shall be FRP rivets or, where required by the structural
engineer, FRP bolts and nuts.
2. Structural Criteria:
a. The panels shall be suitable for all loads imposed.
b. Comply with the 2017 Florida Building Code.
JCR/ab/specs/11257
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Access Requirements:

a. All process panels shall be configured so that the panel face can be
easily removed and swung open on hinges for access to sample tubing
and wiring. Hinges and hardware shall be constructed of 316/316L
stainless steel, and the hinges shall not be visible when panel is in its
normal position. The membrane OEM shall submit the design of the
sample tubing access system for review and approval.

Coatings:
a. Coating on FRP shall be as specified in Section 09961.
b. The color shall match the RO Membrane System support frame and

pressure vessels.
Sample and Impulse Tubing

a. Sample and impulse tubing shall be provided from RO process piping to
the RO panels specified herein, with sample return lines to process
piping or sample waste to floor drains as shown in the design drawings.
Low pressure (150 psi working pressure or lower) sample tubing shall be
black polypropylene flexible tubing rated for a minimum of 250 psi, as
manufactured by Parker or approved equal. Process tubing operating
with higher working pressures shall be 316 stainless steel with
compression fittings and appurtenances with plastic tube inserts,
Swagelok or engineer approved equal as specified in Section 15066:
316 Type Stainless Steel Pipe and Fittings.

b. Sample tubing shall range from 1/4-inch diameter through 3/4-inch
diameter in size, with tubing sizing based on submitted
instrumentation sample flows and sample tap flows, as confirmed by

the panelsupplier.

C. Impulse tubing for pressure devices (gauges, transmitters, and
switches) shall be 3/8-inch diameter insize.

Drainage:

a. Sample ports on process panels shall be equipped with a minimum 6-
inch wide by 6-inch deep trough, of the same material as the panel.

b. Panel drain troughs shall be drained through a 1.5-inch Schedule 40
PVC pipe, field routed to the closest trench floor drain.
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10.
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Sample Taps:

Sample taps (valves) shall be mounted to the panel front and arranged
in horizontal rows, with the rows staggered so that the upper valves
discharge between the lower valves. Each valve shall be fitted with a
1/4- inch tubing discharge spout, to prevent splashing. All spouts shall
be cut so that all discharges are horizontally aligned. The sample
panels are detailed in the design drawings.

Sample tap valves on systems with working pressure below 100 psi
shall be %-inch PVC, 1/4 turn labcock valves by Asahi. Sample tap
valves for working pressures above 100 psi shall be stainless steel 1/4
turn plug valves, 1/4-inch size, as manufactured by Swagelok, NUPRO
orHam-Let, or approved equal.

Low pressure tubing shall be 1/4-inch black flexible polypropylene
tubing rated for a minimum of 250 psi. High pressure tubing and tubing
connectors shall be stainless steel, 1/4-inch steel design, with plastic
tube inserts, Swagelok, or Engineer-approved equal.

Tubing shall be routed from sample points to the sample panel using
Schedule 40 PVC tube chases as specified in Sections 11250.

Where visible, tubing shall be neatly arranged and bundled where
possible. Bundles shall be retained with nylon “Tywraps”, or approved
equal.

Multi-Port Valve (MPV):

Labels:

Multi-Port valves (MPV) shall be provided where required as shown on
the design drawings. MPVs shall have a working pressure up to 500 psi

and shall sustain temperatures of up to 200°F (93°C). Sizes shall range
from 1/4-inch to 1/2-inch and shall have 6, 8 or 12-mm end
connections. Multi-Port valves shall be manufactured by Swagelok, or
Engineer-approved equal.

All instruments and panels shall be labeled in accordance with Sections
09905. Each instrument indicator shall have a label identifying the tag
number and service (e.g. AIT-732 — Concentrate Conductivity).
Identification plates shall be as specified in Section 9905.

Field Instrumentation:

a.

Field instrumentation shall be as specified in Division13.
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11.

12.

Cables and Sample Tubing:

All cables and sample tubing runs shall be on the backside of the panel
and shall only penetrate the face of the panel adjacent to the
instrument that they serve, if applicable. Location of all cable and
sample panel penetrations shall be reviewed and approved prior to
construction.

Electrical Terminations

Provide NEMA 4X rated electrical termination panels fabricated of
Type

316 stainless steel for termination of instrumentation signals and
electrical power to instrument transmitters. A main circuit breaker
along with distribution circuit breakers and terminal block shall be
provided. Electrical and Instrumentation work shall be in accordance
with Division 13 and Division 16.

2.04  ANCHORAGE AND SUPPORT

B. Panels shall be supported from the floor or adjacent wall (where applicable). Anchors,
bolts, nuts, and washers shall be Type 316 stainless steel. Use anti-seize lubricant to
prevent galling of stainless steelfasteners.

PART 3 - EXECUTION

3.01  INSTALLATION

A. Install products in accordance with manufacturer’s instructions and as specified.

3.02  FIELD QUALITY CONTROL

A Pipeline and Tubing:

1.

JCR/ab/specs/11257
Tt #200-08507-19001

Testing shall be in accordance with Section 15044: Pressure Testing of Piping.

END OF SECTION
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SECTION 11300

CARBON DIOXIDE STORAGE AND PRESSURIZED SOLUTION FEED SYSTEM

PART 1 - GENERAL

1.01 SUMMARY

A Scope of Work:

Furnish all labor, materials, equipment, and incidentals required and install, make
ready for operation, and field test a carbon dioxide storage and feed system as
specified herein and as shown in the Drawings.

2. The work covered in these specifications includes the design, furnishing,
installation, and testing of a complete carbon dioxide storage and feed system,
including one (1) liquid carbon dioxide storage tank system complete with
refrigeration system, vaporizer, and vapor heater, regulators, one (1) automatic
pressurized solution feed panel system, two (2) solution feed diffusers, pH
analyzer and transmitter, controls, instrumentation and all piping, valves, and
other appurtenances necessary for a complete system. A Bid Alternate is also
described for the addition of a second Pre-Degasification liquid carbon dioxide
pressurized solution feed panel system and associated appurtenances, which
will be implemented in the project at the discretion of the Owner. Refer to bold
sections throughout this specification for Bid Alternate information.

3. It is the intent of the specifications to provide a complete, operable carbon
dioxide feed system, which shall function as specified herein. The Contractor shall
furnish all items required to provide a complete system regardless of whether or
not such items are specifically mentioned in these specifications or shown on the
Drawings.

B. Related Work Described Elsewhere:

1. Section 01340: Shop Drawings, Working Drawings and Samples

2. Section 01600: Material and Equipment

3. Section 01650: Start-Up and Demonstration

4, Section 01730: Operating and Maintenance Data

5. Section 01740: Warranties and Bonds

6. Section 09961: High Performance Paints and Coatings

7. Section 11217: Vertical In-Line Centrifugal Pumps
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8. Section 15000: Mechanical — General Requirements

9. Section 15044: Pressure Testing of Piping

10. Section 15064: Polyvinyl Chloride (PVC) Pipe and Fittings

11. Section 15066: Type 316 Stainless Steel Pipe and Fittings

12. Section 15070: Schedule 80 Polyvinyl Chloride (PVC) Pipe and Fittings

13. Section 15126: Pipe Hangers and Supports for Process Piping

14. Division 13: Instrumentation and Control

15. Division 16: Electrical

1.02  DESCRIPTION OF SYSTEM

A General: All of the equipment specified herein shall be furnished by a single manufacturer
and shall be in complete conformity with these Specifications. The Manufacturer and
Contractor are responsible for furnishing and installing all equipment necessary for a fully
operational system as specified herein and shown on the Drawings. All of the equipment
specified herein is intended to be standard equipment for use in a carbon dioxide storage
and feed system.

B. System Operation:

1. General: The carbon dioxide storage and feed system specified shall be furnished
for the generation and feed of carbonic acid solution at two (2) injection
applications points within the South Regional Water Treatment Plant, including
(a) pH adjustment of the RO blended water prior to degasification and (b) pH
adjustment and stabilization of the RO Blended water after degasification.

JCR/ab/specs/11300
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The application of generated carbonic acid solution to the RO blended
water prior to degasification (Bid Alternate 1) will reduce the pH for
hydrogen sulfide removal by the downstream degasification system.

The application of generated carbonic acid solution to the degasified
water will increase the buffering capacity, aid in pH control, and allow the
alkalinity to be increased by subsequent sodium hydroxide addition
within the chlorine contact and blending basin.

The pH adjustment of the degasified water will be accomplished by using
carbonic acid solution from one (1) respective carbon dioxide pressurized
solution feed panel system. The carbon dioxide pressurized solution feed
panel system shall mix carbon dioxide gas, which will be drawn under low
pressure from one (1) shared carbon dioxide storage tank, with carrier
water to produce a carbonic acid solution. The carrier water source shall
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be supplied from the 24-inch reverse osmosis blended water (ROBW) as
shown in the Drawings.

d. Bid Alternate (Pre-Degasification CO, Feed System): The pH adjustment
of the RO blended water will be accomplished by using carbonic acid
solution from one (1) respective carbon dioxide pressurized solution
feed panel system. The carbon dioxide pressurized solution feed panel
systems shall mix carbon dioxide gas, which will be drawn under low
pressure from one (1) shared carbon dioxide storage tank, with carrier
water to produce a carbonic acid solution. The carrier water source shall
be supplied from the 24-inch reverse osmosis blended water (ROBW) as
shown in the Drawings.

Carbon dioxide gas will be fed on a continuous basis to the solution feed panel
system(s). Liquid carbon dioxide will be vaporized and maintained at 300 psig
and 0 degrees Fahrenheit in the area above the liquid in the storage tank. From
the vapor outlet of the tank, the carbon dioxide gas shall be piped to a vapor
heater where it shall be heated to near room temperature. After the vapor
heater, the carbon dioxide gas will pass through two regulators for pressure
reduction. The first stage regulator will reduce the pressure from approximately
300 psig to 120 psig. After the pressure reduction, the carbon dioxide gas will be
piped to the carbon dioxide pressurized solution feed panel system where the
second regulator (on each panel system) will reduce the pressure from 120 psig
to the required operating pressure. Downstream of the second pressure
regulator on the solution feed panel, carbon dioxide vapor will be diffused with
an injector into a carrier water line taken from the 24-inch ROBW line via booster
pumps.

Two (2) in-line static mixers (on each panel system) will continuously mix the
carbon dioxide vapor and carrier water in a side stream to form a high pressure
carbonic acid solution.

For the CO, application to the RO blended water prior to degasification Bid
Alternate, the rate of carbon dioxide mass feed to the carrier water and water
injection point will be automatically adjusted based on a pH set-point and pH
feedback transmitter. The pH set-point for the RO blended water will be based
on the target pH for degasification after carbon dioxide addition. Carbon dioxide
flow to the panel will be controlled by a carbon dioxide control valve, with a 10:1
turndown, that opens when there is flow to the degasification system and closes
when water is not being supplied. Control of the system will be provided within a
master control panel through the use of a programable logic controller (PLC).

For the CO; application to the degasified water, the rate of carbon dioxide mass
feed to the carrier water and water injection point will be automatically adjusted
based on a carbon dioxide dose set-point and the plant supply water flow. The
carbon dioxide feed rate will be automatically trimmed according to a water pH
set-point. The pH set-point for the degasified water will be based on the finished
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water pH after sodium hydroxide addition. Carbon dioxide flow to the panel will
be controlled by a dual gas fed train with high and low flow carbon dioxide control
valves, each with a 10:1 turndown, that open when there is flow to the
degasification system and closes when water is not being supplied. Control of
the system will be provided within a master control panel through the use of a
programmable logic controller (PLC).

The carbon dioxide pressurized solution feed system shall be provided with a CO,
Master control panel with a PLC to control the pre degasification Bid Alternate
and post degasification feed panels.

a. For the pre-degasification CO, application Bid Alternate, the Master
Control Panel shall receive a pH set point and pH transmitter signal on
which the carbon dioxide feed rate is controlled. The pH transmitter
signal will be from the pH analyzer after CO, addition for pre-
degasification pH adjustment. A carbon dioxide mass flow meter, and
transmitter will monitor the carbon dioxide mass flow rate for the
pressurized solution feed panel and send an analog signal to the PLC. The
PLC will evaluate the carbon dioxide dosage based on a pH set-point and
pH transmitter signal and will transmit a proportional signal to the
electro-pneumatic transducer to control the carbon dioxide control
valve. The electro-pneumatic I/P transducer in the pressurized solution
feed panel will utilize pressurized carbon dioxide gas for pneumatic
control.

b. For the post degasification CO, application, the Master Control Panel
shall receive a carbon dioxide dose (mg/L) set-point, pH trim set-point,
and plant water flow signal on which the carbon dioxide feed rate is
calculated. A carbon dioxide mass flow meter, and transmitter will
monitor the carbon dioxide mass flow rate for the pressurized solution
feed panel and send an analog signal to the PLC. The PLC will evaluate
the carbon dioxide dosage along with the plant flow, and then transmit
an electronic signal from an electro-pneumatic I/P transducer to control
the carbon dioxide control valves. Additionally, in the event that the pH
set-point after carbon dioxide and sodium hydroxide addition is exceeded
at the pH monitoring point, a pH signal will be sent to the PLC to override
the plant flow and carbon dioxide flow signals, and then adjust the
respective carbon dioxide dosage. The electro-pneumatic I/P transducer
in the pressurized solution feed panel will utilize pressurized carbon
dioxide gas for pneumatic control.

The plant design flow that the carbon dioxide system will be treating will range
from 2.0 to 6.0 MGD for this expansion phase. Upon further expansion in the

future, the plant design flow rate will range up to 10.0 MGD.

Flow Conditions Summary — Bid Alternate - Pre-Degasification Carbon Dioxide
Pressurized Solution Feed System (PSF No. 1):
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Plant water flow: 2.0-6.0 MGD (10 MGD ultimate maximum)

Carbon dioxide dosage: 12 — 120 pounds per hour
Carrier water flow: 120 gpm
Carrier water pressure: 60— 100 psig
9. Flow Conditions Summary — Post-Degasification Carbon Dioxide Pressurized

Solution Feed System (PSF No. 2):

Plant water flow: 2.0 - 6.0 MGD (10 MGD ultimate maximum)
Carbon dioxide dosage: 5 —120 pounds per hour

Carrier water flow: 120 gpm

Carrier water pressure: 60— 100 psig

1.03  QUALITY ASSURANCE

A. The equipment furnished shall be products of a single manufacturer who is fully
experienced, reputable, and qualified in the manufacture of the equipment to be
furnished. The system components shall be designed, constructed, delivered, and
installed in accordance with the best practices and methods.

B. In order to provide unit responsibility, all equipment specified under this section shall be
furnished by a single supplier. The supplier shall be responsible for all coordination of
system design, fabrication, manufacture and shipping. The manufacturer, supplier, and
the Contractor shall together assume complete responsibility for the proper installation
and operation of the entire carbon dioxide storage and feed system. The Manufacturer
shall have a minimum of five (5) years of experience in the production of carbon dioxide
storage and feed equipment.

C. The Manufacturer shall have evidence that the Manufacturer’s feed panel of equivalent
or larger capacity and carbon dioxide storage tank of equivalent or larger capacity in a
municipal drinking water application has been in successful operation for at least five (5)
years.

D. Acceptable manufacturers: TOMCO; Equipment Company or Engineer Approved Equal.
Any design or construction changes required to the layout, piping layout, pipe sizes,
equipment configuration, electrical, and the like as shown on the Drawings and/or
installation including all support appurtenances due to the furnishing of system provided
by an alternate manufacturer shall be the responsibility of and at the expense of the
Contractor.

1.04 SUBMITTALS

A. Submittals of all materials and equipment required to establish compliance with these
Specifications shall be submitted in accordance with the provisions of Section 01340:
Shop Drawings, Working Drawings and Samples. Submittals shall include at least the
following:
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1. Descriptive literature, bulletins, catalogs, and catalog cut sheets of each item of

equipment.

2. ASME Code for Unfired Pressure Vessels certifications.

3. The empty weight and the maximum operating weight of each major item of
equipment.

4, Certified shop and erection drawings showing all important details of

construction, dimensions, and anchor bolt locations. Shop drawings shall also
show complete information regarding location, size, type, and length of all welds
in accordance with "Standard Welding Symbols" AWS A2.0 of the American
Welding Society. Special conditions shall be fully explained by notes or details.

5. Complete piping and valving layouts and schematics for the carbon dioxide feed
system equipment supplied.

6. A complete, total bill of materials and parts list for all equipment.

7. A list of the manufacturer's recommended spare parts and special tools. Include
gaskets, packing, and other parts on the list.

8. List of local facilities and service organizations to obtain parts and service labor.
9. Complete installation, handling, and storage instructions.
10. Complete electrical and control schematics and interconnecting wiring diagrams

and schematics showing extent of factory prewiring and required field wiring.
Diagrams and schematics shall indicate all power and control systems including
wiring requirements between all system components, motors, sensors, control
panel and related systems, including connections to the work of other trades and
Specification Sections.

B. Prepare the above information as a single package shop drawing submittal.
1.05 OPERATING INSTRUCTIONS

A. Operating and maintenance manuals shall be furnished to the Owner and Engineer in
accordance with Section 01730: Operating and Maintenance Data. The manual shall be
prepared specifically for this installation and shall include all required bulletins, catalog
cut sheets, drawings, equipment lists, descriptions, and necessary information that are
required to instruct operating and maintenance personnel unfamiliar with all of the
equipment specified herein. A complete, corrected, and approved copy of the shop
drawing submittal shall be included with each manual provided.
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B.

The operation and maintenance manuals shall be provided at a time in advance of the
instruction and training period that is approved by the Owner.

1.06 TOOLS AND SPARE PARTS

A.

Special tools required for normal operation and maintenance shall be supplied for each
piece of equipment furnished.

Each piece of equipment shall be furnished with the manufacturer's recommended spare
parts and shall include, as a minimum but not be limited to, the following:

1. One (1) complete maintenance package for the carbon storage tank's
refrigeration, evaporation, and heater units as recommended by the
manufacturer.

2. One (1) complete rebuilding kit for the carbon dioxide control valves.

All tools and spare parts shall be furnished in containers clearly identified with indelible
markings as to their contents. Each container shall be packed with its contents protected
for long-term storage.

1.07 PRODUCT DELIVERY, STORAGE AND HANDLING

A. The manufacturer of the equipment shall deliver a complete system ready for installation
by the Contractor.

B. All equipment shall be crated, delivered, and uncrated so as to protect against any
damage.

C. All equipment and material shall be stored in a clean, dry, weathertight building. All
equipment and material shall be properly protected so that no damage or deterioration
shall occur during a prolonged delay from the time of shipment until installation is
completed and the equipment is ready for operation.

D. Handle all equipment and materials during delivery, storage, and installation in a manner
to prevent damage of any nature and in accordance with manufacturer's approved
instructions.

E. The finished surfaces of all exposed flanges shall be protected by wooden blank flanges,
strongly built and securely bolted thereto.

F. Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer.

G. Any dismantled parts delivered with permission from the Engineer shall be properly
labeled and/or tagged to provide for ease of re-assembly.
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1.08

WARRANTY AND GUARANTEES

A.

Provide equipment warranty as specified in Section 01740: Warranties and Bonds. The
Manufacturer's warranty period shall be concurrent with the Contractor's for at least two
(2) years, commencing at the time of final acceptance by the Owner. Guarantee shall
cover all necessary labor, equipment, materials, and replacement parts resulting from
faulty or inadequate equipment design, improper assembly, defective workmanship and
materials, leakage, breakage or other failure of all equipment and components furnished.

Furnish to Engineer a written certification signed by the manufacturer’s representative
that the installed equipment:

1. Has been installed per manufacturer’s requirements.

2. Is ready to be operated on a continuous basis, and is free from any known defects.

PART 2 - PRODUCTS

2.01

2.02

MATERIALS AND EQUIPMENT - GENERAL

A

These Specifications are intended to give a general description of what is required but do
not cover details of construction which may vary in accordance with the exact
requirements of the equipment as offered. They are, however, intended to include the
furnishing, shop testing, delivery, installation, supervision, and field testing of all
materials, equipment and appurtenances for the carbon dioxide storage and feed system
as herein specified, whether specifically mentioned in these Specifications or not. Also
included in these Specifications is the instruction of the regular operating personnel in
the care, operation and maintenance of all equipment.

All necessary accessory equipment and auxiliaries required for the proper functioning of
the carbon dioxide feed system installation, incorporating the highest degree of standards
for the specified type of service, shall be furnished by the system supplier whether or not
specifically mentioned in these Specifications or shown on the Drawings.

All hardware shall be 316 stainless steel.

All water treatment chemicals and materials that will come into contact with drinking
water shall comply with the requirements of NSF/ANSI 60 and NSF/ANSI 61.

LIQUID CARBON DIOXIDE STORAGE TANK

A.

One (1) liquid carbon dioxide storage tank shall be provided. The storage tank shall be
horizontal with I-beam frame and capable of holding 100,000 lbs. (50 tons) of liquid
carbon dioxide at 300 psi and O degrees Fahrenheit. The storage unit shall consist of a
welded carbon steel pressure vessel designed and constructed in accordance with Section
VIII, Division 1 of the ASME Code for Unfired Pressure Vessels with a maximum allowable
working pressure of 350 psi. The tank shall be furnished complete with a liquid level
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gauge with a 6-inch dial and a transmitter calibrated to read in pounds, a 0 to 600 psig
pressure gauge with a 6-inch dial and a transmitter, and all necessary schedule 80 pipe
connections for filling and withdrawal of carbon dioxide from the storage tank. The level
transmitter and the pressure transmitter shall each send a 4-20 mA signal to the plant
SCADA system for indication of tank liquid level in pounds and pressure (psi), respectively.
The tank shall have approximate dimensions of 56'-6" long x 7'-8" wide x 9'-0" high. Tank
shall be TomCO2 Model 5075CA C-series, or Approved Equal.

B. The tank shall be insulated with a urethane foam type insulation. The vessel shall be
applied with a primer prior to insulation. Prior to prime coating, all metal surfaces of the
equipment within the system shall be thoroughly clean, dry, and free from all mill scale,
rust, grease, dirt, paint, and other foreign substances. The insulation shall be a minimum
of 4-inches thick and shall be covered with a 0.063-inch factory painted white aluminum
shell. The ends shall be covered with aluminum pre-formed flanged and dished heads.
The thermal conductivity (U-factor) for the insulated tank wall shall be a maximum of 0.04
Btu/hr e ft? e degrees F.

C. The proposed storage tank shall be furnished with an enclosure at one end to provide
weather protection for the refrigeration unit, vaporizer, vapor heater, electrical and
control equipment, piping, and valves. The enclosure shall consist of an aluminum
structural frame covered with aluminum sheeting. The aluminum sheeting shall have a
minimum thickness of 0.04 inches. The enclosure shall be furnished with a lockable
hinged door for access. Enclosure shall provide adequate ventilation for the enclosed
equipment. Enclosures shall be self-supporting without requiring additional or external
structural support.

D. The storage tank, enclosure, frame, and other exposed metal surfaces shall be painted in
accordance with the Manufacturer's standards for carbon dioxide service. Final finish
coatings shall be polyurethane or equal coating system to provide UV resistance without
chalking or fading.

E. The tank shall be protected from being subjected to pressures greater than the maximum
allowable working pressure (350 psig) by means of two (2) ASME approved safety relief
valves operating in conjunction with a three-way switching valve and two (2) bleeder type
relief valves.

F. The tank shall be provided with a pressure switch and transmitter to transmit an alarm
signal automatically to the Plant SCADA in the event of excessive high or low pressure in
the storage tank. The alarm horn and indicating lights shall be mounted on the
refrigerator control panel located on the storage tank. The panel shall be complete with
an alarm silence circuit to shut off the audible alarm. Contacts shall be provided for
remote indication of high and low tank pressure alarm.

