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SECTION 33 32 13 - SUBMERSIBLE CENTRIFUGAL PUMPS 

 

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

A. Furnish and install the submersible non-clog pumps, related piping, supports, and all 

other necessary appurtenances as shown on the drawings and specified in these 

specifications. 

 

1.2 SUBMITTALS 

 

A. Submit shop drawings, technical data, and pump curves in accordance with Section 

01 33 00.  Submit operation and maintenance data in accordance with Section 01 78 

23. 

 

1.3 QUALITY ASSURANCE 

 

A. All pumps shall be furnished by a single manufacturer.  Non-clog Pumps shall be 

Flygt or Wilo.  

 

1.4  PUMP WARRANTY 

 

A. The pump manufacturer shall warrant the units being supplied to the owner against 

defects in workmanship and material for a period of five (5) years.  Warranty period 

shall begin on the date of project substantial completion. 

 

PART 2 - PRODUCTS 

 

2.1 GENERAL  

 

A. Furnish and install two (2) submersible non-clog sewage pumps for the lift station. 

The working load rating of the lifting system shall be a minimum of 50% greater than 

the pump weight. Each pump motor shall be equipped with 50 feet of power and 

control cable sized in accordance with NEC and CSA standards. 

 

2.2 REQUIREMENTS 

 

  Primary Design Point   High Condition: 113 GPM @ 109’ TDH 

       Low Condition: 113 GPM @ 40’ TDH 

  Maximum Motor Horse Power       20 

  Voltage           230 

  Minimum Pump Solids Passing Capability          3” 

  Motor Rating          FM Explosion Proof 
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2.3 PUMP DESIGN 

 

A. The heavy duty submersible wastewater pumps shall be capable of handling raw 

unscreened sewage, storm water, and other similar solids-laden fluids without 

clogging. The pump shall be driven by a premium efficiency motor, providing the 

highest levels of operational reliability and energy efficiency. 

 

2.4 PUMP CONSTRUCTION 

 

A. Major pump components shall be of gray cast iron, ASTM A-48, Class 35B with 

smooth surfaces devoid of porosity or other irregularities.  All exposed fasteners shall 

be stainless steel AISI type 316 construction.  All metal surfaces coming into contact 

with the pumped media (other than the stainless steel components) shall be protected 

by a factory applied spray coating of high solids two part epoxy paint finish on the 

exterior of the pump.  The pump shall be equipped with an open lifting hoop suitable 

for attachment of standard chain fittings, or for hooking from the wet well surface. 

The hoop shall ductile cast iron ASTM A536; 60-40-18 with an option of 316 

stainless steel, and shall be rated to lift a minimum of four times the pump weight. 

 

B. Sealing design for the pump/motor assembly shall incorporate machined surfaces 

fitted with Nitrile (Buna-N) rubber O-rings. Sealing will be the result of controlled 

compression of rubber O-rings in two planes of the sealing interface. Housing 

interfaces shall meet with metal to metal contact between machined surfaces, and 

sealing shall be accomplished without requiring a specific torque on the securing 

fasteners.  Rectangular cross sectioned gaskets requiring specific torque limits to 

achieve compression shall not be considered equal. No secondary sealing compounds 

shall be required or used. 

 

2.5 REQUIREMENTS GUIDE RAIL BASE ASSEMBLY 

 

A. There shall be no need for personnel to enter the wet well to remove or reinstall the 

pumps. In a wet pit installation, the discharge base & elbow assembly shall be 

permanently installed in the wet well and connected to the discharge piping. In order 

to prevent binding or separation of the pump from the guide rail system, the pumps 

shall connect to the guide rail base automatically and firmly, guided by one 2 inch 

guide pipe (two 2 inch pipes optional) extending from the base elbow to the top of 

the station.  Systems using guide cable in lieu of rigid guide bars or pipes shall not be 

considered acceptable. The sliding guide bracket shall be a separate part of the 

pumping unit, capable of being attached to standard 6 inch ANSI class 125 or metric 

DN150 pump flanges, so that the pump mounting is nonproprietary, and any pump 

with a standard discharge flange can be mounted on the base assembly. Base or 

bracket assemblies with proprietary or nonstandard flange dimensions shall not be 

considered acceptable. 