G. All piping and fittings furnished as part of the storage vessel shall be grade B, seamless,
Schedule 80 304 stainless steel with 2,000 psi rated threaded joint fittings. Stainless steel
ball valves shall be provided at tank connections for the liquid fill, vapor return and vapor
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process lines and where needed to remove and service the vaporizer, vapor heater and
other equipment and connections without emptying the tank.

H. Storage tank shall include a factory installed grounding lug and elliptical manway.

l. The tank anchorage shall be designed in accordance with the applicable wind loading
design standards as referenced herein. Design calculations shall be provided for the tank
anchorage and shall be signed and sealed by a Professional Engineer registered in the
State of Florida.

Wind Loads: ASCE 7-10
2017 Florida Building Code
Risk Category: 1]
Ultimate Design Wind Speed (mph): Vur=150
Wind Exposure Category: C

2.03  REFRIGERATION SYSTEM

A The tank shall be provided with a complete environmentally safe refrigeration system
utilizing R-404A refrigerant. The evaporator coil of the refrigeration unit shall be located
inside the top portion of the storage tank, with the compressor and air-cooled condensing
coil mounted on the front head at the end of the tank. The system shall automatically
maintain the carbon dioxide in the storage tank at O degrees F and 300 psi. The
refrigeration unit shall be equipped with a condensing unit driven by a 6-hp, 480-volt, 60
Hz cycle, 3-phase compressor and provided with a circuit breaker disconnect switch,
motor starter, and a 120-volt control voltage transformer mounted in a NEMA 4X Type
304 stainless steel enclosure. The condensing unit shall include a sight glass, refrigerant
line, solenoid valve, expansion valve, and refrigeration coil mounted internally in the
storage tank. Automatic controls shall be provided to start and stop the compressor,
thereby controlling the temperature of the carbon dioxide in order to maintain the proper
operating pressure (295 psig — 305 psig).

2.04 VAPORIZER

A. The storage tank shall be provided with one (1) complete electric pressure building
vaporizer capable of vaporizing at least 240 Ibs. per hour of liquid carbon dioxide at 300
psig and O degrees F in the storage tank. Automatic controls shall be provided to control
the vaporizer to maintain the tank pressure above 245 psig. An adjustable differential
pressure switch shall activate the vaporizer at 245 psig and shall deactivate the unit at
255 psig. Liquid carbon dioxide shall be drawn off of the tank near the bottom, with the
vapor line returning to the tank near the top. A purging valve for easy removal of
accumulated impurities and safety controls including a safety relief valve, a thermostat
for over heat protection and a fused control circuit for coil protection shall be provided.
Electric power to the unit shall be 12 kW at 480 volt, 3-phase, 60-Hz. Wiring shall be in
accordance with the National Electrical Code. The electrical controls shall be housed in a
NEMA 4X type 304 stainless steel enclosure with a circuit breaker disconnect switch. The
electric vaporizer shall be supplied as an integral part of the storage tank, prepiped,
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prewired, preinsulated and located and in the aluminum equipment enclosure. The
vaporizer shall be model No. M-259Cl as manufactured by TomCO; Equipment Company,
or Engineer-approved equal.

2.05 VAPOR HEATERS

A

The tank shall be provided with one (1) 4 kW carbon dioxide vapor heater to heat the 0
degrees F carbon dioxide gas to near room temperature (70 °F). The vapor heater shall
be supplied complete with a temperature controller utilizing a copper capillary sensing
element adjustable from 30 to 110 degrees F. The vapor heaters shall include solid high
conductivity aluminum pressure castings containing the electrical resistance heaters and
aluminum castings containing the stainless-steel tubing for the carbon dioxide vapor. An
overheat device shall be supplied to shut off the heating element should the temperature
reach 200 degrees F. A manual reset button shall be supplied for restarting the heater
after the overheat temperature controller has been tripped out. Electric power to the
unit shall be 480-volt, single-phase, 60-Hz. The electrical components shall be housed in
a stainless-steel enclosure with a thru-the-door disconnect switch. The vapor heaters
shall be model No. CVH-4SS as manufactured by TomCO, Equipment Company or
Engineer approved equal. The vapor heaters shall be shipped, installed, prepiped, and
prewired inside the storage tank equipment enclosure.

A pressure relief valve shall be provided with the tank downstream of the vapor heater
to protect the components from over pressurization due to thermal expansion. Relief
pressure shall be pre-set at 450 psig and the relief valve shall be constructed of brass with
stainless steel spring. The relief valves shall be rated for carbon dioxide service.

2.06  FIRST AND SECOND STAGE CARBON DIOXIDE PRESSURE REGULATORS

A.

The storage tank shall be provided with one (1) first stage pressure regulator, Fisher Series
627 or equal, complete with pressure gauge downstream of the vapor heater and
prepiped inside the equipment enclosure. The regulator shall reduce the pressure from
the vapor heater from 300 psig to 120 psig. The regulator shall have a malleable iron
body, aluminum spring case and lower case, nitrite and aluminum valve disc and holder,
nylon fabric coated with nitrite diaphragm, stainless steel valve stem and valve stem
guide. The outlet pressure of the regulator shall be easily adjusted through the use of an
adjustant screw. A pressure gauge, 2% -inch dial, 0-300 psi range, complete with isolation
valve, shall be provided for indication of the carbon dioxide pressure downstream of each
regulator.

Each carbon dioxide pressurized solution feed panel shall be furnished with one (1)
second stage pressure reducing valve with isolation valve for reducing the carbon dioxide
vapor from 120 psig to the operating set-point prior to entering the flow indicator as
required by the Manufacturer. The pressure regulator shall be a Fisher Series 627, or
equal with a malleable iron body, aluminum spring case and lower case, nitrile and
aluminum valve disc and holder, nylon fabric coated with nitrile diaphragm stainless steel
valve stem and valve stem guide, and 70-150 psi spring range. The outlet pressure of the
regulator shall be easily adjusted through the use of an adjustment screw.
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2.07  CARBON DIOXIDE PRESSURIZED SOLUTION FEED PANEL SYSTEM

A. Furnish and install one (1) carbon dioxide pressurized solution feed panel capable of
feeding 120 Ibs. of carbon dioxide per hour (2,880 lbs. carbon dioxide/day), at 60 psig
minimum and 100 psi maximum.

A second carbon dioxide pressurized solution feed panel capable of feeding 120 Ibs. of
carbon dioxide per hour (2,880 Ibs. carbon dioxide/day), at 60 psig minimum and 100
psi maximum will be provided under Bid Alternate 1, if selected for inclusion in the
project by the Owner.

B. The carrier water supply shall be capable of providing a minimum of 120 gpm to each
carbon dioxide solution feed system panel at 60 to 100 psig at approximately 60 to 95 °F.
The carrier water shall be supplied via vertical in-line centrifugal booster pumps as
specified in Section 11217 from the 24-inch ROBW as shown in the Drawings. The
Contractor shall coordinate with the supplier the connection of the carrier water line to
the solution feed systems.

C. Bid Alternate (Pre-Degasification CO, Feed System): Contractor shall provide an additive
Bid Alternate to supply and install a solution feed panel and associated piping, pumps,
valves and appurtenances for the addition of carbon dioxide solution into the pre-
degasification injection point as shown on the Drawings. The solution feed panel for
this bid alternate includes one (1) factory assembled, enclosed free-standing, type 304
stainless steel carbonic acid pressure solution feed panel shall be provided and installed
for the pre-degasification application (No. 1) as shown in the Drawings. All materials
within the pressurized solution feed panel in contact with drinking water shall be
compliant with ANSI/NSF Standard 61. Carbon dioxide gas piping and fittings within the
assembly shall be 3/4-inch, Type 304 stainless steel, Schedule 80. The water and
carbonic acid solution piping and fittings shall be 3-inch, Type 304 stainless steel,
schedule 10. The electrical supply to the panel shall be 120 volts, 60 Hertz. The panel
shall have approximate dimensions of 68 inches long by 32 inches wide by 60 inches
tall. The panel shall have the following components mounted on or within the enclosed

panel:

1. One (1) stainless steel wye type strainer on the carbon dioxide vapor line on the
inlet side of the panel.

2. One (1) second stage pressure reducing valve as specified previously in Section
2.06.B.

3. Two (2) pressure gauge shall be provided for indication of the carbon dioxide
pressure upstream and downstream of the second stage carbon dioxide
pressure regulator. The pressure gauges shall be stainless steel with a 2%-inch
dial, 0-200 psi range, installed complete with a stainless steel ball valve for
isolation.

JCR/ab/specs/11300

Tt #200-08507-19001 11300-12 012920



JCR/ab/specs/11300
Tt #200-08507-19001

One (1) electric actuated carbon dioxide solenoid valve, with manual bypass,
shall be provided for starting and stopping the carbon dioxide flow to the panel
based on the starting and stopping of the plant flow. The valve body shall be
stainless steel construction. The valve shall have a 120-volt solenoid. A manual
by-pass isolation ball valve shall be provided to by-pass flow around the
solenoid valve for manual operation. The valve body shall be constructed of
Type 316 stainless steel and be suitable for carbon dioxide.

One (1) electronic coriolis carbon dioxide flow meter and transmitting indicator
with local readout shall be provided. The meter shall be designed for mass flow
and shall transmit an analog signal to the programmable controller. The body
and wetted parts shall be Type 304 stainless steel. The accuracy of the meter
shall be within +/- one percent. The sensor housing shall be Type 304L stainless
steel and the meter housing shall be NEMA 4X. The flow meter shall be Micro-
Motion Elite-Series, or Engineered approved equal.

One (1) gas actuated (ATO) carbon dioxide flow control valve shall be furnished
and installed. The control valve shall have a 10:1 turndown. The valve shall have
Type 316 stainless steel body, stainless steel trim with all elastomeric
components compatible with a corrosive environment and carbon dioxide
service. The valve shall be pneumatically operated with a spring opposed
diaphragm actuator controlled by an electronic signal from the electro-
pneumatic I/P transducer. The transducer converts a DC current input signal to
a directly proportional pneumatic output. The transducer is designed to accept
a 4-20 mA DC proportional control signal from the programmable controller.
The valve actuator shall be supplied complete with a carbon dioxide gas
regulator for utilizing the carbon dioxide gas at the panel as the pneumatic
source.

One (1) manually operated carbon dioxide flow control valve for use as a bypass
valve shall be provided for manual, fine flow-control of the carbon dioxide gas
in the event of automatic control valve failure. The valves shall have Type 316
stainless steel body, stainless steel trim for use in a corrosive environmental
carbon dioxide service.

Two (2) inline static mixers of PVC construction shall be furnished to
continuously mix the carbon dioxide with the carrier water. The carbon dioxide
vapor shall be injected upstream of the mixer through a stainless steel gas
injector/diffuser to provide fine bubbles. Two (2) pressure gauges shall be
provided, one on each side of the mixers to indicate excessive pressure drop
through the mixers. Pressure gauges shall have stainless steel internals, a 2-
1/2-inch dial, 0-160 psig range, and a 316 stainless steel isolation valve.

Eight (8) carbon dioxide isolation ball valves shall be provided on the panel,

including one for the panel inlet, two for the control valve, one for the solenoid
valve bypass, three for the flow meter isolation and bypass, and one for the
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manual drain line from the static mixes. The ball valves shall be constructed of
Type 316 stainless steel and be suitable for carbon dioxide.

10. Two (2) carbon dioxide pressure relief valves shall be supplied in the carbon
dioxide gas line for component protection. The valves shall have a brass body
and stainless steel spring. Pressure relief valves shall be set to relieve at 150
psig and 50 psig, respectively.

11. One (1) stainless steel ball check valve shall be provided in the carbon dioxide
injection line.

12. One (1) carbon dioxide injector/diffuser shall be provided to inject carbon
dioxide gas into the carrier water line.

13. The carrier water feed line shall feature a low-pressure switch wired to the PLC
to signal an alarm in the event of low pressure.

14. One (1) local termination panel housed in a NEMA 4X Type 304 stainless steel
enclosure shall be provided as an integral component of the free-standing
solution feed skid assembly. The local termination panel shall provide the
housing and hard-wire connections to receive all control signals related to the
pressurized solution feed system and transmit control signals to the CO, Master
Control Panel PLC. The termination panel shall be complete with all necessary
hardware to make a complete system.

a. The termination panel will include connections from each of the
following to transmit command signals to the CO, Master Control Panel:

Electronic Coriolis carbon dioxide flow meter;
Electro-pneumatic transducer for flow control valve;
Carbon dioxide solenoid valve; and

Carrier water low pressure switch.

D. One (1) factory assembled, enclosed free-standing, type 304 stainless steel carbonic acid
pressure solution feed panel shall be provided and installed for the post-degasification
application (No. 2) shown in the Drawings. All materials within the pressurized solution
feed panel shall be compliant with ANSI/NSF Standard 61. Carbon dioxide gas piping and
fittings within the assembly shall be 3/4-inch, Type 304 stainless steel, Schedule 80. The
water and carbonic acid solution piping and fittings shall be 3-inch, Type 304 stainless
steel, schedule 10. The electrical supply to the panel shall be 120 volts, 60 Hertz. The panel
shall have approximate dimensions of 68 inches long by 32 inches wide by 60 inches tall.
The panel shall have the following components mounted on or within the enclosed panel:

1. One (1) stainless steel wye type strainer on the carbon dioxide vapor line on the
inlet side of the panel.
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One (1) second stage pressure reducing valve as specified previously in Section
2.06.B.

Two (2) pressure gauge shall be provided for indication of the carbon dioxide
pressure upstream and downstream of the second stage carbon dioxide pressure
regulator. The pressure gauges shall be stainless steel with a 2%-inch dial, 0-200
psi range, installed complete with a stainless-steel ball valve for isolation.

One (1) electric actuated carbon dioxide solenoid valve, with manual bypass, shall
be provided for starting and stopping the carbon dioxide flow to the panel based
on the starting and stopping of the plant flow. The valve body shall be stainless
steel construction. The valve shall have a 120-volt solenoid. A manual by-pass
isolation ball valve shall be provided to by-pass flow around the solenoid valve
for manual operation. The ball valve shall be constructed of Type 316 stainless
steel and be suitable for carbon dioxide.

One (1) electronic coriolis carbon dioxide flow meter and transmitting indicator
with local readout shall be provided. The meter shall be designed for mass flow
and shall transmit an analog signal to the programmable controller. The body
and wetted parts shall be Type 304 stainless steel. The accuracy of the meter
shall be within +/- one percent. The sensor housing shall be Type 304L stainless
steel and the meter housing shall be NEMA 4X. The flow meter shall be Micro-
Motion Elite-Series, or Engineered approved equal.

Two (2) gas actuated (ATO) carbon dioxide flow control valves (high and low flow)
shall be furnished and installed. Each high and low flow control valve shall have a
10:1 turndown. The valves shall have Type 316 stainless steel body, stainless steel
trim with all elastomeric components compatible with a corrosive environment
and carbon dioxide service. The valves shall be pneumatically operated with a
spring opposed diaphragm actuator controlled by an electronic signal from the
electro-pneumatic I/P transducer. The transducer converts a DC current input
signal to a directly proportional pneumatic output. The transducer is designed to
accept a 4-20 mA DC proportional control signal from the programmable
controller. The valve actuator shall be supplied complete with a carbon dioxide
gas regulator for utilizing the carbon dioxide gas at the panel as the pneumatic
source.

Two (2) needle valves shall be provided, one for each high and low gas actuated
flow control valve for manual bypass and fine flow-control of the carbon dioxide
gas in the event of automatic control valve failure. The valves shall have Type 316
stainless steel body, stainless steel trim for use in a corrosive environmental
carbon dioxide service.

Two (2) inline static mixers of PVC construction shall be furnished to continuously
mix the carbon dioxide with the carrier water. The carbon dioxide vapor shall be
injected upstream of the mixer through a stainless-steel gas injector/diffuser to
provide fine bubbles. Two (2) pressure gauges shall be provided, one on each
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side of the mixers to indicate excessive pressure drop through the mixers.
Pressure gauges shall have stainless steel internals, a 2-1/2-inch dial, 0-160 psig
range, and a 316 stainless steel isolation valve.

9. Ten (10) carbon dioxide isolation ball valves shall be provided on the panel,
including one for the panel inlet, two for each control valve, one for the solenoid
valve bypass, three for the flow meter isolation and bypass, and one for the
manual drain line from the static mixes. The ball valves shall be constructed of
Type 316 stainless steel and be suitable for carbon dioxide.

10. Two (2) carbon dioxide pressure relief valves shall be supplied in the carbon
dioxide gas line for component protection. The valves shall have a brass body and
stainless-steel spring. Pressure relief valves shall be set to relieve at 150 psig, 100
psig, and 50 psig, respectively.

11. Two (2) stainless steel ball check valves shall be provided in the carbon dioxide
injection line.
12. Two (2) carbon dioxide injector/diffusers shall be provided to inject carbon

dioxide gas into the carrier water line.

13. The carrier water feed line shall feature a low-pressure switch wired to the PLC
to signal an alarm in the event of low pressure.

14. One (1) PLC Master Control panel housed in a NEMA 4X Type 304 stainless steel
enclosure shall be provided as an integral component of the free-standing
solution feed skid assembly. The panel shall provide the housing and hard-wire
connections to receive all control signals related to both pressurized solution feed
systems and transmit control signals to the PSF Panels and SCADA System. The
Master Control Panel shall be complete with all necessary hardware to make a
complete system.

E. The above shall be factory assembled and all field connections clearly marked, and shall
include all valves, gauges, pipe, pipe fittings, wiring, etc. required for a fully functioning
panel. All welded stainless steel shall be pickled and passivated in accordance to ASTM
A380. The entire assembly shall be shop tested and calibrated.

2.08 SOLUTION DIFFUSER

A. Bid Alternate (Pre-Degasification CO, Feed System): One (1) carbon acid solution
diffuser assembly shall be provided for the pre-degasification application (No. 1) to
completely disperse the carbonic acid solution into the 24-inch RO blended water
pressurized pipe where shown in the Drawings. The injection diffuser assembly shall be
designed and sized by the Manufacturer for 120 gpm of carbonic acid solution flow. The
diffuser shall be complete with 150# flanged connections. The diffuser and flanged
connections shall be constructed of Type 316 stainless steel. One (1) pressure gauge
shall be provided for indication of the carbonic acid solution pressure at the discharge
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location as shown in the Drawings. The pressure gauge shall be complete with a
stainless-steel isolation valve, equipped with stainless steel internals, a 2-1/2-inch dial,
and 0-160 psig range.

One (1) carbon acid solution diffuser assemblies shall be provided for the post-
degasification application (No. 2) to completely disperse the carbonic acid solution into
the chlorine contact basin splitter box (not-pressurized) where shown in the Drawings.
The injection diffuser assembly shall be designed and sized by the Manufacturer for 120
gpm of carbonic acid solution flow. The diffuser shall be complete with 150# flanged
connections. The diffuser and flanged connections shall be constructed of Type 316
stainless steel. One (1) pressure gauge shall be provided for indication of the carbonic
acid solution pressure at the discharge location as shown in the Drawings. The pressure
gauge shall be complete with a stainless-steel isolation valve, equipped with stainless
steel internals, a 2-1/2-inch dial, and 0-160 psig range.

2.09  pH Analyzer and Transmitter

A.

Bid Alternate (Pre-Degasification CO, Feed System): One (1) hot-retractable insertion
type pH electrode assemblies shall be provided for field installation on the ROBW line
after CO; addition but prior to degasification as shown on the Drawings. The electrode
assembly shall include a pH glass electrode, a reference electrode, a thermo-
compensator, and a pre-amplifier, all enclosed in a corrosion resistant polyether ether
ketone (PEEK) body. Each electrode assembly shall be complete with 10 meters of cable
and insertion hardware for mounting in the pipeline. The pH electrodes shall be Hach
DPD1P1, or approved equal.

One (1) pH indicating analyzer/transmitters shall be provided with NEMA 4X enclosures
to transmit the pH signal to the CO, Master Control Panel PLC. The pH analyzer shall be
complete with output indication, remote pH transmission, and high/low pH alarms. The
analyzer shall transmit a 4-20 mA signal. The pH analyzer shall be Hach SC-200 or
approved equal.

2.10 CARBON DIOXIDE MASTER CONTROL PANEL

A.

One (1) CO; Master Control Panel shall be provided that transmits and receives all control
signals to and from each of the carbon dioxide pressurized solution feed systems. The
CO; Master Control Panel shall control the functions of each pressurized solution feed
system, including the pre-degasification pressurized solution feed panel (No.1l) Bid
Alternate, the post-degasification pressurized solution feed panel (No. 2), and the pH
transmitters. The control panel shall be housed in a NEMA 4X Type 304 stainless steel
enclosure mounted within the pressurized solution feed panel No. 2 as depicted in the
Drawings.

1. The CO; Master Control Panel shall allow the operator to select either “manual”
or “automatic” control modes for the pre-degasification (No. 1) and post-
degasification (No. 2) systems. The “manual” mode shall allow the operator to
select the injection rate of carbon dioxide gas flow in “lbs/hr”. For the pre-
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degasification system (No. 1), the “automatic” mode shall provide automatic
control based on an operator selected pH set point and pH feedback from the pH
transmitter after CO2 addition but before degasification. For the post-
degasification system (No. 2), the “automatic” mode shall provide automatic
control based on a 4-20 mA signal from the plant water flow rate signal and an
operator selected carbon dioxide dose in mg/L. Additionally, a final pH trim
option shall be provided that automatically adjust the carbon dioxide feed rate
based on an operator selected pH set-point and pH feedback from the pH
transmitter after CO, and sodium hydroxide addition. In the “automatic” mode,
the operator will select “on” within the plant SCADA controls, which will in turn
relay the command to the CO; Control Panel to start each system.

If the CO; control panel loses communication with the plant SCADA, the control
panel shall maintain operation at the last carbon dioxide set-point and plant flow
rate feedback.

B. The control panel shall include the following components:
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Hard-wired connections to receive all control signals related to the pressurized
solution feed systems (No. 1 and No. 2) and transmit control signals to and from
the CO; Master control panel PLC.

e Electronic Coriolis Carbon dioxide flow meter;

e Electro-pneumatic transducer for flow control valve(s);
e Carbon dioxide solenoid valve; and

e Carrier water low pressure switch.

One (1) PLC, which shall communicate with the plant control system over a fiber
optic cable connection to transmit a PID analog control signal to the carbon
dioxide control valves I/P transducers on each solution feed system. For the pre-
degasification feed system (No. 1), the processor shall provide pH control based
on an operator set point for pH and pH transmitter feedback. For the post-
degasification feed system (No. 2), the processor shall provide flow-paced control
with pH trim based on an operator set point for carbon dioxide dose and pH set
point or an operator carbon dioxide mass flow rate set point. The processor shall
be complete with all necessary /0 modules, switches, media converter, software,
and operating interface to make a complete control system. The PLC shall be
furnished with a fiber optic cable connection to the plant SCADA.

One (1) Hand/Auto/Off switch and power light shall be provided on the control
panel door. The switch will provide 120 Volt AC power to the panel. Switch and
light module shall be NEMA 4X rated.

One (1) touch-screen operator interface mounted on the face of the control panel
for local control and monitoring of the carbonic acid feed equipment and tank.
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5. One (1) 24-volt power supply shall be provided for supplying the loop power
required to transmit the analog signals from the control panel to the plant control
system.

6. One (1) electric panel heater shall be provided for minimizing moisture
condensation on the PSF panel components. The heater shall be Hoffman Series,
400 Watts, 115 volts.

7. Two (2) Fiber Optic Cables.

8. Loop isolators for all incoming and outgoing 4-20 mA analog signals.

C. The following 1/0 signals shall be exchanged between the CO, control panel, solution feed

system, storage tank and plant control system:

1.
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From the carbon dioxide storage tank to the plant control system (hard-wire):

e Carbon dioxide tank level signal (4-20 mA)

e Carbon dioxide tank pressure signal (4-20 mA)

e Carbon dioxide tank low pressure alarm (discrete)
e Carbon dioxide tank high pressure alarm (discrete)

From the plant control system to the CO, Master Control panel via network
connection:

e Pressurized solution feed system selected (on/off)

e Plant water flow rate (MGD) (PSF No. 2)

e pH set-point after CO, addition to ROBW pre-degasification (PSF No. 1)
e pH set-point after CO; and sodium hydroxide addition (PSF No. 2)

e Carbon dioxide dose in mg/L (PSF No. 2)

e Finished Water pH after sodium hydroxide addition (4-20 mA)

From the CO, control panel to the plant control system via network connection:

e Carbon dioxide mass flow rate (pound per hour, pph) (PSF No. 1 and No. 2)
Carrier water low pressure alarm (PSF No. 1 and No. 2)

Pressurized solution feed system run status (on/off) (PSF No. 1 and No. 2)
Pressurized solution feed system Auto/Remote status (PSF No. 1 and No. 2)
Pressurized solution feed system Fault status (PSF No. 1 and No. 2)

e pH signal from the ROBW pre-degasification

From each solution feed system to the master control panel:

e Carbon dioxide mass flow rate (pph)
e Carrier water low pressure alarm

From the master control panel to the solution feed systems:
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e (CO;solenoid valve open command
e Control modulating valve position signals

6. From the pH transmitter to the master control panel:

e pH signal (4-20 mA) from the ROBW pre-degasification

PART 3 - EXECUTION

3.01 GENERAL

A. Installation of the equipment specified herein shall be performed by the Contractor in
accordance with the Manufacturer's instructions and accurately aligned with related
equipment.

B. The Contractor shall furnish the services of a competent factory representative familiar

with the installation, operation, and maintenance of the equipment for a minimum of two
(2) full 8-hour working days in two (2) separate visits to inspect the installed equipment,
supervise initial test runs, and provide operating instructions to the Owner and Engineer.
The first visit will be for checking and inspecting the equipment after its installed. The
second visit will be to operate and supervise the initial field test for start-up and instruct
the Owner’s and Engineer’s personnel. The Manufacturer’s representative(s) shall revisit
the job site as often as necessary after installation until all problems are corrected and
the equipment has passed the acceptance test and is operating satisfactorily to the Owner
and Engineer.

C. Refer to Table 11300-A at the end of this section for a breakdown of the on-site service
hours required for installation, inspection, testing, and training.
3.02 INSTALLATION

A. The unit shall be installed in accordance with the manufacturer's instructions and
accurately aligned with related equipment.

B. The Contractor shall supply all necessary anchor bolts, temporary lifting equipment,
power, water, labor and all other requirements for satisfactory installation.

C. The Contractor shall submit for approval of the Engineer and the Owner a schedule of
activities regarding the installation of the Carbon Dioxide Storage and Feed System.
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3.03  PAINTING

A.

Prior to prime coating, all metal surfaces of the equipment within the system shall be
thoroughly clean, dry and free from all mill scale, rust, grease, dirt, paint and other foreign
substances to the satisfaction of the Engineer.

All metal and PVC surfaces except factory finished equipment surfaces and those
obviously not to be painted such as aluminum and stainless steel shall be shop primed as
specified in Section 09961: High Performance Paints and Coatings.

Finish coating except on factory finished manufacturer's equipment shall be compatible
with the prime coating used and shall be as specified in Section 09961.

3.04  TESTING, INSPECTION, AND START-UP

A.

During the course of the project, the Contractor shall prepare system test procedures for
each phase of the work, approved by the Owner and the Engineer, which shall
demonstrate conformance of the system to the Specifications and project requirements.

Acceptance Test of Control Panel shall be provided.

The Contractor shall furnish the services of an experienced, factory-trained, authorized
service representative to inspect and perform "check-out" tests to assure and certify
proper installation and operation of all of the equipment.

The Contractor shall furnish the services of an experienced, factory-trained, authorized
service representative to perform the "start-up" and "demonstration" tests to assure and
certify proper installation and operation of all of the equipment. The manufacturer's
representative shall revisit the job site as often as necessary after installation until all
problems are corrected and the equipment has passed the acceptance test and is
operating satisfactorily to the Owner and Engineer.

The Contractor shall furnish the services of a factory representative who has a complete
knowledge of proper operation and maintenance requirements for the equipment to
instruct representatives of the Owner on proper operation and maintenance of the
equipment. This work is in addition to, but may be conducted in conjunction with, start-
up and demonstration described above. If there are difficulties in operation of the
equipment due to the manufacturer's design or fabrication, additional services required
to make approved modifications, repairs or corrections to the equipment shall be
provided at no additional cost to the Owner.
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Table 11300-A Manufacturer Field Services

Minimum Minimum
Specification Services to be Provided by Factory Number of Time on Site
Reference Representative ) per Trip
Trips
(hours)
3.02.C Check and inspect installed equipment. 1 8
3.02.D&E Operate and supervise the initial field tests
for start-up and demonstration.
Instruct representatives of the Owner and 1 8
Engineer on proper operation and
maintenance of the equipment.

(a) Representative(s) shall be present at frequent enough intervals to ensure proper
installation, testing, start-up, and initial operation of the equipment. Representative(s) shall
revisit the job site for 8-hours per day as often as necessary after installation until all
problems are corrected and the equipment has passed the acceptance test and is operating
satisfactorily to the Owner and Engineer.
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SECTION 11305

DEGASIFIER AND AIR QUALITY CONTROL SYSTEM MODIFICATIONS

PART 1 - GENERAL

1.01  DESCRIPTION

A Scope of Work

The Contractor shall furnish all labor, materials, equipment, and incidentals
required to install and test the upgrades and modifications to the forced draft
aerator (FDA) degasifiers and air quality control (AQC) system as specified
herein and shown in the Drawings. System upgrades and modifications shall be
supplied by a single system supplier and shall meet the performance criteria
specified herein. The upgrades and modifications shall include, but not be
limited to the following:

a. One (1) blower complete with ductwork, damper, motor and controls.

b. Clean-in-place system complete with piping, pump, motor and controls.

C. One (1) hydrogen sulfide monitoring system.

d. Access ladders with cage and platform for each FDA degasifier and AQC
vessel.

e. Vessel modifications as required for the addition of the clean-in-place
system and access ladders. Includes the design and installation of vessel
connections.

B. Related Work Described Elsewhere
1. Painting: Section 09961.
2. Instrumentation and Controls: Section 13410.
3. Division 15 Mechanical as applicable.
4, Division 16 Electrical as applicable.
C. General Design
1. All components within the degasifier that come into contact with potable water
shall be fabricated of NSF approved materials in accordance with Standard 61.
2. Design Requirements

a. Blower Item/Design Conditions

Number of Blowers: 1

Blower Manufacturers: KCH Engineered Systems

New York Blower or Approved Equal

Airflow (scfm) per blower 15,000
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Static Pressure (inch of H,0) 10

3. Structural Design Criteria:
a. Wind Loads
Wind Loads: ASCE 7-10, 2017 Florida Building Code
Risk Category: 11
Basic Wind Speed V (mph): V=150
Wind Exposure: C
Directionality Factor, Kd: 0.85
Topography Factor: 1.0

1.02  QUALITY ASSURANCE

A Inspections and Testing Requirements: The Engineer reserves the right to reject
acceptance of delivery of any or all pieces of equipment found, upon inspection, to have
any or all of the following: blisters, chips, crazing, exposed glass, cracks, burned areas,
dry spots, foreign matter, surface porosity, sharp discontinuity or entrapped air at the
surface of the laminate.

B. The Engineer reserves the right to be present at the fabricator's facility for visual
inspection of equipment to be supplied.

C. The manufacturer and/or local representative shall have more than ten (10) years of
experience with dual laminate construction and have at least fifteen (15) similar
installations on water treatment plants of which five (5) installations are in the State of
Florida which were installed no more than five (5) years ago.

D. Reference Specifications, Codes, and Standards

1. Codes: All codes, as referenced herein, are specified in Section 01091,
"Reference Specifications."

2. Commercial Standards:

ASTM C 581 Determining Chemical Resistance of Thermosetting Resins Used in
Glass Fiber Reinforced Structures intended for Liquid Service

ASTM D4097 Specification for Contract Molded Glass Fiber Reinforced
Thermoset Resin Chemical Resistant Tanks.

ASTM D 3299-81 - Specification for Filament Wound Glass Reinforced
Thermoset Resin Chemical Resistant Tanks.

American National Standards Institute (ANSI).
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E. All materials that come in contact with water shall be NSF Standard 61 approved and
certified for use with potable water.

F. Unit Responsibility

1.

The entire FDA and AQC system modifications as specified herein shall be
provided by a single system supplier to ensure coordination and compatibility.

2. The Contractor shall be responsible for all the on-site installation for the FDA
and AQC system as specified herein. The system supplier shall be responsible
for providing the required technical services to the Contractor during the
installation of the FDA and AQC system.

G. Approved System Suppliers
1. TSC-Jacobs, or approved equal.

1.03  SUBMITTALS

A. Materials and Shop Drawings

Submit to the Engineer for approval, as provided in the Section 01340: Shop
Drawings, Working Drawings and Samples, operating and maintenance manuals,
systems piping and wiring diagrams, and other descriptive material for all
equipment to be furnished under this Section. All structural drawings, structural
calculations and process calculations shall be signed and sealed by a
Professional Engineer registered in the State of Florida.

In addition to the information above, the submittals shall include at least the
following items to demonstrate conformance of materials:

a. Letter of Certification from the National Sanitation Foundation
International (NSF) stating compliance with Standard 61.

B. Additional information

The Contractor shall supply certificates for the following from the FRP ductwork
supplier:

JCR/ab/specs/11305
Tt #200-08507-19001

The resin used shall be in accordance with ASTM C 581 and that the resin is
compatible with an environment consisting of air, caustic, hydrogen sulfide gas,
methane, various aromatic hydrocarbon vapors, droplets of saltwater, and
droplets of water containing sodium hydrochlorite, sodium hydroxide, sulfuric
acid, and hydrochloric acid.

The ductwork supplied meets the deflection requirements under the vacuum
pressure and hoop (point) loading specified herein.
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1.04  OPERATIONS AND MAINTENANCE DATA

A Operating and Maintenance Manual: Submit six (6) sets of Operation and Maintenance
Manuals in accordance with Section 01730. The operation and maintenance manuals shall
have been prepared specifically for the model and type of equipment furnished and shall
not refer to other models and types of similar equipment. Operating and Maintenance
Data. The operation and maintenance manuals shall include but not be limited to the

following:

1. Equipment function.

2. Description.

3. Normal and limiting operating characteristics.

4, Installation instructions (assembly, alignment and adjustment procedures).

5. Operation instructions (normal start-up and shutdown procedures, normal

operating conditions and emergency situations).

6. Lubrication and maintenance instructions.

7. Troubleshooting guide.

8. Parts list with catalog numbers and predicted life of parts subject to wear.
9. Drawings - cross sectional view, assembly and wiring diagrams.

10. Performance data.

11. List of manufacturer’s recommended spare parts for each equipment item.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING

A All parts shall be properly protected so that no damage or deterioration will occur
during a prolonged delay from the time of shipment until installation is complete.

B. Factory assembled parts and components shall not be dismantled for shipment unless
permission is received in writing from the Engineer. Pumps shall be prepared for shipment
in accordance with API Standard 610.

C. Finished surfaces of all exposed openings shall be protected by wooden blanks or Engineer
approved equal.

D. Finished iron or steel surfaces not painted shall be properly protected to prevent rust and
corrosion.
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E. Each box or package shall be properly marked to show its net weight in addition to its
contents.

F. Equipment shall be shipped and handled in such manner as to prevent damage. At the job
site, equipment shall be stored in clean, dry, and protected locations.

1.06  WARRANTY AND GUARANTEES

A The manufacturer's written warranty shall be submitted for all major pieces of
equipment, as specified in Section 01740: Warranties and Bonds.

B. The equipment shall be under warranty to be free from defects in workmanship, design
and materials. If any part of the equipment should fail during the warranty period, it shall
be replaced at no expense to the Owner.

C. The replacement or repair (including cost of parts and labor) of those items normally
consumed in service, such as pump packing, oil, grease, and the like, shall be considered as
part of routine preventive maintenance by the Owner.

D. Certifications:  Furnish the Engineer with a written certification signed by the
manufacturer's representative, that the installed equipment:

1. Has been installed per manufacturer's requirements.
2. Has been lubricated per manufacturer's instructions.
3. Is ready to be operated and is free from any known defects.

PART 2 - PRODUCTS

2.01 BLOWERS

A. One (1) blower, 08-BL-02, shall be provided at the location shown on the Drawings.
B. The blowers shall be 40 HP minimum, capable of moving 15,000 cfm at 10 inches W.C.
C. The fan wheel shall be the backwardly inclined design stainless steel hub and 316

stainless steel shaft. The shaft shall be encapsulated through the fan shaft seal. The fan
shall be fabricated of Type Il PVC, and the shaft Type 316 stainless steel.

D. The fan housing shall be constructed of Type Il PVC. The housing shall be additionally
braced as needed with 316 stainless steel inlet side and drive side plates, fastened to
the PVC housing with Type 316 stainless steel hardware.

E. The fan will be furnished with a flanged inlet and outlet, and a PVC pipe coupling type
drain. The fan shall include a backdraft damper on the discharge as shown on the
drawings.
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F. Access door will be gasketed and bolted to the fan housing with Type 316 stainless steel
hardware.

G. Bearings shall be grease lubricated ball or roller bearings in housings that allow easy
bearing replacement and provided with autogreasers.

H. Shaft seal shall be neoprene gasketed PVC plate attached to the fan housing with Type
316 stainless steel hardware.

l. The blower motor shall be 40 HP, TEFC construction with service factor of 1.15, voltage
460 volts, 60 Hz, 3 phase, with Class B insulation with Class F temperature rise.

J. Provide easy access belt guards on all fans.

K. The blower shall be equipped with the manufacturer’s recommended filtration on the
influent air to the blower.

L. Manufacturers, or Engineer Approved Equal:
1. KCH Engineered Systems.
2. New York Blower

2.02 DUCTWORK

A All duct and fittings shall be manufactured by Midwestern Fabricators or Engineer
approved equal.

B. Filament-wound ductwork with minimum design working pressure as specified herein
shall conform to ASTM D 2310, Type 1, Grade 2, Class E.

C. Fabricator shall be responsible for the design of FRP duct, based on these Specifications
and the Drawings.

D. Mechanical properties of contact molded reinforced laminate shall meet or exceed all
requirements of PS 15-69 and ASTM C 582.

E. Squares of ends, fittings, elbows, and butt joints shall meet or exceed requirements of
PS 15-69.
F. Duct and fittings shall be shop spooled as much as possible. Use of flanges shall be kept

to a minimum, with field welded bell and spigot joints where required for installation.
Use butt joints for shop and field welded joints is also acceptable.

G. Butt joints in duct over 20 inches in diameter shall have an internal overlay.
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H. Flanges and fittings shall have a thickness based on PS 15-69, rated for specified
pressure and vacuum.

l. For flanged fittings, bolt circle number and diameter shall be per Product Standard PS
15-69 for air service. Coordinate flange provisions with interconnecting equipment and
fittings.

J. Fabricator shall provide all information details and requirements for installation and
support of duct and torque valves for flange bolting.

K. Contractor shall provide all FRP duct supports as recommended by Fabricator and as
shown on the Drawings.

L. Back face of all flanges shall be spot-faced, flat and parallel to the flange face, and be of
sufficient diameter to accept an SEA metal washer under the bolt head or nut.

M. Design Conditions:
1. Ductwork fabricated to these Specifications, in general, shall operate at ambient
temperatures.
2. Sulfide stripper ductwork will be subjected to, and shall be designed to

withstand the following conditions:

a. Design Temperature: 40 to 100 degrees F.
b. Design Vacuum Rating: 7-inch water gauge.
C. Location: Indoors.
d. Chemical Composition of the Process Vapors: 0to 150 pm H,S.
N. Laminate shall consist of an inner surface (corrosion barrier), on an interior layer, and a

structural layer.

0. Laminate Quality: Meet the requirements of the visual acceptance criteria in ASTM
D2563, Level Ill for the interior and Level Il for the exterior.

P. Reinforce inner surface with a resin-rich surfacing veil of 20 mils thick.

Q. Construct inner layer with resin reinforced with at least two plies of chopped strand
mat. Thickness of interior layers shall be at least 100 mils.

R. Glass content of combined inner surface and interior layer shall be 27 percent plus or
minus 5 percent.

S. The structural layer may be either filament wound or contact molded as follows:
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1. Filament winding shall be with continuous strand roving to provide a glass
content of 50 to 80 percent.

2. Contact molding shall consist of alternate layers of chopped strand mat and
woven roving, providing a glass content of 25 to 40 percent.

T. The structural layer shall be filament wound with an exterior resin-rich gel coat layer.

u. Exterior Gel Coat Color: Provide pigmented gel coat color on all exterior ductwork.
Coordinate gel coat color with work in previous paragraphs.

V. Resin System: Premium grade and corrosion resistant vinyl ester such as Dow Derakane
411, or equivalent.

1. Exterior Exposed Ducting: Add ultraviolet absorbers to exterior gel coat layer to
improve weather resistance. Absorber shall be American Cyanamid Company,
CYASBORB UV-9, or Engineer approved equal.

2. Interior Ducting: Construct with fire-rated resin.
3. Color: No dyes, pigments, or colorants shall be used except in the exterior gel
coat.

The resin shall not contain fillers or thixotropic agents unless specified. Use
manufacturer’s currently recommended cure system unless otherwise agreed upon by
the fabricator and Engineer.

W. Reinforcement:

1. Inner Surface: Chemical surfacing mat, Type C (chemical) glass, 20 mils thick,
with finish and binder compatible and layup resin.

2. Corrosion Barrier: Resin-rich interior surface of nominal 100 to 120 mils thick,
using chopped strand mat backing the veil. Use no additive in the corrosion
barrier.

3. Chopped Strand Mat: Type E glass, minimum 1-1/2 ounces per square foot,

with silane finish and styrene soluble binder.
4. Continuous roving used in chopper gun for spray-up shall be Type E glass.

5. Woven Roving: Type E glass, nominal 24 ounces per square yard, 4 by 5 weave,
with silane type finish.

6. Continuous roving used for filament winding shall be Type E glass with a silane
type finish.
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X. Duct fittings shall conform to National Bureau of Standards PS 15-69, except as specified
herein, formed over a removable mold. Mitered bends will be allowed for pipes greater
than 24 inches in diameter. Filament wound fittings shall be of the same thickness
specified for adjoining pipe or duct. Hand lay-up fittings shall be of the minimum pipe or
duct wall thickness specified in PS 15-69 for the applicable pressure class.

Y. Duct flanges shall be fiberglass reinforced plastic of thickness specified in Commercial
Standard PS 15-69 faced.

Z. Gaskets shall be full-faced, 1/8 inch thick, fabricated from EPDM. When mating flange
has raised face, use flat ring gasket and provide filler gasket between OD of raised face

and flange OD to protect FRP flange from bolting moment.

AA. Dampers

1. The dampers on the blower discharge shall be of the backdraft type.
2. The shaft end opposite the handle must be sealed and capped.
3. 316 Stainless steel locknuts or similar corrosion-resistant attachments shall be

provided to fix damper position after balancing and adjustment of the system.

2.03  CLEANING PUMP

A. One (1) degasifier cleaning pump (08-PMP-01) shall be provided to pump cleaning
solution (commercial grade sodium hypochlorite solution) from the degasifier sump to a
connection above the distribution weir trough. The degasifier cleaning pump shall be
piped and valved such that a pump can recirculate cleaning solution through one or two
degasifiers at a time. Provide vessel modifications as required for the pipe connections
and pipe supports.

1. All connections 2 inches and larger shall be flanged and shall have ANSI standard
dimensions and bolting patterns.

2. All bolts, fasteners, supports, hinges, lifting lugs, etc., shall be Type 316 stainless
steel. Gaskets shall be neoprene

3. Nozzles - Support: All nozzles 3-inch and larger shall be gusseted.

4. Nozzles - Angle to Vessel: Unless otherwise specified, nozzles on top or bottom
shall have flanged faces perpendicular to the centerline of the vessel, and
nozzles and side walls shall have flanged faces perpendicular to radial
centerlines. Tolerance on angle flange face with respect to vessel centerline
shall be 1/2 degree.

5. Nozzles - Attachment to Wall: Unless otherwise specified, nozzles on top and
sides of all type of vessels shall be attached to the vessel wall according to
Figure 3, ASTM D 3299. Nozzles on bottom of vessel shall be attached according
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to Figure 4, ASTM D 3299. Flanges for pipe connections shall be flat faced with
drillings conforming to ANSI B16.5.

B. Degasifier cleaning pump shall be of the horizontal, end suction, single stage, one piece
molded recessed impeller type. Pumps and motors shall be flexible coupled with C-face
adapter. Casing shall be molded single unitized structure including suction and
discharge flanges. Degasifier cleaning pumps shall be capable of pumping bulky, fibrous
solids up to 2 inches in diameter.

C. Degasifier cleaning pumps shall be Goulds Model CV3196, 4x6-13 LTX in Hastelloy C
construction, rated for 750 gpm against the total dynamic head required or Engineer
Approved Equal. The pumps shall be centrifugal design complete with corrosion
resistant bases and a maximum 25 HP, TEFC motor.

D. Pump shall have a double mechanical seal. Seal flush water shall not be required.
Suction and discharge connections shall be flanged, ANSI B16.5, Class 150. Provide
Goulds ChemBase Plus chemical resistant, non-metallic polymer baseplate or Engineer
Approved Equal.

E. Provide flexible couplings between the motor and the pump shafts. Couplings shall be
of the spacer type with flexible disk elements. Coupling hubs shall be steel. Disks shall
be Type 304 or 316 stainless steel. The spacer shall permit the removal of the coupling,
bearings, seal, and rotor without disturbing the driver or the suction and discharge
piping. Couplings shall be keyed in place.

F. Factory coat pump and baseplate with the manufacturer’s recommended coatings.
G. The materials of construction shall be as follows:

Casing Hastelloy C

Casing Gasket Aramid Fiber with EPDM Rubber

Stuffing Box Cover Hastelloy C

Impeller Hastelloy C

Impeller O-Ring Teflon

Shaft 316SS

Shaft Sleeve None

Gland Hastelloy C Flush

Bearings SKF 6311 (Inboard Bearings)

SKF 7310 BECBM (Outboard Bearing)

Coupling T.B. Wood’s-SC-9

Coupling Guard Carbon Steel

Baseplate Corrosion resistant polymer baseplate
H. All of the above pump motors are to be TEFC, severe duty, 460-volt, 3 phase, 60 Hz, and

1.15 service factor.
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l. Manual operation shall be provided for the degasifier cleaning pump via local
disconnect and local start/stop switch.

2.04  ACCESS STRUCTURES

A Furnish each existing degasifer and air quality control vessel with an access ladder with
cage and platform to provide access to the hatches as shown to allow for gravity loading
and unloading of the packing, and for maintenance of the distribution laterals and
nozzles and packing support system. Fabricate ladder, cage, platform, and handrail
from aluminum in accordance with Section 05521, Pipe and Tube Railings. Support
ladders and platforms from the side of the towers. Provide vessel modifications as
required for the access ladder and platform supports. Fabricate all fasteners from Type
316 stainless steel. Design ladders and platforms to be in conformance with the most
current edition of OSHA standards and for the criteria specified in Section 05521.
General orientation of ladders and platforms shall be as shown on the drawings.
Ladders and platforms shall be as designed by the system supplier to meet applicable
standards. Drawings and calculations shall illustrate the ladders, platforms, and anchor
bolts' ability to withstand the required wind loads. Wind loads shall be in accordance
with ASCE 7-10, 2018 Florida Building Code using a basic wind speed of 152 mph (3
second gust), exposure C. All structural drawings and calculations shall be signed and
sealed by a Professional Engineer registered in the State of Florida.