 

B. A field replaceable Nitrile (Buna-N) rubber profile gasket or O-ring shall accomplish 

positive sealing of the pump flange/guide rail bracket to the discharge elbow. Base 
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assemblies which rely solely on metal to metal contact between the pump flange and 

discharge base elbow as a means of sealing are inherently leak prone, and shall not be 

considered equal.  No portion of the pump shall bear directly on the floor of the 

sump.  The guide rail system shall be available in an optional non-sparking version, 

approved by Factory Mutual for use in NEC Class 1, Division 1, Group C&D 

hazardous locations. 

 

2.6 MECHANICAL SEAL  

 

A. Each pump shall be equipped with a triple seal system consisting of tandem 

mechanical shaft seals, plus a radial lip seal; providing three complete levels of 

sealing between the pump wet end and the motor.  The mechanical seal system shall 

consist of two totally independent seal assemblies operating in a lubricant reservoir 

that hydro-dynamically lubricates the lapped seal faces at a constant rate.  The 

mechanical seals shall be of nonproprietary design, and shall be manufactured by a 

major independent manufacturer specializing in the design and manufacture of 

mechanical seals.  The lower, primary seal unit, located between the pump and the 

lubricant chamber, shall contain one stationary industrial duty solid silicon-carbide 

seal ring and one rotating industrial duty solid silicon-carbide seal ring. The 

stationary ring of the primary seal shall be installed in a seal holding plate of gray 

cast iron ASTM A-48, Class 35B. The seal holding plate shall be equipped with swirl 

disruption ribs to prevent abrasive material from prematurely wearing the seal plate.  

The upper, secondary seal unit, located between the lubricant chamber and the 

sensing chamber, shall contain one stationary industrial duty solid silicon-carbide 

seal ring, and one rotating one rotating industrial duty solid silicon-carbide seal ring. 

Each seal interface shall be held in contact by its own spring system.  A radial lip seal 

shall be positioned above the sensing chamber, preventing any liquid which 

accumulates in the sensing chamber from entering the lower bearing and motor.  The 

seals shall not require routine maintenance, or adjustment, and shall not be dependent 

on the direction of rotation for proper sealing.  Each pump shall be provided with a 

lubricant chamber for the shaft sealing system which shall provide superior heat 

transfer and maximum seal cooling. The lubricant chamber shall be designed to 

prevent overfilling, and to provide lubricant expansion capacity.  The drain and 

inspection plug shall have a positive anti-leak seal, and shall be easily accessible 

from the outside of the pump.  The seal system shall not rely upon the pumped media 

for lubrication and shall not be damaged when the pump is run dry.  Lubricant in the 

chamber shall be environmentally safe nontoxic material. 

 

B. The following seal types shall not be considered equal:  Seal systems with less than 

three complete levels of sealing between the pump wet end and the motor.  Seals of 

proprietary design, or seals manufactured by other than major independent seal 

manufacturing companies.  Seals requiring set screws, pins, or other mechanical 

locking devices to hold the seal in place, conventional double mechanical seals 

containing either a common single or double spring acting between the upper and 

lower seal faces, any system requiring a pressure differential to seat the seal and 

ensure sealing. 
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2.7 MECHANICAL SEAL PROTECTION SYSTEM 

 

A. The primary mechanical seal shall be protected from interference by particles in the 

waste water, including fibrous materials, by an active Seal Protection System 

integrated into the impeller. The back side of the impeller shall be equipped with a 

sinusoidal cutting ring, forming a close clearance cutting system with the lower 

submersible motor housing or seal plate.  This sinusoidal cutting ring shall spin with 

the pump impeller providing a minimum of 75 shearing actions per pump revolution. 