2.05 HYDROGREN SULFIDE MONITORING SYSTEM

A The system supplier shall provide a Hydrogen Sulfide Monitoring System. The
monitoring system shall provide monitoring and controls for automatic adjustment of
the chemical composition of the scrubbing solution to minimize the possibility of odor
breakthrough because of gas flow fluctuation. The Hydrogen Sulfide control system
shall include at a minimum.

1. Hydrogen sulfide monitoring on the Stage 2 outlet stream. Provide ductwork
modifications as required for device installation.

B. The Hydrogen Sulfide system shall be controllable through the SCADA system or at a
local operator terminal. One (1) operator terminal with touchscreen capabilities shall be
provided.

C. The Hydrogen Sulfide analyzer shall have a digital display programmable range and 4-

20mA output. The controller shall have a dual alarm relay.

D. The system supplier shall coordinate with the hydrogen sulfide control system supplier
so that the system can adjust the caustic feed rate based on the hydrogen sulfide in the
scrubber outlet, or the measurements of the AQC pH probes.

E. Hydrogen Sulfide monitor shall be ATI model Q45S, or approved equal.

2.06  MONITORING AND CONTROL
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A. The supplier of equipment under this section is responsible for coordinating with the
I&C System Supplier to ensure that its equipment is compatible with and provides all
necessary ancillary and accessory equipment to accept control signals provided by the
SCADA system and provide monitoring and feedback signals to the SCADA system.

2.07  SPARE PARTS

A The following spare parts shall be provided:

1.

2.

PART 3 - EXECUTION

3.01  INSTALLATION

One (1) fan bearing set and belts for each blower.

One (1) set of mechanical seals, radial bearings, shaft sleeves, gaskets, O-rings,
and seals for the cleaning pump.

A. Installation shall be in strict accordance with the Manufacturer's instructions and
recommendations in the locations shown on the Drawings. Installation shall include
furnishing the required oil and grease for initial operation. The grades of oil and grease
shall be in accordance with the Manufacturer's recommendations. Anchor bolts shall be
set in accordance with the Manufacturer's recommendations.

B. The Contractor shall submit a certificate from the equipment manufacturer stating that
the installation of the equipment is satisfactory, that the equipment is ready for
operation, and that the operating personnel have been suitably instructed in the
operation, lubrication and care of each unit.

3.02  INSPECTION AND TESTING

A. General

JCR/ab/specs/11305
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The equipment manufacturer shall furnish the services of a competent and
experienced representative who has complete knowledge of proper operation
and maintenance of the equipment to inspect the installed equipment,
supervise the initial test run, and to provide instructions to the plant personnel
for the blower system, cleaning pump system, and hydrogen sulfide monitoring
system. The first visit will be for checking and inspecting the equipment after it
is installed. The second visit will be to operate and supervise the initial field
test. At least one (1) day shall be allocated solely to the instruction of plant
personnel in operation and maintenance of the equipment. This instruction
period shall be scheduled at least ten days in advance with the Owner and shall
take place prior to plant start-up and acceptance by the Owner. The final copies
of operation and maintenance manuals specified in Section 01730: Operation
and Maintenance Data must have been delivered to the Engineer prior to
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scheduling the instruction period with the Owner. With the permission of the
Engineer, these services may be combined with those provided under Paragraph
1.03C.

2. Field tests shall not be conducted until such time that the entire installation is
complete and ready for testing.

B. Pumps

1. After all pumps have been completely installed, and working under the direction
of the Manufacturer, conduct in the presence of the Engineer, such tests as are
necessary to indicate that the pumping system operates satisfactorily and
generally meets the conditions of service specified. Supply all labor, equipment
and incidentals required to complete the field tests.

2. If the pump performance does not meet the Specifications, corrective measures
shall be taken or pumps shall be removed and replaced with pumps which
satisfy the conditions specified. A 24-hour operating period of the pumps will
be required before acceptance.

C. Motors

1. The Contractor shall megger each motor winding before energizing the motor,
and, if insulation resistance is found to be low, shall notify the Engineer and
shall not energize the motor.

3. The Contractor shall check all motors for correct clearances and alignment and for
correct lubrication in accordance with Manufacturer's instructions. The Contractor
shall check direction of rotation of all motors and reverse connections if necessary.

D. Blowers

1. After all blowers have been completely installed and working under the
direction of the manufacturer, conduct in the presence of the Engineer tests
necessary to indicate that blower operation, efficiency, blower rpm and
discharge pressure and capacity. Supply all labor, equipment and incidentals
required to complete the field tests.

2. If the blower performance does not meet these Specifications, corrective
measures shall be taken or blowers shall be removed and replaced with blowers
which satisfy the conditions specified. A 24 hour operating period of the
blowers will be required before acceptance.

3.03  START-UP AND INSTRUCTION

A. Manufacturer's Representative: Present at site or classroom designated by Owner, for
minimum person-days listed below, travel time excluded:
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1. Two (2) person-days for installation assistance, inspection, and testing.

2. One (1) person-day for pre-startup classroom or site training.
B. See Section 01650 - Start-Up.
C. The Contractor shall disinfect the pump and all suction piping and discharge piping in

accordance with FDEP regulations.

3.04  MISCELLANEOUS

A. If the equipment the Contractor proposed to furnish differs from that indicated on the
plans or herein specified, or requires a different arrangement, the Contractor shall
prepare and submit for review detailed structural, mechanical and electrical drawings
and equipment lists showing all such changes. If accepted by the Engineer, any
additional costs involved including those for project drawing changes and changes in
interfacing work, shall be the responsibility of the Contractor and there shall be no
additional cost to the Owner.

END OF SECTION
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PART 1 - GENERAL

1.01 DESCRIPTION

SECTION 11334

CARTRIDGE FILTERS

A Scope of Work:

1.

This section covers the furnishing and installation of a cartridge filter unit for the
reverse osmosis membrane pretreatment system.

Filters furnished and installed under this section shall be fabricated, assembled,
erected, and placed in proper operating condition in full conformity with
drawings, specifications, engineering data, instructions, and recommendations of
the fabricator unless exceptions are noted by the Engineer.

The Contractor shall coordinate the work between the suppliers of equipment to
be used with or connected to the cartridge filters to ensure that all required
provisions for mounting the accessories are included.

B. Related Work Described Elsewhere:

3.

Reverse Osmosis Treatment Units: Section 11250.
Process Piping: Division 15.

Valves and Appurtenances: Section 15100.

C. General Design

1.

JCR/ab/specs/11334
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Two (2) horizontal micron filter units shall be supplied for the filtration of
pretreated reverse osmosis feed water prior to high pressure pumping and
introduction into the membrane skids. The filter units will operate in parallel and
will be connected to a common inlet and outlet piping manifold. Normal
operation will consist of three (3) units in operation, however, two (2) units shall
be capable of filtering the design flow rate without exceeding the maximum
design loading rate of 4.5 gpm per 10 inch element. The filter units will be used
to filter raw well water which has received pretreatment in the form of sulfuric
acid addition and antiscalant addition and has a pH ranging between 5.0 and 6.5.
Existing Cartridge Filters: Parker Model MP103H-4-10FK1. All working parts, such
as covers, seals, eyebolts, hinges, etc., shall be of standard dimension such that
the Owner may at any time in the future obtain replacement and repair parts for
those furnished with the original equipment.
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2. All components of the cleaning system will be constructed of a material that will
be non-corrosive when exposed to the cleaning solution and surrounding
environments.

1.02 QUALITY ASSURANCE

A. Governing Standards: Except as modified or supplemented herein, all materials and
construction methods shall comply with the applicable provisions of the following
standards:

1. ASME Boiler and Pressure Vessel Code, Section VIII, Division I.

2. ANSI B16.5 Pipe Flanges and Flanged Fittings.
3. Stainless Steel: ANSI 316L.
4, Polypropylene: FDA 21CFR Section 177.1520.

B. Cartridge Filter Units: The filter unit covered by these specifications are intended to be
standard filtration equipment of proven ability as manufactured by a reputable
manufacturer having experience in the production of such filters. All equipment
furnished under this specification shall be new and unused and shall be the standard
product of manufacturers having a successful record of manufacturing and supplying
cartridge filtration equipment for a minimum of five (5) years. The filter unit shall be as
manufactured by Parker Vessels Company Hannifin Corporation (Wessels), 3M (Cuno), or
Engineer approved equal.

1.03 SUBMITTALS
A. Materials and Shop Drawings

1. Complete drawings, details, and specifications covering the filter unit and
cartridges shall be submitted in accordance with Section 01340: Shop Drawings,
Working Drawings and Samples.

2. The data shall include full information on materials of construction and data
confirming their chemical resistance to the liquids being filtered.

3. The data shall indicate the sizes of all major cartridge filter components, weights,
nozzle locations, anchor bolt locations and details, and full information and
details concerning field assembly and installation.

B. Additional Information

1. In the event that it is impossible to conform to certain details of the specifications
due to different manufacturing techniques, describe completely all
nonconforming aspects.
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C. Operating Instructions

1. Operating and maintenance manuals shall be furnished. The manuals shall be
prepared specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc., that are required to instruct
operation and maintenance personnel unfamiliar with such equipment. The
number and special requirements shall be as specified in Section 01730:
Operating and Maintenance Data.

2. A factory representative of all major component manufacturers, who has
complete knowledge of proper operation and maintenance, shall be provided to
instruct representatives of the Owner and the Engineer on proper operation and
maintenance. With the Owner's permission, this work may be conducted in
conjunction with the inspection of the installation and test run as provided under
PART 3 EXECUTION. If there are difficulties in operation of the equipment due
to the manufacturer's design or fabrication, additional service shall be provided
at no cost to the Owner.

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING

A. The filter and components shall be adequately protected during transportation, in storage
at the job site, and during subsequent installation and construction activities. Damaged
units will be rejected and shall be replaced with undamaged units.

1.05 WARRANTY AND GUARANTEES

A The manufacturer's written warranty shall be submitted for all major pieces of
equipment, as specified in Section 01740: Warranties and Bonds. The manufacturer's
warranty period shall be concurrent with the Contractor's correction period for one (1)
year, commencing at the time of final acceptance by the Owner.

PART 2 - PRODUCTS
2.01 GENERAL

A. A stainless steel data plate shall be attached to the filter unit showing the manufacturer's
name, filter unit model number, number of filter elements, and size of filter elements.

2.02 MATERIALS AND EQUIPMENT

A. Filter Vessels

1. Filter vessels shall be horizontal or vertical design as depicted in Table 11334-1,
and shall be fabricated from 316L stainless steel with all 316L stainless steel
internals. Vessels shall be suitable for potable water use and the conditions of
service stated herein. The vessels shall be constructed in accordance with OSHA
code and ASME Boiler and Pressure Vessel Code Section VIII, Division Il and be
stamped certified with a national board number. The vessels shall be rated at a
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minimum 120 psig design, temperature design per Table 11334-1, hydrostatic
test pressure per ASME, with no corrosion allowance.

The vessel shall be fabricated with standard ANSI flanged inlet and outlet
connections oriented as shown on the drawings. Heavy duty lifting lugs shall be
provided on the top side of the housing to allow moving and positioning without
causing damage. All welds shall be purged with inert gas and ground smooth.
Pressure retaining welds shall be crevice-free. Vessels shall be cleaned, pickled,
and passivated to remove scale and free iron and electropolished to prevent
superficial corrosion. Electropolished finished surfaces shall be free of
imperfections such as pitting, etches, burn marks or stains. If required to meet
finish standards as specified herein, mechanical polishing shall be performed
prior to electropolishing.

For horizontal vessels, a removable internal cartridge support and alignment
plate fabricated of 316 stainless steel with a minimum %” thickness for stability
shall be provided and must be bolted to four welded brackets to allow removal
for maintenance. The alignment plate will have a hole pattern matching that of
the seat cups in the separator plate. For horizontal vessels, the sealing face of
the vessel shall have a single dove-tail O-ring groove to prevent the O-ring from
falling out of the groove when the vessel cover is open.

Dual seal cups shall be provided to accept either single open end (SOE) 222 type
O-ring connectors or standard double open end (DOE) type connectors. Dual seal
cups shall be provided for future compatibility with DOE type connectors,
however, only hardware for SOE type connectors is required to be provided. The
inlet diffuser plate shall be a minimum of 1.5 times the open area of the inlet.

Door handles shall be %" diameter bar stock. At least two (2) handles shall be
provided on horizontal vessels.

The filter vessel dished head shall be equipped with a flushing entrance to provide
adequate cleaning and draining of the head. The vessel compression plate shall
be provided with a 1" flushing port. The drainage area shall be supported as to
allow complete draining without causing interference to the cartridge support
mechanisms.

In addition to the connections listed in 2.02, C., the filter vessels shall be provided
with the following connections:

a. Two (2) 1/2-inch 3,000 Ib. NPT coupling for venting, one (1) on top of the
dirty water chamber and one (1) on the top of the clean water chamber.

(One (1) vent for the vertical vessel).

b. One (1) 2-inch 3,000 Ib. NPT drain coupling on the bottom of the dirty
water chamber of the RO feed water vessels.
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C. One (1) 2-inch 3000 Ib. NPT drain coupling on the bottom of the clean
water chamber for all vessels.

d. Two (2) 1/2-inch 3,000 Ib. NPT couplings for pressure gauges. One (1) on
the side of the dirty water chamber and one (1) on the side of the clean
water chamber.

8. The coverlift, and eyebolts shall be constructed of 316 stainless steel. Hex nuts
shall be 304 stainless steel with a Xylan coating. The coverlift mechanism shall be
adequately designed and balanced so that the cover can be easily swung clear of
the filter vessel top with minimal effort. 54” diameter and larger vessels shall be
equipped with lubricated ball bearings on the coverlift mechanism. No bronze or
brass components for the swingbolt assembly will be accepted.

B. Filter Cartridges

1. One (1) complete set of filter cartridges shall be supplied with each filter vessel
for initial installation. All materials in the cartridge shall be grade FDA
polypropylene, NSF certified (Standard 61, Drinking Water System Components
— Health Effects). Filter cartridges shall be supplied by the filter vessel
manufacturer and shall be fully dimensionally compatible with the vessels
supplied. Filters shall be single open end (SOE) wound, 2 7/16” O.D. (+ 1/16”
tolerance) with a 1” polypropyene core. The media shall be 100% napped
polypropylene, continuously wound and shall provide a 90% removal efficiency
at its micron rating as specified hereinafter. NSF certification shall be furnished
to the Engineer prior to acceptance of the filter cartridge. SOE cartridges shall
have two (2) 222 Buna N o-rings on the open end and a flexible polypropylene
spring or fins on the closed end. Spare replacement filter cartridges shall be
provided in accordance with 2.04, B herein.

C. Performance and Design Requirements
1. The cartridge filters shall conform to the requirements listed in Table 11334-1.
2.03 ACCESSORIES

A. Provide all hardware, including seat sups, springs, center posts, as required for the use of
double open end (DOE) filter cartridges, plus 10% additional as spares of each component.

2.04 SPARE PARTS
A. A list of manufacturer’s recommended spare parts shall be provided.
B. Filter Cartridges: In addition to filter cartridges that are supplied for startup and testing,
three (3) full sets of replacement filter cartridges shall be provided for each cartridge filter

unit installed.

C. Filter Cover O-Rings: Each filter vessel shall be supplied with one (1) spare O-ring.
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2.05 QUALITY CONTROL

A. Perform Manufacturer's and Supplier's product quality control specifics as required for
this project.

PART 3 - EXECUTION
3.01 PREPARATION

A. When installation has been completed and all connections have been made, all filter
surfaces, interior and exterior, shall be thoroughly cleaned as recommended by the
fabricator and to the satisfaction of the Engineer. Abrasive cleaning agents shall not be
used. Following testing, disinfection, and surface cleaning, the units shall be thoroughly
flushed with clean water using the drain connections to remove any sediment from the
filter compartments prior to being placed into operation.

3.02 INSTALLATION

A The filter shall be installed at locations as indicated on the Drawings. The filter shall be
installed in accordance with the manufacturer's recommendations, the requirements of
the applicable governing standard, and to the satisfaction of the Engineer, and made
ready for the installation of piping and other appurtenances as indicated on the Drawings
and specified under other sections.

3.03 INSPECTION AND TESTING

A. After completion of installation, the filter shall be filled with water and pressurized to the
design pressure. During testing, flanged connections may be plugged by the installation
of temporary blind flanges on the outside of the tank but shall not be blocked or plugged
on the inside. All leaks or indications of leaks shall be repaired by the fabricator and made
completely watertight. A leaking tank, upon repair, shall be retested to the satisfaction
of the Engineer.

B. The vessels shall show no visible signs of corrosion at time of acceptance by the Owner.
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TABLE 11334-1

CARTRIDGE FILTER DESIGN CRITERIA

Design Criteria
Number of Units

Equipment Numbers

Filter Vessel Configuration

Cartridge Filter Unit External Diameter, inches
Cartridge Length, inches

Unit Capacity (gpm)

Design Flow per 10” Cartridge, (gpm) (Firm)

Inlet Nozzle, ANSI Class 150 Flange, inches
Outlet Nozzle, ANSI Class 150 Flange, inches
Unfiltered water drain coupling size, inches
Filtered water drain coupling size, inches
Design Pressure, psi

Maximum Clean Pressure Drop (psi)
Maximum Differential Pressure (psi)

Maximum Liquid Temperature
O-ring Seal Material

Filter Cartridge Materials
Outside
Core

Nominal Rating, Micron

Construction

Vessel Materials
Housing (Finish)

Hardware
Nuts

Swing Bolts
Cartridge Alignment Plate

END OF SECTION
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Feed Water
2

MF-0504
MF-0505
Horizontal
32

40

1,736

4.55

10
10

50
1.2

12
40°C
EPDM

Polypropylene
Polypropylene

5

Wound-wrapped

316L Stainless Steel
(Pickled &Passivated)
316 Stainless Steel

Brass

Stainless Steel
Stainless Steel
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PART 1 - GENERAL

1.01  DESCRIPTION

SECTION 13205

PRESTRESSED CIRCULAR CONCRETE TANKS

A. Scope of Work

Requirements specified in Conditions of Contract and Division 1: General
Requirements form a part of this Section. This Section covers the design,
furnishing, construction, and testing of one (1), 2.0 MG circular, prestressed
concrete finished water ground storage tank. The prestressed concrete tank
shall have domed top and shall conform to the dimensions and locations shown
on the Drawings. The tank construction company shall furnish all engineering
services required for the preparation of design calculations and detailed design
drawings, and furnish all materials, labor, equipment, tools, and incidentals for
the construction of the prestressed tank as shown on the Drawings and as
specified herein.

2. The prestressed concrete tanks shall be of composite steel-shotcrete, wire-
wound, prestressed construction. The wire-wound prestressed composite wall
shall include a shotcrete core wall in which a steel shell diaphragm of a height
equal to the full wall height has been encased. All prestressing shall be done
with high tensile wire permanently bonded to the tank wall. The tank floor shall
be of concrete or shotcrete construction containing no less than 0.6 percent of
reinforcing steel.

3. All components that come into contact with potable water shall conform to
ANSI/NSF Standard 61.

B. Related Work Described Elsewhere:

1. Clearing, Grubbing and Stripping: Section 02110.

2. Excavation, Backfilling and Compaction: Section 02200.

3. Cast-In-Place Concrete: Section 03300.

4. Leakage Testing of Hydraulic Structures: Section 03800.

5. Miscellaneous Metals: Section 05510.

6. Pipe and Tube Railings: Section 05510.
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7. FRP Fabrications: Section 06610.

8. High Performance Paints and Coatings: Section 09961.
9. Process and Utility piping, fittings, valves and accessories: Division 15.
C. General Design
1. The thickness of the core wall shall be calculated so as to accept the initial

compressive forces applied by prestressing, hydrostatic stresses induced by
contents, and other applicable loads such as soil backfill and wind.

2. Backfill loads shall not be used in the design of the core wall to counteract
hydraulic loads or provide residual compression in the wall.

3. All prestressing shall be done with high tensile steel wire in which a substantial
allowance shall be made for loss of prestress due to shrinkage and plastic flow
in the shotcrete and to relaxation in the steel wire and diaphragm.

4, Size and Configuration of Tank: The dimensions of the prestressed circular
concrete tanks including the floor slopes, sumps, tank diameters and vertical
wall heights shall be as indicated on the Drawings.

5. Design of the prestressed tanks shall accommodate the differential and total
settlement values reported in the geotechnical investigation provided in the
appendix of these specifications.

D. The Contractor shall be responsible for coordinating all activities with the prestressed
concrete tank construction company required for a complete installation. Activities
requiring extensive coordination would include but not be limited to shop drawing
submittals, embedded items required to be installed during construction of the
prestressed concrete tank. Construction of the prestressed concrete tank shall not
commence until all key dimensions, equipment and pipe locations, and any other
interdependent items are approved by the Engineer and any conflicts or ambiguities are
resolved. It shall remain the Contractor's sole responsibility to resolve any errors or
conflicts arising during construction due to improper coordination with the prestressed
concrete tank construction company.

1.02 QUALITY ASSURANCE

A Design Standards: Unless otherwise indicated, all materials, workmanship and practices
shall meet all requirements of the following standards, latest revisions.

1. Florida Building Code.

2. ACI 301: Specifications for Structural Concrete for Buildings.

3. ACI 318: Building Code Requirements for Reinforced Concrete.
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10.

11.

12.

13.

14,

15.
16.

17.

18.

19.
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ACI 506R: Guide to Shotcrete.

ACl 372R-03: Design and Construction of Circular Wire and Strand Wrapped
Prestressed Concrete Structures.

AWWA D110-04 - Wire- and Strand-Wound, Circular, Prestressed Concrete
Water Tanks.

ASTM A821/A821M - Standard Specification for Steel Wire, Hard Drawn for
Prestressing Concrete Tanks.

ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled,
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASCE Standard 7-05 - Minimum Design Loads for Buildings and Other Structures.

ASTM (C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding
Systems for Concrete.

ASTM A416/A416M - Standard Specification for Steel Strand, Uncoated Seven-
Wire for Prestressed Concrete.

ASTM A884/A884M - Standard Specification for Epoxy Coated Steel Wire and
Welded Wire Reinforcement.

ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement,
Plain, for Concrete.

ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel Bars
for Concrete Reinforcement.

ACI 305R - Hot Weather Concreting.
ACI 306R - Cold Weather Concreting.

ACI 350 - Building Code Requirements for Environmental Engineering Concrete
Structures and Commentary.

ASTM C31/C31M - Test Methods for Making and Curing Concrete Test
Specimens in the Field.

ASTM (C39/C39M - Test Method for Compressive Strength of Cylindrical
Concrete Specimens.
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20. ASTM (231 - Standard Test Method for Air Content of Freshly Mixed Concrete
by the Pressure Method.
21. ASTM C143 - Standard Test Method for Slump of Hydraulic -Cement.
22. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete.
23. ASTM C33/C33M - Specification for Concrete Aggregates.
24, AWWA C652 - Disinfection of Potable Water Storage Tanks.
25. ASTM D1056 - Standard Specification for Flexible Cellular Material.
B. Qualifications and Experience of Tank Construction Company: The tank construction

company shall have the following qualifications and experience:

1.

The Tank Construction Company shall specialize in the design and construction
of wire-wound circular prestressed composite steel-concrete tanks. The tank
construction company shall give satisfactory evidence that it has the skill,
reliability, and financial stability to design, build, and guarantee the tank in
accordance with the quality required by these specifications. The tank
construction company shall have at least ten (10) years experience in this
specialty and shall have built completely in its own name in the past five (5)
years no less than ten (10) prestressed composite tanks of comparable size,
which meet these specifications and are now demonstrating satisfactory
service. If all experience requirements cannot be met, an additional bond will
be required. This bond shall be in effect for four (4) years after expiration of the
standard one (1) year performance bond and shall warrant the tank to be free
of defects in materials and workmanship.

The tank construction company staff shall include a full-time Professional
Engineer Registered in the State of Florida having no less than ten (10) years
experience in the design and field construction of circular prestressed
composite tanks who will be the responsible engineer in charge of the work to
be done. All Working Drawings and design calculations shall carry the seal of
such Registered Professional Engineer.

Acceptable Tank Manufacturers: The tank shall be as manufactured by the
CROM Corporation, Gainesville, Florida or PRECON, Newberry, Florida, or
Engineer-approved equal.

C. Design Criteria: To compensate for bending moments and for shrinkage, differential
drying, and temperature stresses, the following reinforcing steel shall be incorporated in
the core wall:
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The top two (2) feet of core wall shall have not less than 1% circumferential
reinforcing.

13205-4 012920



2. The bottom three (3) feet of core wall shall have not less than 1%
circumferential reinforcing.

3. Inside Face:

a. 26-gauge steel shell diaphragm continuous the full wall height, without
horizontal splices.

b. Additional vertical and horizontal reinforcing steel bars as required by
design computations.

4, Outside Face:
a. Vertical reinforcing steel: Minimum of #4 bars at 12-inch center to
center.
b. Additional vertical and horizontal reinforcing steel bars as required by

design computations.

5. Allowable Tensile Stress fs 18,000 psi
Yield Strength f, 40,000 psi
6. Design Loads: Wind loads, including uplift and overturning shall be as required

by the Florida Building Code and any local amendments to the Code ASCE-7, or
shall be for 155-mph wind loading, whichever is greater.

7. Qualifications of Workmen: The foreman, nozzlemen, and gunmen shall be
skilled in their duties and certified in accordance with the guidelines by ACI
Committee 506 Certification as outlined in Publication CP-60, latest revision.
The Contractor shall submit the names of the men performing the above duties,
with a statement of certification as to their qualifications. Certification will be
accomplished by a recognized authority such as ELF/FC&PA*, ACI, or approved

equal.
*ELF - Engineering Laboratory Forum, Florida Institute of
Consulting Engineers
FC&PA - Florida Concrete and Products Association
8. Design shall account for buried depth of the tank as shown on drawings.
1.03 SUBMITTALS
A. Shop Drawings: The Contractor shall submit a complete set of detailed shop drawings

signed and sealed by a Florida Registered Professional Engineer for the work to be done.
Inside dimensions, pipe openings and provisions for mechanical equipment shall be
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maintained as established by the Engineer. Shop drawings must be approved before
construction may begin.

B. Design Computations: The Contractor shall submit complete design computations. The
design shall be done under the direction of a Florida Registered Professional Engineer
and shall be signed or sealed by name of the design engineer. The design computations
shall include all components of the tank, including wall, cantilevered launders, floor and
sumps, wall penetrations, pipe supports, the wall reaction to the bottom slab, and the
loads imposed by concrete dome covers. The design shall include consideration of
temperature differentials under various conditions, stresses at wire winding and
completed stages with tank empty and full, flexure in walls and base, anticipated
movement of base under circumferential wire stresses, special stresses at wire
anchorages and a construction procedure listing in chronological order the various
operations of construction. The design computations shall be submitted for approval at
least 30 days before the materials are assembled at the job site.

C. Shop drawings shall be submitted showing complete details, dimensions, materials,
fastenings, anchorages and special details of wall reinforcement at attachment of
accessories and details of interior launder construction.

D. If a sliding waterstop is used in the floor/wall joint, submit load/shear/deflection data to
support shear and deflection calculations for base of wall. Tests shall have been
generated for the particular waterstop configuration proposed.

E. Submit to the Engineer a guarantee document as specified in Paragraph 1.04, herein
following tank construction.

1.04  WARRANTY

A. The tank construction company shall guarantee workmanship and materials on the
entire tank structure and all accessories (i.e. manholes, ladders, platforms, handrails,
grating, hatches, vents, etc.), including shrinkage cracks and hardware, for a period of
five (5) years from substantial completion. In case leakage or other defects appear
within the five (5) year period, the tank construction company shall promptly make
repairs at its own expense, upon written notice by the Owner that such defects have
been found.

B. To satisfy the five-year guarantee, acceptable tank construction companies listed under
paragraph 1.02B.3. above shall be required to furnish a written company warranty for
the five-year period.

C. If all experience requirements cannot be met as described in Paragraphs 1.02B.1. and
1.02B.2., an additional bond shall be required. This bond shall be in effect for four (4)
years after expiration of the standard one (1) year performance bond and shall warrant
the tank to be free of defects in materials and workmanship.
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D. Leakage is defined as damp spots or visible leaks, appearing on the exterior surface of
the tank, indicating the existence of minor leaks or leakage through the base slab, the
source of which is from the inside of the tank. Leakage shall be determined by leakage
testing as defined in Section 03800: Leakage Testing of Hydraulic Structures.

1.05 DESIGN DATA

A The tank shall be designed to meet at the minimum the following criteria:

Parameter Value

Tank Construction Type Prestressed Circular Concrete Tank

Nominal Tank Capacity 2.0 million gallons (MG)

Inside Diameter 100 feet

High Water Level Depth 35’-7”

Tank Inlet 24-inch

Tank Outlet 30-inch

Tank Overflow 12-inch

Tank Drain 8-inch

PART 2 - PRODUCTS
2.01 MATERIALS
A. Concrete

1. Concrete shall have a 28 day compressive strength of 4000 psi and shall be in
conformance with the requirements of Section 03300: Cast-in-Place Concrete.
Cement shall be Portland Type Il. Concrete in direct contact with prestressed
reinforcement shall not contain chloride ions in excess of 0.06 percent of the
weight of the cement in the mix.

B. Shotcrete shall be in accordance with ACI Standard 506, latest revision, except as
indicated otherwise herein. Proportions for all shotcrete shall be one part cement to 4
parts moist sand by weight, except that proportions of 1 to 3 shall be used for the cover
coat on each side of the steel shell diaphragm and over the wire wrapping; these richer
cover coats shall be at least 1/4-inch thick (measured from the outside of the wire for
wire wrapping coat). Sand shall be composed of hard, strong, durable, uncoated grains
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of quartz in accordance with gradation limits in ACI 506, except that the fineness
modulus may be reduced to 2.0.

1. Compressive strength (fg) shall be 4,000 psi or greater at 28 days.

2. Allowable compressive stress (fg) shall be determined by the formula 1,250 +
75t with 0.45 fg maximum where t is the core wall thickness.

3. Allowable compressive stress (fg) due to initial prestressing force shall be 0.50
fgi or less, with a minimum of 2,000 psi, where fgi is defined as compressive
strength at time initial prestressing force is applied.

4, Cement shall be in accordance with the requirements of Section 03300: Cast-in-
Place Concrete. Cement shall be Portland Type Il. Shotcrete in direct contact
with prestressed reinforcement shall not contain chloride ions in excess of 0.06
percent of the cement in the mix.

C. Prestressing Wire:

1. Cold drawn, high-carbon steel wire complying with ASTM A-821 Type B.

2. Wire size shall be 0.162 inch diameter (8 gauge) or larger, but no larger than
0.250 inch.

3. Working stress for wire in the wall (fg) shall be 115,000 psi.

4, Allowable tensile stress before losses (fig) shall be 145,000 psi or no greater
than 0.70 f.

5. Ultimate tensile strength (fg,) shall be 231,000 psi or greater.

D. Reinforcing Bars:

1. In conformance with ASTM A615, Grade 60, and with the requirements of
Section 03200: Concrete Reinforcement.

2. Floor slab bar supports shall be reinforced steel bolster.

E. Wire Fabric Reinforcement:

1. Welded wire fabric (WWF) shall conform to ASTM A185: Welded Wire Fabric for
Concrete Reinforcement. Wire fabric shall be electrically welded and not
galvanized wire. Welded wire fabric shall be furnished in flat sheets, rolled
WWE is not permitted.

2. Welded wire fabric supports shall be plastic bolsters with bar ties galvanized.
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F. Steel Shell Diaphragm:

1. Steel tank shell diaphragm shall be cold rolled sheet, minimum 26-gauge,
conforming to ASTM A653/A653M for Commercial Quality Cold Rolled Steel,
with a Class 2, rolled finish or approved equal.

G. PVC waterstops shall have minimum thickness of 3/8-inch in areas exposed to hydraulic

loads. Waterstops shall meet the requirements of CRD-C-572.

2.02  ACCESSORIES

A Accessories to be provided with the 2.0 MG Potable Water Ground Storage Tank are as

follows:

Accessories

One (1) access manhole.

One (1) exterior access aluminum ladder with TS safety rail.
One (1) interior fiberglass ladder with TS safety rail.

Four (4) precast concrete overflow outlets.

One (1) fiberglass access hatch for dome access.

One (1) fiberglass dome vent.

Aluminum handrailing around the dome hatch openings and around the
tank dome perimeter.

Two (2) dome probe curbs (as shown in the Drawings).
One (1) sample port on access manhole.
Fiberglass liquid level indicator.

One (1) fiberglass vortex plate for pump outlet.

Accessories shall be provided and installed by the prestressed Concrete Tank
Construction Company. Accessories shall be as specified below. Anchor bolts, nuts, and
bolts for all accessories shall be Type 316 stainless steel (certified).

B. Access Manholes:
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One (1) access manhole shall be provided for the prestressed concrete storage
tank. The access manhole shall be located on the vertical wall of the tank, at the
locations shown on the Drawings. Each access manhole shall include a
fabricated Type 316 stainless steel frame and a fabricated Type 316 stainless
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steel cover. The cover plate shall be suitably gasketed with a suitable neoprene
gasket as necessary to provide permanent water tightness. The manhole shall
have a waterstop and be sealed with epoxy on the inside perimeter to preclude
leakage. The manhole opening shall be in the shape of a round-ended slot
approximately 17 inches high and 52 inches long.

2. All bolting materials shall be ASTM A320, B8M, Class 2, Type 316 stainless steel,
high strength bolts and nuts. Washers shall be Type 316 stainless steel. Nuts
shall have a hardness that is lower than that of the bolts and the washers by a
difference of 50 Brinnell hardness to prevent galling.

C. Aluminum Handrails, Platforms and Grating:

Aluminum platforms shall be designed to support the intended live and dead loads with
a minimum factor of safety of 2.0. The maximum deflection for platforms shall be
limited to a maximum of 1:360 of the maximum span. Aluminum used for fabrication
shall be structural aluminum shapes in accordance with Section 05510 - Miscellaneous
Metals. Aluminum grating used for platforms shall be in accordance with Section 05510
- Miscellaneous Metals. Aluminum handrailing installed around the dome access hatch
and the aluminum access platforms shall be a three rail type handrail system, with a 4-
inch toe board and in conformance with OSHA standards. Handrailing shall be
constructed of 1 1/2-inch (1.90" o.d.), Schedule 40 aluminum pipe, Alloy 6063-T6, in
accordance with Section 05510 - Miscellaneous Metals.

D. Aluminum Ladders:

Aluminum ladders and cages shall be fabricated from aluminum alloy 6061-T6, or equal.
Ladder uprights shall be 3/8-inch by 2 inches and shall be spaced 18 inches apart.
Supports shall be 3/8-inch by 2-inch bars bent to shape and shall be spaced not over 5
feet apart. Ladders shall be rigidly supported not less than 7 inches from adjacent
surfaces and shall be secured to the shotcrete wall by Type 316 stainless steel bolts
embedded in the shotcrete during construction of the wall. Rungs shall be not less than
1 inch diameter, smooth, spaced 12 inches on centers with the ends fitted into and
welded to the uprights. Goosenecks shall be provided and anchored to the top of the
tank. An approved ladder safety device with stainless steel TS rail and two safety
harnesses shall be provided with the ladder which shall be Saf-T-Climb, as manufactured
by Norton Company Safety Division, Climbers Buddy Corp., or equal. The ladder and
safety device shall be designed, fabricated, and erected in accordance with Part 1910 of
the Occupational Safety and Health Standards of the Department of Labor. Provide an
aluminum swing out cage gate with padlock brackets.

E. Fiberglass Ladders:

Fiberglass ladders shall be completely fabricated of fiberglass reinforced plastic (FRP)
structural shapes. Ladder uprights shall be 2-inch square tubing with a 1/8 inch wall
thickness and shall be spaced 18 inches apart. Supports shall be 3/8-inch by 2-inch Type
316 stainless steel bars bent to shape and shall be spaced not over 5 feet apart. Ladders
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shall be rigidly supported not less than 7-inches from adjacent surfaces and shall be
secured to the shotcrete wall by 316 stainless steel bolts embedded in the shotcrete
during construction of the wall. Rungs shall be not less than 1-inch diameter, solid
fiberglass bars, spaced 12-inches on centers with the ends fitted into and bonded to the
uprights with epoxy. Fiberglass shapes for ladder fabrication shall be in accordance with
Section 06610 - FRP Fabrications. An approved ladder safety device with Type 316
stainless steel TS rail and two safety harnesses shall be provided with the ladder, which
shall be Saf-T-Climb as manufactured by Norton Company Safety Division, Climbers
Buddy Corporation, or equal. The ladder, and safety device shall be designed,
fabricated, and erected in accordance with Part 1910 of the Occupational Safety and
Health Standards of the Department of Labor.

F. Fiberglass Hatch Cover:

Fiberglass hatch covers shall be fabricated of 1/4- inch thick laminated fiberglass.
Laminated Fiberglass fabrications shall be in accordance with Section 06610: FRP
Fabrications. Dimensions of the hatch cover shall be as shown on the Drawings. The
hatch cover shall be mounted onto a precast concrete curb cast into the dome cover.

The oversized frame for the fiberglass cover shall lap over and down the side of the
precast concrete curb to provide weather-tightness. The fiberglass frame shall have an
integrally fabricated curb for mounting of the access hatch. The access hatch shall lap
over and down the side of the fiberglass frame curb to provide weather-tightness. The
fiberglass frame and access hatch shall be gasketed with a suitable neoprene gasket to
prevent the entrance of water and insects. The hatch cover shall have a smooth, even,
snug bearing in the locked position. All frame anchor bolts, hinges, lock loop, fasteners
and other hardware shall be Type 316 stainless steel. The fiberglass hatch cover shall
conform to the applicable requirements of Part 1910 of the Occupational Safety and
Health Standards of the Department of Labor.

G. Fiberglass Vent:

Fiberglass vents shall be fabricated of 1/4-inch thick laminated fiberglass. Laminated
fiberglass fabrications shall be in accordance with Section 06610: FRP Fabrications. The
vent shall be mounted onto a precast concrete curb cast into the dome cover. A
neoprene gasket shall be provided between the concrete curb and the fiberglass vent to
prevent the entrance of water and insects. The fiberglass vent shall have a throat
opening of 50-inches in diameter. The vent area shall be adequate for air venting at
tank fill and withdrawal rates of 16 MGD. To prevent the entry of birds, animals and
insects, the vent throat area and vent rim openings shall be covered with 24x24 mesh,
vinyl covered fiberglass screening. All vent anchor bolts, fasteners and other hardware
shall be Type 316 stainless steel.

H. Precast Concrete Overflow Vents:

Overflow outlets for domed tanks shall be precast concrete with 24x24 mesh, vinyl
covered fiberglass insect screen and fiberglass frame attached with Type 316 stainless
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steel bolts of the size and number required. The precast concrete overflow outlets shall
be cast into the dome cover. Each overflow outlet shall be sized for a 4.0-MGD
minimum outflow.

l. Fiberglass Liquid Level Indicator:

The fiberglass liquid level indicator supplied, shall be the tank construction company’s
standard unit. The indicator board and target shall be 1/4-inch thick laminated
fiberglass. Laminated fiberglass fabrications shall be in accordance with Section 06610 —
FRP Fabrications. The indicator board shall be white with 4-inch high black numbers and
divisions. The numbers and divisions shall be black resin that is integrally molded into
the fiberglass laminate board. All anchor bolts, fasteners, cable and other hardware
shall be type 316 stainless steel.

PART 3 - EXECUTION
3.01 CONSTRUCTION
A. Excavation and Compaction: Excavation and compaction prior to tank construction shall

be in conformance with the applicable requirements of Section 02200: Excavation,
Backfilling and Compaction.

B. Floor:

1. The subgrade shall be prepared by fine grading to ensure proper placement of
reinforcing steel with proper bottom cover.

2. A 6-mil polyethylene vapor-barrier shall be placed after subgrade preparation
has been completed.

3. Concrete membrane floors (4-inches thick) shall have a minimum thickness of 8-
inches of concrete over all pipe encasements. The minimum percentage, 0.6
percent, of reinforcing steel applies to these thickened sections and shall extend
a minimum of two (2) feet in to the adjacent 4 inches thick floor.

4. Floors shall be vibratory screeded to effect consolidation of concrete and proper
encasement of floor reinforcing steel.

5. The floor shall be sloped to drain with the finishing criteria stated in Section
03300: Cast-in-Place Concrete, except that the finishing tolerance shall be 1/2-
inch in 10 feet, as determined by a 10-foot straightedge placed anywhere on the
slab in any direction. The floor shall have a light broom finish.

6. Floors shall be continuously water cured until tank construction is completed.
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C. Core Wall:
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The core wall shall be constructed of shotcrete, encasing a steel shell diaphragm
continuous the full wall height without horizontal splices. The shotcrete shall be
placed in accordance with ACI 506 as outlined in ACI Certification Public CP-60:
A Guide to Shotcrete, latest revision.

The thickness of the core wall shall be calculated so as to resist the initial
compressive forces applied by prestressing, backfill, and other applicable loads.
The wall may taper uniformly on the outside face from top to bottom as
required by design computations. In no case shall the core wall be less than 3-
1/2 inch thick. Horizontal sections of the wall shall form true circles without
flats, excessive bumps, or hollows.

To compensate for bending moments and for shrinkage, differential drying, and
temperature stresses, the following reinforcing steel shall be incorporated in the

core wall, as a minimum:

a. The top two (2) feet of core wall shall have not less than one percent
circumferential reinforcing.

b. The bottom three (3) feet of core wall shall have not less than one
percent circumferential reinforcing.

c. Inside Face:

1) Vertical reinforcing steel: minimum of #4 bars at 12 inches
center to center.

2) Additional vertical and horizontal reinforcing steel as required
by design computations.

d. Outside Face:

1) Vertical reinforcing steel: minimum of #4 bars at 12 inches
center to center.

2) Additional vertical and horizontal reinforcing steel bars as
required by design computations.
Curing:
a. Interior core wall shall be continuously water cured for a minimum of 7
days or until prestressing starts.
b. Exterior core wall shall be continuously water cured for a minimum of 7

days or until prestressing starts.
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Tolerances:

a. Tank Radius: The maximum permissible deviation from the specified
tank radius shall not be greater than 0.1 percent of the radius or 60
percent of the core wall thickness, whichever is less.

b. Vertical Walls: Walls shall be plumb within 3/8-inch per 10 feet of
vertical dimension.

D. Steel Shell Diaphragm:
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The galvanized steel diaphragm used in the construction of the core wall shall
be 26 gauge with a minimum thickness of 0.017-inches conforming to the
requirements of ASTM A653/A653M. Weight of zinc coating shall be not less
than G90 of Table 1 of ASTM A653/A653M. The diaphragm shall be formed with
re-entrant angles and erected so that a mechanical key is created between the
shotcrete and diaphragm. The diaphragm shall be continuous to within 3-inches
of the top and bottom of the wall. Horizontal joints or splices will not be
permitted. All vertical joints in the diaphragm shall be rolled seamed, crimped
and sealed watertight using epoxy injection. In all tanks designed to use a
waterstop at the floor/wall joint, the steel shell diaphragm shall be epoxy
bonded to the waterstop.

All vertical joints in the diaphragm shall be sealed watertight by epoxy injection.
This epoxy injection shall be carried out from the bottom of wall to the top of
wall, using a pressure pumping procedure, after the steel shell diaphragm has
been full encased, inside and outside with shotcrete. The epoxy sealant shall
be suitable for bonding to concrete, shotcrete, and steel. The sealant shall
conform to the requirements of ASTM C881, Type Ill, Grade 1, and shall be 100
percent solids, moisture insensitive, low modulus epoxy system. When
pumped, maximum viscosity of the epoxy shall be 10 poises at 77 degrees
Fahrenheit (°F).

The steel shell diaphragm design and the epoxy injection procedure shall have
been used and proven satisfactory in the ten (10) tanks required for the tank
construction company's experience record.

No nail or other holes shall be made in the steel shell for erection or other
purposes except for inserting pipe sleeves, reinforcing steel, bolts, or other
special appurtenances. Such penetrations shall be sealed with an approved
epoxy sealant.

In all tanks designed to use a waterstop at the floor/wall joint, the steel shell
diaphragm shall be epoxy bonded to this waterstop.

The steel shell diaphragm shall be suitably supported by temporary braces to
preclude movement during construction. If the steel shell diaphragm is warm
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when ready for applications, the steel surfaces shall be sprayed with water for
cooling approximately 30 minutes or less before shotcreting and again a few
minutes before shotcreting.

E. Shotcrete:

All shotcrete shall be placed in accordance with ACI 506, latest revision, and
shall be applied by or under direct supervision of experienced nozzlemen
certified in accordance with guidelines by ACI Committee 506 as outlined in ACI
Certification. Certification shall be accomplished by an independent testing
laboratory.

Shotcrete mixes, measured by weight, shall be:

a. First coat on steel shell diaphragm and prestressing wire: One (1) part
cement to three (3) parts fine aggregate.

b. All other shotcrete: One (1) part cement to four (4) parts fine
aggregate.

Each shotcrete layer shall be broomed prior to final set to effect satisfactory
bonding of the following layer. No shotcrete shall be applied to reinforcing steel
or diaphragm which is encrusted with overspray.

F. Horizontal Prestressing:

1.
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Circumferential prestressing of the tank walls shall be achieved by the
application of cold-drawn, high-carbon steel wire complying with ASTM A821
Type B, placed under high tension. A substantial allowance shall be made for
prestressing losses due to shrinkage and plastic flow in the shotcrete and due to
relaxation in the prestressing steel wire.

Placement of the prestressing steel wire to the core wall shall be in a continuous
and uniform helix of such pitch as to provide in each lineal foot of core wall
height an initial predetermined force and unit compressive stress equivalent to
that shown on the approved shop drawings. Splicing of the wire shall be
permitted only when completing the application of a full coil of wire, or when
removing a defective section of wire.

Areas to be prestressed shall contain not less than ten (10) wires per foot of
vertical wall. A maximum of 24 wires per layer per vertical foot will be allowed.
Shotcrete shall be used to completely encase each individual wire, and protect it
from corrosion. To facilitate this encasement, the clear space between adjacent
wires is to be no less than one (1) wire diameter.

Prestressing shall be accomplished by a machine capable of continuously
inducing a uniform initial tension in the wire before it is positioned on the tank
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wall. Tension in the wire shall be generated by methods not dependent on cold
working or re-drawing of the wire. In determining compliance with design
requirements, the aggregate force of all tensioned wires per foot of wall shall be
considered rather than the force per individual wire, and such aggregate force
shall be no less than that required by the approved Shop Drawings.

No circumferential movement of the wire along the tank wall shall be permitted
during or after stressing of the wire. The steel wire bands on the core wall shall
be so placed that the prestress "working force" per foot of wall height shall
exceed the hydraulic ring tension forces by not less than 5 percent. The
"working force" shall be defined as the force determined by multiplying the area
of steel wire by the unit wire stress after an allowance for losses of 20,000 psi
has been made from the initial unit wire stresses. Such initial unit wire stress
readings shall be made the same day the wire is placed, or if made later and
after some stress losses have already occurred due to creep of wire, plastic flow
and shrinkage of core wall, allowances shall be made for such losses. The clear
space between adjacent wires is to be no less than one wire diameter.