 Large particles or fibrous material which attempt to lodge behind the impeller or 

wrap around the mechanical seal, shall be effectively sheared by the active cutting 

system into particles small enough the prevent interference with the mechanical seal. 

 The Seal Protection System shall operate whenever the pump operates, and shall not 

require adjustment or maintenance in order to function.  Submersible pump designs 

which do not incorporate an active cutting system to protect the primary mechanical 

seal shall not be considered acceptable for wastewater service. 

 

2.8 SEAL FAILURE EARLY WARNING SYSTEM 

 

A. The integrity of the mechanical seal system shall be continuously monitored during 

pump operation and standby time.  An electrical probe shall be provided in a sensing 

chamber positioned above the mechanical seals for detecting the presence of water 

contamination within the chamber. The sensing chamber shall be air filled, and shall 

have a drain / inspection plug with a positive anti-leak seal which is easily accessible 

from the outside of the pump.  A solid-state relay mounted in the pump control panel 

or in a separate enclosure shall send a low voltage, low amperage signal to the probe, 

continuously monitoring the conductivity of the liquid in the sensing chamber.  If 

sufficient water enters the sensing chamber through the mechanical seal system, the 

probe shall sense the increase in conductivity and signal the solid state relay in the 

control panel.  The relay shall then energize a warning light on the control panel, or 

optionally, cause the pump shut down.  This system shall provide an early warning of 

mechanical seal leakage, thereby preventing damage to the submersible pump, and 

allowing scheduled rather than emergency maintenance. Systems utilizing float 

switches or any other monitoring devices located in the stator housing rather than in a 

sensing chamber between the mechanical seals are not considered to be early warning 

systems, and shall not be considered equal or acceptable. 

 

B. As an option, two additional moisture sensing probes, one in the electrical connection 

chamber, and one in the motor chamber shall be available. These optional probes 

shall send separate signals to the control panel as described above, so that 

maintenance personnel are given an early warning of the presence of moisture in the 

respective sensing chambers. 

 

2.9 BEARINGS 

 

A. Each pump shaft shall rotate on high quality permanently lubricated, greased 

bearings. The upper bearing shall be a cylindrical roller bearing and the lower 

bearings shall be a matched set of at least three heavy duty bearings, two angular 
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contact ball bearings and one cylindrical roller bearing.  All three lower bearings 

shall have identical outer race diameters to provide maximum bearing load capacity.  

Designs which utilize a roller bearing with a smaller outer diameter than the other 

bearings in the assembly do not provide maximum load capacity and shall not be 

considered equal.  Bearings shall be of sufficient size and properly spaced to transfer 

all radial and axial loads to the pump housing and minimize shaft deflection. L-10 

bearing life shall be a minimum of 100,000 hours at flows ranging from ½ of BEP 

flow to 1½ times BEP flow (BEP is best efficiency point).  The bearings shall be 

manufactured by a major internationally known manufacturer of high quality 

bearings, and shall be stamped with the manufacturer’s name and size designation on 

the race. Generic or unbranded bearings from other than major bearing manufacturers 

shall not be considered acceptable. 

 

B. Provide two totally independent mechanical shaft seals, installed in tandem, each 

with its own independent single spring system acting in a common direction. Install 

the upper seal in an oil-filled chamber with drain and inspection plug (with positive 

anti-leak seal) for easy access from external to the pump. Provide seals requiring 

neither routine maintenance nor adjustment, but capable of being easily inspected and 

replaced. Provide seals which are non-proprietary in design, with replacements 

available from a source other than the pump manufacturer or its distributors. Do not 

provide seals with the following characteristics: conventional double mechanical 

seals with single or multiple springs acting in opposed direction; cartridge-type 

mechanical seals; seals incorporating coolant circulating impellers, seals with face 

materials other than those specified. 