G. Measurement of Wire Stress:

Equipment shall be supplied at the construction site by the tank construction
company to measure tension in the wire after it is positioned on the tank wall.
This stress measuring equipment shall include: electronic, direct reading,
stressometer or other device which can demonstrate not less than 2 percent
accuracy; calibrated dynamometers; and a test stand to field verify the accuracy
of the stressometer. The initial tension in each wire shall be recorded.

H. Exterior Covercoat:

After circumferential prestressing wires have been placed by the wire winding
machine, they shall be protected by encasement in shotcrete. This shotcrete
encasement shall completely encapsulate each wire, and shall permanently
bond the wire to the tank wall. The shotcrete over cover shall have a thickness
of no less than 1 inch over the wire. When multiple layers of wire are required,
shotcrete cover between layers shall be no less than 1/8 inch thick.

l. Wall Openings:
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When it is necessary for a pipe, access manhole or other appurtenance to pass
through the vertical tank wall, the bottom of such appurtenance shall be no less
than 18 inches above the floor slab. The prestressing wires required at the pipe
or appurtenance elevation shall be distributed equally above and below the
opening, leaving an unbanded strip around the entire tank. Ordinarily,
unbanded strips shall have a vertical dimension of no more than 36 inches. All
pipe sleeves passing through the wall shall be sealed to the steel shell
diaphragm by epoxy injection.
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J. Shotcrete Finishes:

The interior and exterior vertical surfaces of the tank walls shall have a fine,
hairbrush broom finish to provide a finely textured, sandy type finish suitable
for finish coating. Following finishing, all interior and exterior surfaces of the
tank shall be lightly brushed to remove all loose particles of shotcrete or
aggregate.

K. Curing of Shotcrete: The finish surfaces of walls shall be cured, starting as soon as
possible without damaging surface and not later than two (2) hours after placing, by any
of the following methods:
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Moist-mat cure or moist-cure for seven (7) days.

Moist-mat curing shall be moist-curing by covering with at least two (2) layers of
burlap, cotton mats, or other approved material. The mat shall be continuously
sprayed or intermittently saturated by hosing not less than four (4) times during
daylight hours. If intermittently saturated, the mat shall be saturated before
8:30 a.m. and within one and one-half hours of sundown. Saturating of the mat
through the night hours will not be required except as may be directed during
hot nights if humidity is low and the breeze is more than 5 mph.

Moist-curing shall be accomplished by keeping the surface of the concrete
continuously wet with water. Sprinklers or soaker hoses may be used to insure
continuous complete water coverage of the concrete surfaces. The sprinklers,
soaker hoses or other watering equipment shall be operated 24 hours a day for
the duration of the curing period. The duration of the curing period shall be
seven (7) days. To ensure that sprinkling water is not blown away by wind from
its intended location, special attention shall be given to the number and location
of sprinklers so that all concrete surfaces are kept continuously wet. The
Contractor shall have personnel at the site check the operation of all wetting
equipment, the equipment shall be checked out not less than once each
daylight hour and once every four hours during the night hours. Daylight hours
shall be considered to be from one hour after sunrise to one hour before
sundown. The remainder of the day shall be considered night hours.

Curing during the multi-layered shotcrete construction: The following curing
procedures shall be used for any layer of shotcrete that will remain in place
more than three (3) hours before the next layer of shotcrete is applied. During
hot weather, to reduce cracks caused by quick drying shrinkage, each layer of
shotcrete shall be moist-mat cured or moist-cured within one hour after
application. The mat, if used, shall be kept moist until it is removed and shall
not be removed until just before the next layer of shotcrete is applied. The mat
shall be against the shotcrete surface enough to avoid circulation of warm air
between the mat and the shotcrete. The exterior surface of the core wall (the
surface to receive wire wrapping) shall not receive curing compound, but shall
be continuously cured for at least seven (7) days using the moist-mat or moist-
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cured procedure. In hot weather, the surface of shotcrete shall be fogged as
soon as possible after application before other curing methods are started to
avoid quick loss of moisture from the fresh shotcreted surface.

3.02  FIELD QUALITY CONTROL
A. Shotcrete Compressive Testing:

1. The tank manufacturer shall be responsible for all testing performed and shall
pay all testing costs. Each test of shotcrete compressive strength shall consist of
the preparation and breaking of five (5) cylinders. The high and low strength
cylinders shall not be counted and the strength of the test shall be the average
compressive strength in pounds per square inch of the three (3) remaining
cylinders.

2. If cylinders are made for determining when wire wrapping can begin, they shall
be stored at the site and cured the same as the applicable portion of the
structure. All other cylinders shall be removed the next day and stored in a
testing laboratory vault similar to standard concrete cylinders. The test
cylinders shall be the same mix used in the permanent construction.

3. One test shall be made for each 50 cubic yard (cy) of concrete, but not less than
two (2) sets for the inside core wall, two (2) sets for the outside core wall and
two (2) sets for the over coat. Capping and breaking of cylinders shall be done
similarly to standard concrete cylinders and shall be done by a recognized
testing laboratory approved by the Engineer.

B. Disinfection of the completed tank shall be in accordance with AWWA C652.
C. Leakage Testing:
1. Each tank shall be slowly filled with water and examined for leakage. Water for

leakage testing shall be made available to the Contractor by the Owner.
Leakage shall be defined as a loss of water. Hydraulic testing of the tank shall
be in accordance with the requirements of Section 03800: Leakage Testing of
Hydraulic Structures.

3.04  PAINTING

A. All piping, supports, and other ferrous metal surfaces shall be coated in accordance with
the applicable requirements of Section 09961: High Performance Paints and Coatings.
Coatings shall not commence until the concrete is fully cured for at least 28 days and
tested for moisture content. All interior surfaces of the storage tanks shall be coated
with a coating system that is NSF-61 approved for use with potable water. All curing
compounds that shall contact potable water shall be NSF approved. Ground storage
tank surfaces shall be prepared according to Section 09961: High Performance Paints
and Coatings and shall be coated with the following:
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1. Ground storage tank interior (walls and dome):

a. Prime coat: one (1) coat Tnemec Series 140 Pota-Pox plus polyamide
epoxy at 7.0 mils dft per coat, or Engineer approved equal.

b. Finish coat: two (2) coats Tnemec Series 140 Pota-Pox plus polyamide
epoxy at 7.0 mils dft per coat, or Engineer approved equal.

2. GST exterior (dome and walls):

a. Finish coat: two (2) coats of Tnemec Series 156 Enviro-Crete modified
waterborne acrylate at 5.0 mils dft per coat or Engineer approved equal.

END OF SECTION
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SECTION 13410

BASIC INSTRUMENTATION, MONITORING AND CONTROL REQUIREMENTS

PART 1 - GENERAL

1.01  DESCRIPTION

A. General

This part of the Contract Documents covers the general requirements for the
furnishing and installation of a Primary Instrumentation, Control, and
Monitoring System complete in every detail for the purposes specified and shall
form a part of any other technical specifications supplied unless otherwise
specified.

The intent of this specification is to require that the Primary Instrumentation,
Control and Monitoring System including all Sections of this Specification, i.e.,
primary elements, panel mounted and miscellaneous field instruments, etc.,
shall be furnished by a single Instrumentation and Control System Supplier to
assure system uniformity, subsystem compatibility and coordination of all
secondary system interfaces. Where specific manufacturers are designated,
substitutions will not be accepted. Deviations may be considered in special
circumstances but must be approved by the Owner. The Contractor shall
include in his bid, the name of the Primary Instrumentation and Control System
Supplier that will be used to furnish the system as described herein. The
Primary Instrumentation and Control System Supplier shall be required to start
work within 10 working days after the award of the contract to the Contractor.

B. Scope of Work:

AMS/kk/specs/13410
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Furnish and install all instrumentation and control systems hereinafter specified
to perform the intended function. Work shall include all labor, materials and
equipment, performance of all work necessary to complete the manufacture, to
make factory tests, to prepare and load for shipment, to deliver to the site, to
provide programming, calibration, installation supervision, system start-up,
services and incidentals required to completely furnish and install a
programmable controller based control and data acquisition system with
instruments and control devices for the automation of the pump station and
including all work necessary during the Warranty Period, as specified herein,
under Section 01740: Warranties and Bonds, and shown on the Contract
Drawings. The installation of the system hardware shall be by the Contractor
with the supervision by the instrumentation and control Instrumentation
System Supplier.

Furnish all tools, equipment, materials, and supplies and perform all labor
required to complete the furnishing, installation, validation, start-up and
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operational testing of a complete Instrumentation, Control and Monitoring
System as specified herein.

Auxiliary and accessory devices necessary for system operation or performance,
such as transducers or relays to interface with existing equipment or equipment
provided under other Sections of this Specification, shall be included whether
specified or not.

Equipment shall be fabricated, assembled, installed, and placed in proper
operating condition in full conformity with detail drawings, specifications,
engineering data, instructions and recommendations of the equipment
Manufacturer as approved by the Engineer.

1.02  QUALITY ASSURANCE
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The Primary Instrumentation, Control and Monitoring System as specified in this
Specification is an integrated system and therefore shall be provided by a
competent, qualified instrumentation and control system supplier who shall
have total responsibility for the work of this Specification. Entire system
installation including process parameter verification, calibration, validation,
start-up, testing, and training shall be performed by qualified personnel,
possessing all the necessary equipment and who have had a minimum of 5
years’ experience in engineering, programming and installing of similar
instrumentation, control and monitoring systems. The system shall be
integrated using the latest, most modern and proven design and shall, as far as
practical, be of one supplier.

The Primary Instrumentation, Control, and Monitoring System Supplier shall be
responsible for the correct selection of all instrumentation and installation of all
hardware and secondary systems specified in this Specification.

Prior to the selection of any device, coming in contact with the process, actual
on-site process conditions and the suitability of the device and materials of
construction for the stated application shall be verified with the original
equipment manufacturer by the Instrumentation and Controls Systems Supplier.
Unless notified in writing all devices and component part numbers, when
provided, shall be assumed to have been verified as having been selected based
on actual process parameters and application. Ultimately, the Contractor shall
be responsible for all cost associated with replacements and delays due to
improper equipment selection.

The Primary Instrumentation, Control, and Monitoring System Supplier shall be
responsible to see that all components of the primary as well as secondary
Control Systems, including measuring, indicating, transmitting, receiving,
totaling, controlling, alarming devices and all appurtenances are completely
compatible, correctly sized for actual process conditions, and properly interface
to each other and shall function as outlined. The Primary Instrumentation,
Control, and Monitoring System Supplier shall furnish and install such additional
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10.

11.
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equipment, accessories, etc. as are necessary to meet these objectives at no
additional cost to the Owner.

The Primary Instrumentation, Control, and Monitoring System Supplier shall, in
fact, be an Owner recognized supplier of instrumentation, control panels, and
systems, etc., of the general type and complexity of the system specified herein
and shall have been regularly engaged in providing and engineering
instrumentation, control, and monitoring systems on a single system
responsibility basis for a minimum of 5 consecutive years. The personnel
employed for system engineering, supervision, start-up, operational testing and
training shall have been regularly employed and factory trained by the
Instrumentation, Control, and Monitoring System Supplier for a minimum of 2
years.

A detailed description of the experience of each engineer that will be assigned
for the duration of the project shall be submitted for review and approval by the
Owner. The Suppliers lead instrumentation engineer shall be an electrical
engineer specializing in the selection and implementation of instrumentation,
control, and monitoring systems of the type specified herein for the past 5
consecutive years. References shall be provided for all projects successfully
completed by each engineer or software programmer assigned to this project.

Actual installation may or may not be performed by the Suppliers employees
but the Instrumentation, Control, and Monitoring System Supplier shall be
responsible for the technical supervision of the installation to insure that it is
proper in all respects.

Secondary control systems include all instrumentation, switchgear, and controls
(including but not limited to gauges, transmitters, panels, process and manual
switches, indicators, controllers, etc.) existing or furnished under sections other
than section, INSTRUMENTATION, CONTROL AND MONITORING SYSTEMS and
are generally considered as a “packaged” system supplied specifically for the
equipment being specified under that section.

Major constituents of each secondary system shall include, but not limited to, all
materials, equipment, and work required to implement a complete and
operating system of instrumentation and controls for its associated equipment.
The systems shall include primary elements for process variable measurements,
analog display and control elements, and discrete display and control elements
as noted hereinafter and in the referenced Specification sections.

Qualifications of the secondary system suppliers engineers shall be as specified
herein above unless otherwise noted. The Owner reserves the right to reject
the use of any supplier not meeting the qualifications specified herein and
under the specific equipment specification.

Approved Instrumentation, Control and Monitoring System Suppliers:

a. Santis Engineering, Inc.
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1.03  RESPONSIBILITY

b. No Equal

The Contractor shall be ultimately responsible and shall provide for the
verification of process conditions, supply, installation, certification, adjustment,
and start-up, of complete, coordinated systems which shall reliably perform the
specified functions.

All interconnecting conduit and wiring, between elements of a single secondary
control system shall be furnished, installed and connected under the same
section as is the secondary control system unless the electrical drawings
specifically indicate otherwise.

All other electrical conduit and wiring are provided, installed and connected
under Division 16, ELECTRICAL.

1.04 ENGINEERING SUBMITTALS
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Before proceeding with any manufacturing, submit the following for approval in
complete bound sets indexed by specification number. Describe and verify all
component part numbers for the items being submitted. Submit only complete
systems, not pieces of equipment from various systems. Show dimensions,
physical configurations, methods of connecting instruments together, mounting
details, and wiring schematics. Schematics shall be complete with all
components identified by a unique tag reference in accordance with ISA-S5.1
Instrumentation Symbols and Identification. Terminal number identification
associated with relays, lights, electrical devices, etc., shall be clearly identified
on all drawings. Submit fabrication drawings, nameplate legends, and control
panel internal wiring and piping schematic drawings clearly showing all
equipment and tag numbers for all components. Submit panel graphic drawings
when applicable. Include material specifications listed where applicable.

Include a draft of the theory of operation for all relay circuits including software
logic implemented via programmable controllers, that will eventually be
included in the operation and maintenance instruction manuals required below.
Each submittal shall indicate the system name, submittal content, project
reference, revision date and purpose of the submittal cover which shall also

include the owners name, location, and supplier’s name.

Provide a minimum of each of the following submittals to the Owner for review
and approval (PDF format):

A. Hardware Submittal

(1) Index and Comments
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(2)

(4)
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Provide a detailed index identifying each tabbed section and its
content.

If there are any deviations or clarifications to the specifications,
they shall be documented in writing in this section. If there are
no comments or concerns identified in the submittal, it will be
presumed that there are no deviations from the Contract
Documents for the system being furnished.

Component Data Sheets

Component Data Sheets shall be specifically prepared for all
components being furnished under these Specifications. The
purpose of this material is to supplement the generalized
catalog information by providing the specifics of each
component (e.g., individual component tag ID reference,
service, quantity supplied, part number, breakdown and
descriptions for all options, scales, ranges, materials of
construction, component location reference, and reference to
associated drawings).

Include such other necessary data as would provide a complete
and adequate specification for re-ordering an exact duplicate of
the original item from the manufacturer at some future date.
More than one tag numbered item with the same part number
may be included on a sheet.

Catalog Cuts

Manufacturer’s standard specification or data sheets shall be
clearly marked to delineate the options or styles to be
furnished. Standard manufacturer catalog information,
descriptive literature, wiring diagrams, and shop drawings shall
be provided for all devices, whether electrical or mechanical,
furnished under these Specifications. This includes, but is not
limited to, pressure switches, gauges, solenoid valves,
controllers, indicators, power supplies, switches, lights, relays,
timers, circuit breakers, fuses, etc.

Sizing Calculations

Complete certified sizing calculations shall be provided for all
control valves and flow elements. The calculations shall include
the process data used, minimum and maximum values,
permanent head loss and all assumptions made. Equations shall
be submitted for all computing modules and function
generating modules and shall include the actual scaling factors
and units used.

13410-5 061720



AMS/kk/specs/13410
Tt #200-08507-19001

(5) System Hardware Submittal Format

a. Tab 1. Component Index and Comments
b. Tab “N” through “NN” (as required)
C. Component “X” Data Sheet(s) - one tab shall be provided per

each component type and shall include the standard
manufacturer catalog information and sizing calculations (when
required).

System Control Panel(s) Drawing Submittal

1) All drawings shall be provided electronically, on a 11 x 17 PDF
format.

a. Index and Comments

1. Provide a detailed index identifying each tabbed section
and its content.

2. If there are any deviations or clarifications to the
specifications, they shall be documented in writing in
this section. If there are no comments or concerns
identified in the submittal, it will be presumed that
there are no deviations from the contract documents
for the system being furnished.

b. Panel Layout Drawings

1. Provide detailed shop drawings for all panels and
enclosures. Drawings shall show the location of all
exterior and internal panel mounted devices to scale
and shall include a panel legend and bill of materials.
Layout drawings shall show all major dimensions, front,
back, side, and mounting details, as well as all
elevations, in inches from the base up, of all rows of
components.

2. The panel legend shall list and identify all front of panel
devices by the components unique tag identifier, all
nameplate inscriptions, service legends, and
annunciator inscriptions when applicable.  Service
legends, and nameplate inscriptions shall show size,
engraving per line, character height and color.
Information may be included on the layout drawing if
spacing permits.
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3. The bill of materials shall include all components
mounted within or on the panel that are not listed in
the panel legend, and shall include the component
identification tag, description, manufacturer, and
complete part number for re-ordering. Information
may be included on the layout drawing if spacing
permits.

4. Fabrication drawings shall be submitted for review and
shall show all cut-out dimensions, support details,
brackets, materials of construction, finish, etc. to be
used for fabrication of each panel. Fabrication drawings
may be submitted separately after the layout drawings
have been approved. Construction of panels shall not
be started until the approval of the fabrication drawings
is received.

Detailed Panel Wiring Diagrams

1. Wiring diagrams shall be provided in the form of ladder
type schematics with line numbers for all devices. All
components shall be identified by a unique
identification tag, terminal block numbers, wire sizes
and color codes clearly identified, and external
interconnections noted. Drawings shall be drawn in
“landscape” mode.

2. Provide complete terminal identification of all internal
and external elements, panels, and junction boxes.

3. Polarity of all analog signals shall be shown at each
terminal as well as all shielded cable connections and
grounding requirements.

4. All external panel wiring that must be provided and
installed shall be clearly identified as a dashed line. Use
unique terminal symbols to denote MCC locations.

5. All special cables that are provided with purchased
equipment external to panels shall be identified as

being supplied by the Supplier.

6. Wiring diagrams shall show all circuits individually; no
common diagrams will be allowed.

7. Provide panel power wiring diagrams for all panels. The
diagrams shall include all grounding requirements.
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Control Panel Submittal Format

1. Tab 1. Index and Comments
2. Tab “N” through “NN” as required:
a. Heat Dissipation and Power Calculations
Summary.
b. Panel “A” Layout Drawing (one tab per panel).
C. Panel “A”  with  Fabrication  Drawing

Legend/Engravings/Bill of Materials.

d. Panel “A” Power Wiring.
e. Panel “A” Wiring Diagrams.
3. Tab “X”. Loop Drawings (When Applicable)
4, Tab “Y”. Installation Details (When Applicable)

Analog Loop Drawing Submittal

1)

Provide an individual loop wiring diagram for each analog loop
showing all terminal numbers, the location of the DC power
source, the location of any dropping resistors, polarity, etc. The
loop diagrams shall meet the minimum requirements of ISA
standard S5.4 approved October 9, 1981, plus the following
requirements:

Loop diagrams shall be on 11-inch by 17-inch paper. Only one
loop shall be shown on each drawing.

Reference to supplementary records and drawings, such as
installation details, P&IDs, location drawings, wiring diagrams or
drawings, and instrument specifications shall be included.
Drawings may be included in the Control Panel Drawing
Submittal when only a few drawings are required.

Instrument Installation Details Submittal

1)

The Supplier shall develop and submit for review, complete
installation details for each field mounted device and panel
furnished prior to shipment and installation. Common details
may be referenced by an index showing the complete
instrument tag number, service, location, and device
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description. Installation details shall be provided as required to
adequately define the installation of the components. Drawings
may be included in the Control Panel Submittal when only a few
are required.

E. Power Requirement and Heat Dissipation Summary

1)

Provide a summary of the power requirements and heat
dissipation for all control panels furnished. Power requirements
shall state required voltages, currents, and phase(s). Heat
dissipations shall be maximums and shall be given in BTU/Hr.
Summary shall be supplemented with calculations and show
expected temperatures to be maintained for proper control
equipment operation.

F. PLC Subsystem Submittal

1)

In addition to the detailed hardware submittal requirements
noted herein, the following shall also be provided:

Theory of Operation and Logic Descriptions.

System block diagram and cabling requirements.
Annotated software program listing and 1/O address
mapping.

d. I/0 arrangement and wiring drawings.

oo

G. Operation and Maintenance Manuals Submittal

1)

2)

3)

AMS/kk/specs/13410
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Submit two (2) complete sets of Operation and Maintenance
Instruction Manuals and Part Lists to the Owner for all
equipment provided. Manuals shall be delivered no later than
the equipment shipment date. After installation is complete,
update the manuals to reflect any changes which occurred
during installation and deliver the balance of the six (6) required
manuals to the Owner.

All manuals shall be original manufacturers literature provided
as noted herein above.

Include in the manuals not less than the following applicable
information for each instrument, component, subsystem and/or
control loop.

a. Index and Comments

1. Provide a detailed index identifying each tabbed
section and its content.
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If there are any deviations or clarifications to
the specifications, they shall be documented in
writing in this section. If there are not
comments or concerns identified in the
submittal, it will be presumed that there are no
deviations from the contract documents for the
system being furnished.

b. Bill of Materials
1. A listing of all the panels, racks, instruments,
components, and devices furnished. All
components shall be grouped by component
type, i.e., pressure switches, pressure gauges,
indicators, etc. The list shall contain, as a
minimum:
a. Instrument, panel, rack or device tag number
b. Description
C. Quantity supplied
d. Reference to component data sheet and/or
catalog cut
e. Component type
C. Component Data Sheets
1. Refer to 1.05-A, 4-(2) specified herein before.
d. Catalog Cuts
1. Refer to 1.05-A, 4-(3) specified herein before.

e. Operation and Maintenance Manuals

(1)

Operation and Maintenance manuals shall be submitted
for all instruments and devices supplied. The O&M
manuals shall contain, as a minimum:

S M0 o o0 T

Operation procedures

Installation procedures

Maintenance procedures

Troubleshooting procedures

Calibration procedures

Internal device schematics and wiring diagrams
Shut-down procedures

Component parts list
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Detailed  circuit operational  description
including programmable controller ladder
diagrams

Listing of Manufacturers with local telephone
numbers and contacts for all instrumentation
hardware furnished.

Spare Parts and Expendables List

(2) A spare parts and expendables list shall be submitted to
include not only those items being supplied, but also
any additional items recommended for successful long
term operation.

Operation and Maintenance Manual Format

(1) Volume | (or as required) - Hardware

a. Tab 1. Component Index and Comments

b. Tab 2. Theory of Operation

C. Tab “N” through “NN” as required:

1. Component “X” Data Sheet(s) (one tab
per component type as required).

2. Standard Manufacturer Catalog
Information, and Manufacturers O&M
Manual.

d. Tab “X” Recommended Spare Parts and
Expendables Listing.

e. Tab “y” Current Manufacturers/Local
Representatives Telephone/address listing for
all major components.

(2) Volume Il
a. Tab 1. Index and Comments
b. Tab “N” through “NN” as required:

1. Panel “X” Layout Drawing

2. Panel “X” Fabrication Drawing

3. Panel “X” Legend/Engravings/Bill of
Materials
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4. Panel “X” Power Wiring

5. Panel “X” Wiring Diagrams
C. Tab “X” Loop Drawings (When Applicable)
d. Tab “Y” Installation Details (When Applicable)

System Calibration and Test Documentation Submittal

(1) The Supplier shall submit an example of each type of Instrument
Calibration Report and Loop Functional Test Report that will be
used to verify that all preliminary calibration and testing has
been performed and the system is considered, by the supplier,
to be ready for the Owner’s acceptance testing.

(2) After approval of the examples, the Supplier shall prepare Loop
Functional Test Report(s) for each loop and an Instrument
Calibration Sheet for each active element (except simple hand
switches, lights, etc.). These sheets shall be completed and
submitted to the Owner after completion of the operational
availability field tests.

a. Instrument Calibration Reports

1. An Instrument Calibration report shall be used to certify
that each instrument requiring calibration has been
calibrated to its published specified accuracy shall be
submitted to the Owner. This report shall include all
applicable data as listed below plus an area to identify
any defects noted, corrective action required, and
corrections made.

a. Facility identification (Name, location, etc.)

b. Loop identification (Name or function)

C. Equipment tag and serial numbers

d. Scale ranges and units

e. Test mode or type of test

f. Input values or settings

g. Expected outputs and tolerances

h. Actual readings at 0, 10, 25, 50, 75, 90 and 100

percent of span
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i Percent of error for each reading

j. Explanations or special notes as applicable

k. Date, time, and weather conditions

l. Tester’s certification with name and signature

b. Loop and Functional Test Reports

1. Submit a sample of each type of Loop and Functional
Test Report form that will be used in verifying all control
system functions as follows:

(a) Loop Status Report - For each function that can
be demonstrated on a loop-by-loop basis:

(1)

Each form shall include:

Project name
Loop number
Loop description

Test procedure description,
with a space after each specific
test to facilitate sign off on
completion of each test.

For each component: tag
number, description,
manufacturer, and data sheet
number.

Space for sign off and date by
the Supplier

(b) Functional Acceptance Test Report - For those
functions that cannot be demonstrated on a
loop-by-loop basis:

13410-13
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a. Specification page and
paragraph of function to be

demonstrated
b. Description of function
C. Test procedure description
d. Space after each specific test to

facilitate sign off on completion
of each test

C. Supplier’s Installation Certification Reports

(1)

Upon completion of all preliminary calibration
and functional testing, the Supplier, shall submit
a certified report for each control panel and its
associated field instruments certifying that the
equipment (1) had been properly installed
under his or her supervision, (2) is in accurate
calibration, (3) was placed in operation, (4) has
been checked, inspected, calibrated, and
adjusted as necessary, (5) has been operated
under maximum power variation conditions and
operated satisfactorily, and (6) is fully covered
under the terms of the guarantee.

l. Functional Acceptance Test Procedures Submittal

(1)

(2)The

Submit for approval not later than 30 days prior to the

functional acceptance test demonstration, a written plan for

demonstrating that each device and function of the equipment
provided under these specifications meets the specified
operational requirements.

plan shall detail procedures to be used in the functional
acceptance testing of all systems. The plan shall include a
description of test methods and materials that will be utilized

for testing each system.

(3)Immediately correct defects and malfunctions with approved
methods and materials in each case and repeat the testing.

1.05 SYSTEM TESTING AND ACCEPTANCE

A. Factory Tests

(1) Unwitnessed Factory Testing

AMS/kk/specs/13410
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(2)
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a. Prior to the arrival of the Owner, each panel shall have been completely
tested by the manufacturers personnel. Provide a report certifying the
control panel(s) are fully operable and meet the Specifications. If upon
arrival of the Owner, the panel tests have not been performed, the
Supplier may be liable for back charges for all costs associated with the
visit by the Owner. The necessary panel tests shall be repeated in the
presence of the Owner. The Owner shall have the right to check all test
observations. The Supplier shall demonstrate that the results of the
unwitnessed Factory Tests are accurate. As a minimum, tests shall
verify the following:

1. Accuracy of panel instruments for 4-20 mA inputs and outputs
2. Location of interface wires on terminal blocks

3. Function of discrete panel components

4. Control logic

Witnessed Factory Testing

a. Inspection and test of materials and equipment shall be made by the
Owner (or his representative) at the place of manufacturer prior to
shipment, to verify that the completed control panel(s) meet the
requirements of the specifications. Shipment shall not be made until
receipt of written approval from the Owner after satisfactory
completion of shop tests.

b. The manufacturer furnishing materials, equipment and labor for the
fabrication of the panel(s) shall afford the necessary facilities for such
shop inspection and tests. The Supplier shall give the Owner written
notice ten (10) working days prior to the estimated date when the
equipment will be ready for the inspection and witnessed shop test.

C. Sufficient time, ample space, and necessary assistance shall be provided
by the manufacturer to assure inspection and testing to the satisfaction
of the Owner.

d. The Supplier shall furnish all power, labor, materials, and properly
calibrated instruments required for the shop tests.

e. The Owner reserves the right to reject defective materials, poor
workmanship and items that are not in accordance with the
requirements of the specifications.

Installation Supervision
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(1)

Furnish the services of authorized factory personnel specially trained
and experienced in the installation of the equipment to: (1) supervise
the installation in accordance with the approved Instruction Manuals;
(2) be present when the instruments and equipment are first delivered,
installed, and put into operation; (3) inspect, check, adjust as necessary,
and approve the installation; (4) calibrate the instruments, in
accordance with the Specifications herein, until all trouble or defects
are corrected and the installation and operation are acceptable.

Preliminary Calibration and Functional Testing

(1)

(2)

After approval of the Loop Status Report and Calibration Worksheets
described herein, the Supplier shall prepare Loop Status Report(s) for
each loop and an Instrument Calibration Worksheet for each active
element (except simple hand switches, lights, etc.). These sheets shall
be completed, signed, and submitted to the Owner after the Preliminary
Calibration and Functional Testing is completed.

Although the Preliminary Calibration and Functional Testing does not
require witnessing, the equipment Supplier shall maintain the reports
and calibration worksheets at the job-site and make them available for
the Owner’s review at any time.

a. Preliminary Calibration

1. Provide the services of factory trained instrumentation
technician, tools and equipment to field calibrate each
instrument to its specified accuracy in accordance with
the manufacturer’s specifications and instructions for

calibration.
b. Functional Testing
1. Provide Loop Status Report(s) for verifying all control

system functions as follows:

(a) Provide the services of factory trained and field
experienced instrumentation engineer(s) to
validate each system to verify that each system
is operational and performing its intended
function within system tolerance.  System
tolerance is defined as the root-mean-square
sum of the system components specified
accuracys from input to output.

(b) Validate calibration of each system by

simulating inputs at the first element in the
loop (i.e., sensor) of zero, 10, 25, 50, 75, 90 and
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100 percent of span, or on/off and verify loop
output devices (i.e., recorder, indicator, alarm,
etc. except controllers). During system
validation, make provisional settings on levels,
alarms, etc. Verify that all logic sequences
operate in accordance with the specifications.

(c) Cause malfunctions to sound alarms or switch
to standby to check system operation. Check all
systems thoroughly for correct operation.

(d) Immediately  correct all defects and
malfunctions disclosed by tests. Use new parts
and materials as required and approved and

retest.
C. Supplier’s Certified Reports
1. Upon completion of the Preliminary Calibration and

Functional Testing, the Supplier shall submit a certified
report for each control panel and associated field
instruments certifying that the equipment (1) had been
properly installed under his supervision, (2) is in
accurate calibration, (3) was placed in operation, (4) has
been checked, inspected, calibrated, and adjusted as
necessary, (5) has been operated under maximum
power variation conditions and operated satisfactory.

Functional Demonstration Testing

Upon completion of the unwitnessed Preliminary Calibration and
Functional Testing, re-test all systems in the presence of the Owner (or
representative). The intent of this test is to demonstrate and verify the
operational interrelationship of all instrumentation systems. This
testing shall include, but not be limited to, all specified operational
modes, taking process variables to their limits (simulated or actual) to
verify all alarms, failure interlocks, and operational interlocks between
systems and/or mechanical equipment. Notify the Owner in writing a
minimum of 48 hours prior to the proposed date for commencing the
test. Upon successful completion of this test the Supplier shall begin
the Operational Acceptance Test Demonstration.

Operational Acceptance Test Demonstration

Upon completion of the Functional Demonstration Testing, re-test all
systems under actual process conditions in the presence of the Owner
and the Owner’s Operators. The intent of this test is to demonstrate
and verify the operational interrelationship of all instrumentation
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systems to the Owner’s Operators. This testing shall include, but not be
limited to, all specified operational modes, taking process variables to
their limits (simulated or actual) to verify all alarms, failure interlocks,
operational interlocks between systems and/or mechanical equipment,
and making final adjustments. Notify the Owner in writing a minimum
of 48 hours prior to the proposed date for commencing the test. Upon
successful completion of this test the Supplier shall begin the 30 Day
Availability Test.

30 Day Availability Test

1. After completion of the Operational Acceptance Test Demonstration,
the System Supplier shall be responsible for the operation of the
supplied system for a period of 30 consecutive days, under conditions of
full process operation, without a single non-field repairable malfunction.

2. During this test, plant operating and supplier personnel shall be present
as required. While the test is proceeding, the Owner shall have full use
of the system.

3. If any failures should occur that cannot be corrected within 24 hours, or
more than two similar failures of any duration, the failure will be
considered as a non-field-repairable malfunction. The system shall be
repaired and the 30 day test period shall be re-started. Owner reserves
the right to set the schedule.

4, Total availability of the system shall be greater than 99.5 percent during
this test period. Availability shall be defined as “Availability = (Total
Down Time) + (Total Time)”.

5. Down times due to power outages or other factors outside the normal
protection devices or back-up power supplies provided, shall not
contribute to the availability test times above.

6. Upon successful completion of the system availability testing, submit a
certified report, with substantiating data sheets, indicating that the
equipment furnished meets all the functional requirements specified
herein. The Owners will countersign this report and it shall constitute
acceptance of the control system hardware.

1.07 FINAL DOCUMENTATION

A.

AMS/kk/specs/13410
Tt #200-08507-19001

Reproducible Drawings

1. The Supplier shall submit one (1) set of full size reproducibles of
complete schematics, wiring diagrams and installation drawings to
include all installed field and panel instruments, mounting details, point-
to-point diagrams with cable, wire, and termination numbers. Drawings
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shall be a record of work as actually constructed and shall be labeled
“As-Installed”. One copy of applicable schematics and diagrams shall be
placed in each control panel in a protective envelope or binder.

a. Loop Diagrams
(2) Refer to Section 1.05 C. specified herein before.

b. Panel Construction Drawings and Wiring Diagrams
(1) Refer to Section 1.05 B. (1) b. and 1.05 B (1) c. specified

herein before.

C. Interconnecting Wiring Diagrams
(2) Refer to Section 1.05 B. (1) d specified herein before.

d. Instrument Installation Details
(1) Refer to Section 1.05 D. herein before.

B. Software
(1) In addition to the reproducible hard copy of drawings and literature

specifically generated for the project, one (1) set of 3.5 inch, 1.44 MEG
capacity diskettes shall be submitted to the Owner which shall include a
copy of all files specifically generated to create the drawings, data
sheets, bill of materials, operating and test procedures, control logic,
etc. Drawing format shall be compatible with “AutoCAD” Release 12.
Diskettes shall be clearly labeled with the following:

a. Project Name
b. Volume Number
C. Software Program Name and Version used to generate the files
d. Label “As-Installed”
(2) Provide one copy of all programming software, application programs,

and source code utilized to generate, annotate, and debug all software
provided. Programming software, detailed programming instructions,
software keys, cables, and licenses shall be provided for all
programmable devices, i.e., PLC, DCS, SCADA, controllers, and smart
transmitters. Special devices used in programming supplied hardware
shall be provided. It is the intent that the Owner shall have the full
capability to re-program and modify any application on-site without the
need to purchase additional software or hardware.

C. Operation and Maintenance Manuals
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(1) Furnish the balance of six (6) sets of Operation and Maintenance
Manuals for equipment provided under these Specifications. Content
shall be as described above for the submittals.

1.08 TRAINING REQUIREMENTS

A. General

(1)

Provide the services of a factory trained and field experienced control systems
engineer to conduct group training of Owner’s designated personnel in the
operation of all Instrumentation, Control and Monitoring equipment furnished.
Include instruction covering basic system theory, operating principles and
adjustments, routine maintenance and repair, and “hands-on” operation. The
text for this training shall be the P&IDs, panel wiring diagrams, layouts, ladder
listings, and the operation and maintenance manuals furnished under these
Specifications.

B. Duration

(1)

Training specific to the system hardware shall be provided for a minimum of five
days per three operating shifts with a time period necessary to cover complete
Operator and Maintenance Training.

C. Operator Training

(1)

Operator training shall include instruction in the use of all control system
hardware and software furnished. A detailed written description of the system
furnished and all equipment start-up, shut-down, troubleshooting, and
maintenance procedures shall be provided to each Operator attending the
training sessions. Training material shall be organized and bound in appropriate
binders. One copy of the training manual shall be submitted to the Owner prior
to scheduling any training sessions. As a minimum, the format for the training
material shall be as follows:

a. General system description and overview
b Process and Instrumentation Diagrams
Sequence of Operation
1. Panel Layout Drawing
2. Legend
3. Alarm Handling
4. System Start-Up
5. System Shut-Down
6. Operator Adjustment & Setpoints
d. General Troubleshooting Techniques
e. Recommended Maintenance Procedures
f. Recommended Spare Parts
D. Maintenance Training
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(1)

Maintenance training shall include instruction in the calibration, maintenance,
programming, and repair for all systems furnished.

Maintenance training shall include instruction in the maintenance of all control
system hardware and software furnished. A detailed written description of the
system furnished and all equipment start-up, shut-down, troubleshooting, and
maintenance procedures shall be provided to each person attending the training
sessions. Training material shall be organized and bound in appropriate binders.
One copy of the training manual shall be submitted to the Owner prior to
scheduling any training sessions. As a minimum, the format for the training
material shall be as follows:

a. General system description and overview
b. Process and Instrumentation Diagrams
Sequence of Operation

1. Panel Layout Drawing
2. Legend
3. Alarm Handling
4. System Start-Up
5. System Shut-Down
6. Operator Adjustment & Setpoints
d. Detailed review of all schematic diagrams
e. Detailed review of all software functions using actual
software listings
f. Detailed programming instruction of hardware
furnished unless otherwise noted
g. Detailed calibration procedures for all furnished
h. Recommended Maintenance Procedures
i. Recommended Spare Parts
E. Final Acceptance

(1)

Final Owner acceptance is defined as a point in time when (1) all training has
been performed, (2) final “As Installed” documentation and software (when
applicable) have been received and approved, (3) the system has successfully
passed the availability test period, and (4) all punch list items have been
resolved. Only at this time, will final payment be released.

F. Guarantee And Warrantees

(1)
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Guarantee all work of these Specifications for a period of one (1) year from the
date of final acceptance by the Owner. With respect to instruments and
equipment, guarantee shall cover (a) faulty or inadequate design; (b) improper
assembly or erection; (c) defective workmanship or materials; and (d) leakage,
breakage, or other failure not caused by Owner misuse. For equipment bearing
a manufacturer’s warranty in excess of one year, furnish a copy of the warranty
to Owner with Owner named as beneficiary.
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PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

2.05

JOB CONDITIONS

A

Exercise care (1) to secure neat arrangement of all piping, valves, conduit, and like
items, and (2) to overcome structural interferences. Verify dimensions and conditions
at the place of work, and install materials and equipment in the available spaces.

MATERIALS AND STANDARD SPECIFICATIONS

A.

Provide instruments, equipment and materials suitable for service conditions and
meeting standard specifications such as Instrument Society of America (ISA). The intent
of this Specification is to secure instruments and equipment of a uniform quality and
manufacture throughout the facilities; i.e., all instruments furnished by the Supplier of
the same type of function shall be by the same manufacturer. This allows the stocking
of the minimum number of spare parts.

PRODUCT DELIVERY, STORAGE, AND HANDLING

A.

Box, crate or otherwise enclose and protect instruments and equipment during
shipment, handling and storage. Keep all equipment dry and covered from exposure to
weather, moisture, corrosive liquids, and gases or any element which could degrade the
equipment. Protect painted surfaces against impact, abrasion, discoloration, and other
damage. Repair any damage as directed and approved.

MOUNTING

A.

Mount and install equipment as required. Mount field instruments according to the
best standard practice on pipe mounts, pedestal mounts, or other similar means in
accordance with manufacturers recommendations.

Equipment specified for field mounting shall be suitable for direct pipe mounting,
pedestal mounting, or surface mounting. Non in-line indicators and equipment with
calibration adjustments or requiring periodic inspection shall be mounted not lower
than three (3) feet nor high than five (5) feet above walkways, platforms, catwalks, etc.
All such equipment shall be weather and splash proof, and electrical equipment shall be
in NEMA 4X cases unless otherwise noted.

COMPONENT TAG NUMBERING SCHEME

A.

All control equipment shall be identified by unique alphanumeric code or tag number
based on the latest Instrument Society of America standards S5.1.

Tag Numbering Scheme: a-b-c-d

Equipment tagging shall be based on the following scheme:
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Description TAG Explanation

a. ISA Functional HS Hand Switch
Identification

b. Loop Number 23 Loop 23
C. Component 2 Second HS in Loop
Number
d. Unit 3 (When Third Identical Process
Required) Control System

Example 1: HS-23-2-3

Tag number identifies a Hand Selector Switch. It is part of Loop 23 and the second hand
selector switch in the loop. This is the third identical process unit (i.e., three identical
pump control stations). It is also the only hand selector switch in the loop.

Example 2: HS-23

Tag number identifies a Hand Selector Switch in Loop 23. It is also the only hand
selector switch in the loop.

2.06  INSTRUMENT IDENTIFICATION

A. All components provided, both field and panel mounted, shall be provided with
permanently mounted name tags bearing the entire tag number of the component.
Panel mounted tags shall be white with black lettering lamicoid plastic; field mounted
tags shall be stamped stainless steel.

B. Nameplates for panels and panel mounted equipment shall be as indicated on the
Drawings.

C. Field mounted tags shall be 16-gauge, 304 stainless steel with 3/16 inch high characters.

D. Tags shall be attached to equipment with a commercial tag holder using a stainless steel

band with a worm screw clamping device or by a holder fabricated with standard

AMS/kk/specs/13410
Tt #200-08507-19001 13410-23 061720



stainless steel hose clamps and meeting the same description. In some cases where this
would be impractical, use 20 gauge stainless steel wire.

E. For field panels or large equipment cases use stainless steel screws, however, such
permanent attachment shall not be on an ordinarily replaceable part. In all cases, the
tag shall be plainly visible to a standing observer and not obscure adjustment ports or
impair the function of the instrument. Field mounted control stations, recorders or
indicators shall have a nameplate indicating their function and the variable controlled or
displayed. Nameplate shall be attached by one of the above methods.

2.07  STANDARD LIGHT COLORS AND INSCRIPTIONS

Unless otherwise noted, the following color code and inscriptions shall be followed:

Tag Function Inscription(s) Color
ON ON RED
OFF OFF GREEN

OPEN OPEN RED
CLOSED CLOSED GREEN
LOW LOW GREEN

FAIL FAIL RED
HIGH HIGH AMBER
AUTO AUTO WHITE
MANUAL MANUAL YELLOW
LOCAL LOCAL WHITE
REMOTE REMOTE AMBER

Lettering shall be black on white and amber lenses. Lettering shall be white on red and green
lenses.
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2.08  STANDARD PUSHBUTTON COLORS AND INSCRIPTIONS

Tag Function Inscription(s) Color
00 ON RED
oC OFF GREEN
oC OPEN RED
CLOSED GREEN

OCA OPEN RED
CLOSED GREEN
AUTO WHITE

OOA ON RED
0oC OFF GREEN
AUTO WHITE
MA MANUAL YELLOW
AUTO WHITE

SS START RED
STOP GREEN

RESET RESET RED

All unused or non inscribed buttons shall be black. Lettering shall be black on white and yellow
buttons. Lettering shall be white on black, red, and

2.09  ELECTRONIC EQUIPMENT

A If the equipment is electronic in nature, provide industrial duty, solid state equipment to
the greatest extent practicable. Select components of construction for their suitability
and reliability. Employ adequate component derating to preclude failures because of
transients and momentary overloads reasonably expected in normal operation. Where
conduit connection is provided for mounting a surge/lightning suppressor directly to the
instrument, the arrestor shall be so mounted.

2.10 EQUIPMENT OPERATING CONDITIONS

A. All equipment shall be rated for normal operating performance with varying operating
conditions over the following ranges:

(1) Power:
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2.11.

2.12.

2.13.

120 Vac + 10%, 60 Hz 1 Hz except where specifically stated otherwise on the
drawings or in the specifications.

(2) Environmental Conditions:

a. Equipment rated NEMA 1 or NEMA 12 shall be suitable for the following
environmental conditions:

1. Temperature: 40 to 105 degrees F.
2. Relative Humidity: 10 to 80 percent.
3. Classification: Non-hazardous.

Equipment rated NEMA 4X shall be suitable for the following environmental conditions:

(1) Temperature: 20 to 105 degrees F.
(2) Relative Humidity: 10 to 100 percent.
(3) Classification: Non-hazardous.

(4) Atmosphere: Corrosive.

SIGNAL ISOLATORS, CONVERTERS AND CONDITIONERS

A.

Insure that input-output of all instruments and control devices (whether furnished by
the Supplier or not) are compatible. Analog signals between field and panels shall be 4
to 20 mA dc unless specifically approved otherwise. Granting such approval does not
relieve the Supplier from the compatibility requirement above. Provide signal isolators
and converters as necessary to obtain the required system performance. Mount the
devices behind control panels or in the field at point of application, as required for
accurate signal acquisition.

AUXILIARY CONTACTS BY OTHERS

A.

Provide instruments and equipment to connect to auxiliary contacts provided by others
for alarms, status of equipment, interlocking, and other functions as indicated and as
specified herein.

ELECTRICAL

A.

The construction work shall include all power supply wiring, instrumentation wiring,
interconnecting wiring and equipment grounding as indicated, specified, and required.

Wiring installations shall include cables, conductors, terminals, connectors, heat shrunk
wire markers on all terminations, conduits, conduit fittings, supports, hardware, and all
other required materials.

Provide the materials and complete all the required installations for equipment
grounding.
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D. Incidental items not specifically included in the Contract Documents that can
legitimately and reasonably be inferred to belong in the instrumentation work shall be
provided and installed by the Supplier at no additional cost to the Owner.

E. Ring out all signal wiring prior to termination. Provide wire number tags marked in
indelible waterproof form of slip-on type and heat shrunk for each wire termination
point in the panel and field. Wire tagging shall identify the destination point of the wire
and when applicable, shall include the signal polarity for analog signals. Each
destination point shall be coded as follows:

(2) Destination ID - Terminal Block ID - Terminal Number - (Polarity)
2.14. ELECTRICAL TRANSIENT PROTECTION

A All instrument and control equipment mounted outside of protective structures (field
mounted equipment) shall be equipped with suitable surge-arresting devices to protect
the equipment from damage due to electrical transients induced in the interconnecting
lines from lightning discharges or nearby electrical devices. Both power and signal
circuits shall be protected with surge and transient protectors installed at the source
and destination ends of the circuits. Protective devices used on 120V ac inputs to field
mounted equipment shall be secondary valve surge protectors conforming to the
requirements of IEEE Standard 28-1972 (ANSI C62.1-1971).

B. Surge and transient protectors shall be normally connected to the electrical system
ground. When an electrical system ground is not available near the device, the
protectors shall be connected to a ground rod 10 ft. in length by 3/4 inch in diameter
and located within 10 feet of the device.

C. Protectors for signal circuits at the field transmitter shall be Joslyn Model No. 1669-06,
1669-02, and 1800-20 in panels. Protectors for 120 volt power circuits shall be UL listed
Joslyn Model No. 1250-32 secondary arrestor.