 

2.10 PUMP SHAFT 

 

A. The pump shaft and motor shaft shall be an integral, one piece unit adequately 

designed to meet the maximum torque required at any normal start-up condition or 

operating point in the system.  The shaft shall have a full shutoff head design safety 

factor of 1.7, and the maximum shaft deflection shall not exceed .05 mm (.002 inch) 

at the lower seal during normal pump operation.  Each shaft shall be stainless steel 

AISI 420 material, and shall have a polished finish with accurately machined 

shoulders to accommodate bearings, seals and impeller.  As an option, the shaft shall 

be available in stainless steel. Carbon steel, chrome plated, or multi piece welded 

shafts shall not be considered adequate or equal. 

 

2.11 IMPELLER 

 

A. The impeller shall be high chrome cast iron. The impeller shall be of the semi-open, 

non-clogging, two vane design, meeting the Ten State Standards requirement for 

minimum solids passage size of 3 inches.  The impeller shall be capable of passing a 

minimum of 3x4 inch spherical solids as are commonly found in waste water.  The 

impeller shall have a slip fit onto the motor shaft and drive key, and shall be securely 

fastened to the shaft by a stainless steel bolt which is mechanically prevented from 

loosening by a positively engaged ratcheting washer assembly. The head of the 

impeller bolt shall be effectively recessed within the impeller bore or supporting 
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washer to prevent disruption of the flow stream and loss of hydraulic efficiency.  The 

impeller shall be dynamically balanced to the ISO 10816 standard to provide smooth 

vibration free operation. Impeller designs which do not meet the Ten State Standards 

requirement for 3 inch solids passage size, those that rely on retractable impeller 

designs to pass 3 inch solids, or those that rely on fins or pins protruding into the 

suction path to assist in the handling of fibrous material shall not be considered 

equal. 

 

2.12 VOLUTE 

 

A. The pump volute shall be single piece gray cast iron, ASTM A-48, Class 35B non-

concentric design with centerline discharge. Passages shall be smooth and large 

enough to pass any solids which may enter the impeller.  Discharge size shall be as 

specified on the pump performance curve.  The discharge flange design shall permit 

attachment to standard ANSI or metric flanges/appurtenances. The discharge flange 

shall be drilled to accept both 6 inch ANSI class 125 and metric DN150 (PN 10) 

metric flanged fittings.  Proprietary or nonstandard flange dimensions shall not be 

considered acceptable.  The maximum working pressure of the volute and pump 

assembly shall be 145 psi. 

 

2.13 REQUIREMENTS MOTOR DESIGN 

 
A. The premium efficiency motor shall meet efficiency standards in accordance with 

IEC 60034-30, level IE3 and NEMA Premium*.  Motor rating tests shall be 
conducted in accordance with IEC 60034-2-1 requirements and shall be certified 
accurate and correct by a third party certifying agency.  A certificate shall be 
available upon request. 
 
* IE3 and NEMA premium efficiency levels are equivalent, however the NEMA 
Premium standard is intended to cover dry installed motors only, not integrated 
submersible motors. 

 

B. The motor shall be housed in a water tight gray cast iron, ASTM A-48, Class 35B 

enclosure capable of continuous submerged operation underwater to a depth of 65 

feet, and shall have an IP68 protection rating. The motor shall be of the squirrel-cage 

induction design, NEMA type B, Premium Efficiency.  The copper stator windings 

shall be insulated with moisture resistant Class H insulation material, rated for 356oF. 