2.15. PROCESS CONNECTIONS

A Provide instrument piping, tubing, and capillary tubing to meet the intended process
service and ambient environmental condition for corrosion resistance, etc. All
instrument pneumatic tubing shall be stainless steel with stainless steel fittings. Slope
lines according to service to promote self draining or venting back to the process.
Terminate connection to process lines or vessels in a service rated block valve that will
permit closing off the sense line or removal of the element without requiring shut down
of the process. Include drip legs and blow-down valves for terminations of sense lines at
the instruments when mounted such that condensation can accumulate.

2.16. MISCELLANEOUS MECHANICAL

A Three Valve Instrument Equalizing Manifold
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1. Manifolds shall be of stainless steel construction for isolation and equalization of
differential pressure transducers. Units shall be Anderson, Greenwood and
Company Type M1 or equal.

Welding of S.S. enclosures and instrument supports shall be TIG welded and finished to
provide neat corrosion free appearance.

2.17. PAINTING

A

Provide factory paint for all instruments and equipment. Provide paint as required for
non-stainless steel structural supports, brackets, etc.

2.18. CORROSION PROTECTION

A.

All control panels, enclosures, and other equipment containing electrical or
instrumentation and control devices, including spare parts, shall be protected from
corrosion through the use of corrosion-inhibiting vapor capsules. Prior to shipment, the
capsules shall be provided within the shipping containers and equipment as
recommended by the capsule manufacturer’s recommendations. All capsules shall be
replaced by the Contractor just prior to Owner’s final acceptance of the equipment. The
corrosion-inhibiting vapor capsules shall be Northern Instruments Model Zerust VC or
Hoffman Model A-HCI. NEMA 4x panels shall be provided with breather/drains,
Chrouse-Hinds Model ECD18; or approved equal.

2.19. SPARES AND MAINTENANCE MATERIALS

A. Deliver to Owner, as directed, the following items as specified herein. Include an
itemized list in a letter of transmittal with each shipment.
B. Materials shall be delivered in the manufacturer’s original containers labeled to
completely describe contents and equipment for which it is furnished.
1. One fuse of each size and type for every five used but no less than five of each
type.
2. One circuit breaker of each size and type for every five used but no less than one
of each type.
3. One relay of each type for every five used but no less than one of each type.
4, One status light bulb for every five used but no less than five of each type.
5. One indicating lamp assembly for every five panel mounted lamp assemblies used
but no less than one of each type.
6. One switch assembly for every five used but no less than one of each type.
7. One year supply of charts and ink for each recorder furnished.
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One transient protector for every five used but no less than one of each type.

2.20. WORKMANSHIP

A. General

Install materials and equipment in a workmanlike manner utilizing craftsman
skilled in the particular trade. Provide work which has a neat and finished
appearance.

Coordinate work with the Owner, and work of other trades to avoid conflicts,
errors, delays, and unnecessary interference with operation of the facilities during
construction.

B. Protection During Construction

Throughout this Contract, the Contractor shall provide protection for materials
and equipment against loss or damage and the effects of weather. Prior to
installation, store items in indoor, dry locations. Provide heating in storage areas
for items subject to corrosion under damp conditions. Specific storage
requirements shall be in accordance with the Owner reviewed Contractor
recommendations.

C. Material and Equipment Installation

Follow manufacturers’ installation instructions explicitly, unless otherwise
indicated. Wherever any conflict arises between manufacturers’ instructions, and
these Contract Documents, follow the Owners decision, at no additional cost to
the Owner. Keep copy of manufacturers’ installation instructions on the jobsite
available for review at all times.

D. Removal or Relocation of Materials and Equipment

Where existing materials and equipment are removed or relocated, remove and
deliver to the Owner all materials no longer used unless otherwise directed by the
Owner. Repair affected surfaces to conform to the type, quality, and finish of the
surrounding surface in a neat and workmanlike manner. Follow any specific
instructions by the Owner.

E. Cleaning and Touchup Painting
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Keep the premises free from accumulation of waste material or rubbish. Upon
completion of work, remove materials, scraps, and debris from premises and
from interior and exterior of all devices and equipment. Touch-up scratches,
scrapes, or chips in interior and exterior surfaces of panels and equipment with
finishes matching as nearly as possible the type, color, consistency, and type of
surface of the original finish.
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F. Panels and Panel-Mounted Equipment

1. Panels and panel-mounted equipment shall be assembled as far as possible at the
factory. No work, other than correction of minor defects or minor transit
damage, shall be done on the panels at the jobsite.

G. Electrical

1. Arrange wiring neatly, cut to proper length, and remove surplus wire. Provide
abrasion protection for any wire bundles which pass through holes or across
edges of sheet metal.

2. Wiring shall not be spliced or taped except at the device terminals or terminal
blocks.

3. Use manufacturer’s recommended tool with the proper sized anvil, for all crimp
terminations. No more than one wire may be terminated in a single crimp lug
and no more than two lugs may be installed on a single screw terminal.

H. Inspections

1. All materials, equipment, and workmanship shall be subject to inspection at any
time by the Owner. Correct any work, materials, or equipment not in accordance
with these Contract Documents or found to be deficient or defective in a manner
satisfactory to the Owner at no additional cost to the Owner.

END OF SECTION
AMS/kk/specs/13410
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PART 1 - GENERAL

1.01  DESCRIPTION

SECTION 13610

DATA ACQUISITION AND PROCESS CONTROL SYSTEM

A. Scope of Work:

AMS/kk/specs/13610
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The Primary Instrumentation and Control System Supplier (System Supplier)
shall furnish all labor, materials, modifications to existing equipment,
programming, services and incidentals required to install and place into
operation a digital computer-based data acquisition and process control system
(DACS) in a distributed network configuration as specified and shown on the
Contract Drawings, Section 13410: Basic Instrumentation, Monitoring and
Control System, Section 13615: Process Instrumentation and Controls Products,
and herein.

The System Supplier shall supply all equipment, materials, programming, and
services, hereinafter termed the system. The System Supplier shall provide all
equipment, materials, programming, software, modifications to existing
equipment, calibrations and services that are required to successfully interface
and interconnect the and any other control systems and associated equipment
that are specified or designated in any drawings or specification provisions in
Division 11: Equipment, Division 13: Special Construction, Division 15:
Mechanical and Division 16: Electrical of these Specifications for the purpose of
providing a fully integrated and functional control system as specified herein.
Successful integration and interconnection of the data acquisition and process
control system to any of the areas of interface specified shall require that the
System Supplier to provide the necessary extension to the existing data
highways and 1/0 capability.

The System Supplier shall be responsible for providing accessory devices,
revising existing control systems including furnishing and installation of control
switches and signal converters and changes to software necessary to perform
the intent as shown P&IDs and as specified in the functional process
descriptions, providing services to re-calibrate all existing analog transmitters
which provide inputs to the system, and services necessary to achieve a fully
integrated and operational system as shown on the Contract Drawings, Section
13615 and described hereinafter. Repair of existing transmitters and field
devices found to be out of operation shall not be included under this Section.

The System Supplier shall furnish for installation by the Contractor all cabling

and cable accessories, including tools necessary for connecting the control
system peripherals.
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5. The System Supplier shall furnish startup assistance and operator and
maintenance training necessary to successful operation and maintenance of the
integrated control system.

B. Related Work Described Elsewhere:
1. Basic Instrumentation, Monitoring and Control Requirements: Section 13410.
2. Process Instrumentation and Controls - Products: Section 13615
3. Electrical: Division 16.
C. General Description of the System:
1. A computer-directed monitoring, automatic control and management system

shall be furnished to provide control logic, monitoring of process variables and
operational records of system operation. It shall also be used to provide other
management functions, including government reports and operational
reporting.

2. The data acquisition and process control system shall operate as a stand-alone
system with local inputs/outputs and shall interface with wide area data
network. The data acquisition and process control system software shall be
completely standard and consist of groups of functional software modules that
have been developed and thoroughly tested. Operator prompting with menu
selection shall configure the data acquisition and process control system. It
shall not require knowledge of any programming language.

1.02  QUALITY ASSURANCE: AQualification requirements are specified under Section 13410: Basic
Instrumentation, Monitoring and Control Requirements.

1.03 SUBMITTALS: Refer Section 01005 Project Requirements and Section 13410 Basic
Instrumentation, Monitoring and Control Requirements.

1.04 DOCUMENTATION: Refer to Section 13410: Basic Instrumentation, Monitoring and Control
Requirements.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING: Refer to Section 13410: Basic Instrumentation,
Monitoring and Control Requirements.

1.06 WARRANTY AND GUARANTEES (SEE SECTION 01730: WARRANTIES AND BONDS)
A. All equipment supplied under this section shall be warranted for a period of one (1)

year by the System Supplier.
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B. The System Supplier's warranty period shall run concurrently with the Contractor's
warranty period. No exception to this provision shall be allowed.

PART 2 - PRODUCTS

A. Fiber-Optic Cable: All fiber-optic connection shall be multi-mode 62.5/125um gel-filled
cable (pre-manufactured by a fiberoptic cable manufacturer).

2.01  SYSTEM SOFTWARE

A. General Description:

2.02  REPORTS

The supervisory system shall be an operator interface control system that
includes support for process control, data acquisition, alarming, trending, and
management reports, operating under the latest version of Windows® at the
Facility.

A. Reports shall be implemented through the specified Report Generator. Provide the
following reports:

AMS/kk/specs/13610
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Monthly Operations Report: The data for this report shall be daily totals and
averages calculated by the DACS. Configure handling of report data and
generation of the report so that loss of Random Access Memory (RAM) during
the month shall not cause loss of report data. The report shall provide totals by
week of all process flows. The report shall also provide a monthly total for each
process flow. Format of the report shall be decided at the first coordination
meeting.

Daily Operations Report: The data for this report shall be the hourly values of
all process values monitored by the DACS.

Daily Equipment Maintenance Report: A table to indicate totalized elapse
runtime of all pumps, blowers and process equipment shall be configured daily
at the same time of day and automatically down loaded to the maintenance
program.

Status/Alarm Report: The data for this report shall be the last 200 change of
status or alarm conditions monitored at the plant.
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2.06  FUNCTION DESCRIPTIONS

A. General Requirements:

The Data Acquisition System (DACS) shall perform the following as a minimum:

Monitor the status of all selector switches in the field.

Display on each facility screen the run status and totalized run hours of
all equipment.

Display, indicate and record alarm status as required by other divisions
of the specification.

Provide interlocking signals between unit processes.

Display and configure graphics. Graphics shall include facility structure
and major process piping and alarms. The graphics shall include facility
name, specifics areas, time and date stamp, flow direction arrows,
adjacent to and from process icons, valves and equipment tags, each
process equipment shall be called-out (i.e. High Pressure Pump No.1
etc.) and equipment status shall be indicated. A color code system shall
be submitted for approval.

Trend all flow, level and analytical signals including min. max. and avg.
for each.

Configure tables of real-time data for access by other users on the
network.

Configure tables of elapse time of all equipment and relational data as
required by the Owner.

Alarm events shall be tagged to allow the user to mouse click to the
alarmed facility.

B. In addition to the Functional Requirements shown on the P&ID drawings and the
General Requirements under 2.06 General Requirements, the DACS shall be configured
to monitor the digital and analog inputs listed in Table 13615-1 for the City of Palm Bay
South Regional Water Treatment Plant.
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Water Treatment Plant Graphic Requirements

Plant Overview Screen shall be configured to indicate major structures
and piping systems including names of facilities. The Owner shall be
capable to click-on to the facility to initiate the specific facility graphic.
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b. In addition to the configuration of overview screen facility graphics
there shall be provided as a minimum the following graphics
modification:

1) Raw Water Well No. 4

2) High Pressure Pumping

3) Degasifier

4) Transfer Pumping

5) High Service Pumping

6) RO Skids

7) Sodium Hydroxide Feed System
8) Sodium Hypochlorite Feed System
9) Blower Room

10)  Ground Storage Tank

11)  Carbon Dioxide Feed System

Trending: Trending shall be configured for all analog process signals located at
the water plant. The X and Y-axis shall be configured using engineering units
percent of scale is not acceptable.

Tables: Tables shall be configured to indicate elapses time for all pumps,
blowers and process equipment. In addition, tables for all totalized flow and a
table for control set points shall be configured.

Bar Graphs: Bar graphs shall be configured to indicate all analog processes,
flow, level and analytical signals. The horizontal axis shall be scaled in
engineering units.

C. Plant Automation:

2.
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Raw Water
a. The control system shall include on (1) raw water production well #4.

b. The proposed control system shall monitor and control the raw water
wellfield and provide MANUAL control of the proposed raw water well
pumps and motor generated valves. All alarms, flows, levels and status
signals shall be indicated and made available to operations.

RO Membrane and High Pressure Pumping (Typical for Two Skids)
a. The automatic control logic for the proposed membrane skids will be
detailed following contract award to ensure full compatibility with the

final skid design. The following paragraphs describe the control
sequences in general terms for bidding purposes.
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Start-up and Shutdown Initiation. = Normal start-up and
shutdown sequences for the proposed membranes shall be
initiated manually by the plant operator. Manual initiation shall
be achieved through keyboard entry at the plant computer.

Auto/Manual Sequencing. When the auto control logic receives
the call to start up or shutdown a membrane, it shall proceed
with the sequence automatically. Programming shall allow for
the operator to step through the sequence, with the PLC
holding the sequence after each step until commanded by the
operator to proceed with the next.

Start-up Sequence. The following steps describe the normal
start-up of a membrane:

a. The control system will initiate a plant bypass and start
chemical feed systems as required when initial
conditions are stable skid will be given permission to
start. Under manual operation, the plant operator will
establish initial conditions.

b. Verify initial conditions.
Feed water valve closed.

Feed water valve under PLC control.
Reject valve under PLC - control.

C. Open plant by-pass valve fully.
d. Verify raw water characteristics.
e. Open the feed water valve to modulate feed water flow

to a predetermined value for pre-flush and close the
plant bypass valve.

f. After a predetermined pre-flush period, close the feed
water valve to a predetermined position.

g. Call for high pressure pump start.

h. Open and throttle back the concentrate valve to
modulate the reject flow to a predetermined value.

i Verify the pump has started, and then open the feed

water valve to modulate feed water flow to a
predetermined value.
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3.
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4, Normal Shutdown Sequence. The following steps describe the
normal shutdown of a membrane:

a. Shutdown high pressure pump(s).

b. Modulate the feed water valve for a predetermined
feed water flow for the post flush.

C. After a predetermined post flush time, fully close the
feed water valve.

5. Emergency Shutdown. The emergency shutdown sequence
shall be identical to the normal shutdown except that it is
initiated by the shutdown logic rather than the operator and
there is no post flush period.

Degasifiers

The control system shall monitor and control the degasifiers. The
monitoring shall include indicating the status of the selector switches
located near the blower and in the odor control panel. Monitor the air
flow to the degasifiers and provide system ready status generated when
the field HOR near the motor is in REMOTE position, odor control HOA is
in the AUTO position and the MCC motor breaker and local disconnect
are closed.

Blower failure signal shall be generated based upon the lack of air flow as
detected by a duct mounted pressure switch.

The control system shall provide the start and stop control of new
degasifier blower based upon indication of permeate flow.

1. The control sequence shall be as follows:

a.) The operator selects which blowers are in service. (BL-1,
BL-2 and/or BL-3)

b.) The operator is prompted by the computer to start.
1. The control system will start the blower(s) in

software and field AUTO as required based upon
the permeate flow indication.
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Transfer Pumping

a. One (1) transfer pumps shall be automatically controlled as a function of
the water level in the transfer pump station wetwell.

1. The control sequence shall be as follows:

a.)

b.)

f)

The operator selects which pumps are in service. (TP-1,
TP-2 and/or TP3.

The operator adjusts the desired AUTO level setpoints via
a control matrix on the CRT.

The operator set the desired alternation sequence via a
control matrix on the CRT. (1-2-3/2-3-1/3-1-2)

The operator selects the pumping units “in emergency
service”. (TP-1 and/or TP-2 and/or TP-3)

The operator selects which pumping units will be
controlled as either AUTO or MANUAL.

The operator is prompted by the computer to begin
pumping.

1. The control system will start the pumping unit(s)
in software and field AUTO as required based
upon the alternation and clearwell level.

2. The control system will start the pumping unit(s)
in MANUAL, the pumping units shall remain
running until the operator prompts the software
HOA to OFF or the local HOA is set in the OFF
position or the low level float is activated.

2. The control system will control the pump(s) in AUTO as function
of water level in the transfer pump station wetwell and a field
adjustable operator setpoint. The pump station shall be
programmed as a “pump down” scenario.

3. Pump ready signal shall be generated when the field HOA is in
AUTO position, MCC HOR is in the REMOTE position and the MCC
motor breaker and local disconnect are closed

4, Pump failure signal shall be generated based upon the lack of
incremental increase or decrease in flow as detected by a limit
switch on a check valve.
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5.
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In the event of an emergency high level alarm as indicated by a
float located in the clearwell, the control system shall start the
emergency pumping units selected by the operator. The pump
shall remain running until the emergency low level float is
activated at which time the emergency pumping units will stop.

High Service Pumping

High Service Pumping control system shall automatically start and stop

and adjust the speed of up to six (6) pumping units as a function
distribution pressure. The sequence of operation shall be as follows in
any order:

(1)
(2)
(3)
(4)

(5)
(6)

(7)
(8)
(9)

(10)
(11)

(12)

(13)
(14)

The operator sets the discharge pressure to be maintained. (O-
100 psi.) (Password protected)

The operator sets the distribution system minimum and
maximum pressure set points. (Password protected)

The operator sets the minimum and maximum pressure set
points between pump staging. (Password protected)

The operator sets the minimum and maximum VFD speed set
points. (Password protected)

The operator selects either manual or automatic alternation.

If manual alternation is selected, the operator will select the
pumping units to start at each pumping stage.

The operator sets the start and stop time delays for each pump.
(Password protected)

The operator sets the start and stop time delays between each
pumping stage. (Password protected)

The operator positions the VFD Local/Off/Remote selector
switch in the REMOTE position.

The operator sets the HMI HOA in the AUTO position.

The operator selects the pressure alarm setpoints. (Password
protected)

The operator selects the ground storage “all pumps off” and
“reset” level. (Password protected)

The operator is prompted to initiate automatic control.

After operator prompt to start, the control system shall confirm
equipment status and shall prompt the operator if there is a
condition where automatic control is not possible. The control
system shall provide error messages to alert the operator of a
problem. If the control system determines acceptable
operating parameters, the control system shall automatically
start, stop and adjust speed to maintain setpoint.
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On falling pressure the control system shall start the jockey variable
speed pump and adjust speed to maintain setpoint, if pressure
continues to fall and the lead pump is at the VFD maximum speed
setpoint, the jockey pump shall stop and the 1. main variable speed
pump shall start and adjust speed to maintain setpoint. If pressure
continues to fall and the 1°* main pump is at the VFD maximum speed
setpoint, the control system shall start the 2nd lag main pump and
adjust speed in unison with the lead and 1% lag pump to maintain
setpoint. If pressure continues to fall, the pumping units shall continue
to be staged “on” in the same manner as the previous pumps until all
pumps are on-line. On rising pressure, the control system shall lower
speed to maintain setpoint until minimum VFD speed set points are
detected and the upper pressure setpoint is reached at which time the
control system shall shutdown-pumping units in a “first-on first-off”
sequence.

The control system shall allow the operator to control each pumping
unit manually.

The control system shall alarm the operator in the event of a pump
failure as a function of lack of increase of flow as indicated by a limit
switch mounted on a check valve.

Pump ready signal shall be generated when the VFD HOR switch is in
the REMOTE position and the drive transmits a “READY” signal.

The pumping unit(s) that are not “ready” shall be considered “out-of-
service”. The control system will automatically control the next
pumping unit as required by the operator setpoint(s) and the process.
The VFD shall be programmed to ramp up / down pump speed upon
receiving an on /off commands to prevent check valves from slamming
shut.

Furnish auto/manual type graphic bar-graph PID controls for HMI VFD
operation to include Auto/Manual, set point, process variable, output,

and PID tuning adjustments.

Furnish one HMI display page for all high service pump VFD and PID
controllers.

Furnish pump run timers and start counters.

Furnish pump failure and reset required alarms based on no flow switch
inputs.

Input and output shall be in accordance to Table 13615-1

13610-10 071619



6. Carbon Dioxide System

a. Refer to Section 11300 Carbon Dioxide Storage and Pressurized Solution
Feed System.

PART 3 - EXECUTION

3.01 GENERAL INSTALLATION: The computer system, peripherals, and accessory equipment shall be
installed in accordance with the requirements set forth under Section 13410: Basic
Instrumentation, Monitoring and Control Requirements.

3.02 TESTS AND ACCEPTANCE: Field and system tests, and acceptance requirements are specified
under Section 13410: Basic Instrumentation, Monitoring and Control Requirements.

3.03 MAINTENANCE CONTRACT: Maintenance contract requirements are specified under Section
13410: Basic Instrumentation, Monitoring and Control Requirements.

3.04 WARRANTY: Provide a system warranty in accordance with the requirements of Section 01740:
Warranties and Bonds.

3.05 INSTRUCTION: Personnel training requirements are specified under Section 13410: Basic
Instrumentation, Monitoring and Control Requirements.

END OF SECTION
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SECTION 13615

PROCESS INSTRUMENTATION AND CONTROLS PRODUCTS

PART 1 - GENERAL
1.01 SCOPE OF WORK

A Attention is drawn to the requirement that all instrumentation and control equipment
specified herein shall be furnished by the same System Supplier who shall provide all
other related equipment as specified in Section 13410 and 13610.

B. System Supplier shall furnish all labor, materials, equipment, and services required to
install and place into operation the field instrumentation and controls specified herein
and as shown on the Contract Drawings.

C. Any auxiliary devices such as lightning/surge protectors, relays, timers, isolators, signal
boosters, etc., which are necessary for complete operation of the system, or to perform
the functions specified, shall be included whether or not they are specifically shown on
the drawings.

D. System Supplier shall coordinate programming of the programmable logic controllers
with the membrane supplier, chemical feed pump supplier, motor control center supplier
and all other related equipment supplied by other vendor.

1.02  RELATED WORK

A. System Supplier shall be responsible for supplying and installing all equipment as defined
in this section and the following related sections:

1. Section 13410 - Basic Instrumentation, Monitoring and Control Requirements
2. Section 13610 - Data Acquisition and Process Control System
B. System Supplier shall be responsible for coordinating with the work to be performed as

defined in section 13410.
1.03 QUALIFICATIONS

A All interested System Suppliers shall comply fully with the qualification requirements
stated in specification section 13410.

1.04 SUBMITTAL REQUIREMENTS

A. Refer to Section 13410 - Basic Instrumentation, Monitoring and Control Requirements
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1.05

1.06

1.07

1.08

1.09

FINAL DOCUMENTATION

A. Final Documentation requirements are defined in specification Section 13410.
QUALITY CONTROL
A Quality Control requirements are defined in specification Section 13410.

PRODUCT HANDLING
A. Product handling requirements are defined in specification Section 13410.
TOOLS AND TEST EQUIPMENT

A In addition to the general tools and test equipment defined in specification section 13410,
the System Supplier shall provide any items, such as calibration fixtures, patch cables, test
leads, etc. necessary for properly checking field operation of equipment supplied under
this section.

SPARE PARTS

A. Spare parts shall be provided for all field replaceable components so there is one spare
for every five like items or part thereof.

B. All spares shall be packed in a manner suitable for long-term storage and shall be
adequately protected against corrosion, humidity and temperature.

C. Storage and handling instructions shall be provided with each spare part.

D. One year's supply of paper, ink cartridges, calibration gases, etc., as required for the
equipment being supplied, shall be provided. ltems with less than one year's shelf life
shall be provided at required intervals to ensure reliable systems operation throughout
the first year following system acceptance.

PART 2 - PRODUCTS

2.01 FIELD MOUNTED INSTRUMENTS
A. Flow Element-Magnetic Meter
Tags:
ISA Designation Line Size (Inches) Service
FE/FIT-104 12 Well #4
FE/FIT-731 6 RO Skid #3
FE/FIT-732 8 RO Skid #3
FE/FIT-733