 The stator shall be press fitted into the stator housing.  The use of bolts, pins or other 

fastening devices requiring penetration of the stator housing is unacceptable.  The 

rotor bars and short circuit rings shall be made of cast aluminum 

 

C. The motor shall be designed for continuous duty.  The maximum continuous 

temperature of the pumped liquid shall be 104°F, and intermittently up to 122°F.  The 

motor shall be capable of handling up to 15 evenly spaced starts per hour without 

overheating. The service factor (as defined by the NEMA MG1 standard) shall be 

1.3.  The motor shall have a voltage tolerance of +/- 10% from nominal, and a phase 

to phase voltage imbalance tolerance of 1%. The motor shall have a NEMA Class A 

temperature rise, providing cool operation under all operating conditions. The 
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premium efficiency motor shall be FM and CSA approved for use in NEC Class I, 

Division I, Groups C & D hazardous locations.  The surface temperature rating shall 

be T3C. The motor shall meet the requirements of NEMA MG1 Part 30 and 31 for 

operation on PWM type Variable Frequency Drives. 

 

D. The motor shall be capable of operating, completely submerged, partially submerged, 

or unsubmerged. For submerged (wet pit) applications, the motor shall be self-

cooling via the process fluid surrounding the motor. 

 

2.14 THERMAL PROTECTION 

 

A. Each phase of the motor shall contain a normally closed bi-metallic temperature 

monitor switch imbedded in the motor windings.  These thermal switches shall be 

connected in series and set to open at 140oC +/- 5oC (284oF).  They shall be 

connected to the control panel to provide a high stator temperature shutdown signal, 

and are used in conjunction with external motor overload protection.  As an option, 

bi-metallic temperature switches shall be available for the upper and lower bearings 

to provide high bearing temperature warning signals.  As an alternate option, RTD 

(PT100) type temperature measuring devices shall be available for the motor winding 

and bearings to provide actual temperature measurement at these locations.  When 

the RTD option is supplied for the motor winding, bi-metallic switches shall also be 

supplied in the winding. The bi-metallic system must be connected to the control to 

provide positive shutdown of the motor in the event of an overheat condition. This is 

required in order to conform to FM and CSA rules for explosion proof equipment. 

 

2.15 POWER CABLE 

 

A. The power cables shall be sized according to NEC and CSA standards and shall be of 

sufficient length to reach the junction box without requiring splices.  The outer jacket 

of the cable shall be oil, water, and UV resistant, and shall be capable of continuous 

submerged operation underwater to a depth of 65 feet. 

B. Provide motors which are FM listed for use in Class I Division 1 Groups C&D 

hazardous locations as defined by the National Electric Code. 

 

2.16 CABLE ENTRY/JUNCTION CHAMBER 

 

A. The cable entry design shall not require a specific torque to insure a watertight seal.  

The cable entry shall consist of cylindrical elastomer grommets, flanked by stainless 

steel washers.  A cable cap incorporating a strain relief and bend radius limiter shall 

mount to the cable entry boss, compressing the grommet ID to the cable while the 

grommet OD seals against the bore of the cable entry. The junction chamber shall be 

isolated and sealed from the motor by means of sealing glands.  Electrical 

connections between the power cables and motor leads shall be made via a 

compression or post type terminal board, allowing for easy disconnection and 

maintenance. 
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PART 3 - EXECUTION 

 

 

3.1 INSTALLATION OF EQUIPMENT 

 

A. Install equipment as required by the manufacturer's written installation instructions 

and approved shop drawings unless otherwise directed by the Engineer. 

 

B. Excess motor and control wire shall be carefully coiled and hung inside the wet well. 

These wires shall not be cut and all identification tags shall be in place.  Cables shall 

be supported with S.S. basket weave type strain reliefs hung in wet well and be 

routed in a manner that will not interfere with access to any equipment or terminals in 

the control panels. 

 

3.2 SPARE PARTS 

 

A. The following spare parts shall be supplied for the pump station: 

 

(1) Set of upper and lower shaft seals 

(1) Set of upper and lower bearings 

(1) O-ring kit 

(1) Volute wear ring 

(1) Impeller wear ring 

(1) Oil inspection port o-ring 

 

3.3 PUMP TEST 

 

A. The pump manufacturer shall perform the following inspections and tests on each 

pump before shipment from factory: 

1. Impeller, motor rating and electrical connections shall first be checked for 

compliance to the customer's purchase order. 

2. A motor and cable insulation test for moisture content or insulation defects 

shall be made. 

3. Prior to submergence, the pump shall be run dry to establish correct rotation 

and mechanical integrity. 

4.  The pump shall be run for 30 minutes submerged under a minimum of six (6) 

feet under water. 

5. After operational test No. 4, the insulation test (No. 2) is to be performed 

again. 

 

B. A written report stating the foregoing steps have been done shall be supplied with 

each pump at the time of shipment upon request. 

 

C. The pump cable end will be sealed with a high quality protective covering, to make it 

impervious to moisture or water seepage prior to electrical installation. 

 

 



J.Anderson, P.E. 

BDI/PNS 

07/06/2021 

K:\276\27656.01\Specifications\RFP\Lift Station Technical Specs 

27656.01 SUBMERSIBLE CENTRIFUGAL PUMPS 33 32 13 - 9 

END OF SECTION 33 32 13 
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SECTION 40 05 13 - LIFT STATION PROCESS PIPE AND FITTINGS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The CONTRACTOR/MANUFACTURER shall furnish all labor, materials, equipment, 

and incidentals required to install HDPE DR11 piping and fittings complete, tested, and 

ready for use, as shown on the Drawings and/or as specified herein. 

1.2 RELATED WORK (REQUIREMENTS) 

A. Construction Drawings, Agreement Declarations, Exhibits and other Technical 

Specification Sections apply to this Section. 

1.3 SUBMITTALS 

A. The CONTRACTOR shall submit to the ENGINEER, within twenty (20) calendar days 

after receipt of Notice to Proceed, a list of materials to be furnished, and the names of 

the suppliers and the date of delivery of materials to the site.   

B. Submit shop drawings to the ENGINEER for review in accordance with Section 01 33 

00 Submittal Procedure, showing the complete laying plan of all pipe, including all 

fittings, adapters, valves, and specials along with the MANUFACTURER's drawings 

and specifications indicating complete details of all items.  The pipe details shall 

include a pipe class laying schedule which specifies pipe class, class coding, joints, 

station limits, and transition stations, and a list of abbreviated terms with their full 

meaning.  The pipe class laying schedule shall also show the required bedding class as 

required for the pipes pressure class and bury depth according to the drawings and 

specifications herein. The CONTRACTOR/MANUFACTURER shall provide details of 

fittings to be furnished.  The above shall be submitted to the ENGINEER for approval 

before fabrication and shipment of these items.  The locations of all pipes shall conform 

to the locations indicated on the Drawings.  In most cases, a certain amount of 

flexibility in the positioning of pipes will be allowed.  Horizontal and vertical 

deflections may require beveled, special deflection; or short pipes.  The deflections at 

joints shall not exceed 75 percent of that recommended by the MANUFACTURER. 

C. Furnish in duplicate to the ENGINEER, prior to each shipment of pipe, submit 

MANUFACTURER’s certification and certified test reports that the pipe and linings 

and coating for this contract was manufactured and tested in accordance with the ASTM 

and ANSI/AWWA Standards specified herein. 
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1.4 QUALIFICATIONS 

A. All HDPE DR11 pipe and fittings shall be furnished by MANUFACTURER’s who are 

fully experienced in the U.S. for the manufacture of the material to be furnished. The 

pipe and fittings shall be designed, constructed, and installed in accordance with the 

best practices and methods and shall comply with these Specifications.  

1.5 QUALITY ASSURANCE 

A. All HDPE DR11 pipe and fittings shall be from a single MANUFACTURER. All 

HDPE DR11 pipe to be installed under this contract may be inspected at the foundry for 

compliance with these specifications by an independent testing laboratory provided by 

the OWNER.  The CONTRACTOR shall require the MANUFACTURER's cooperation 

in these inspections.  The cost of foundry inspection of all pipe approved for this 

contract will be borne by the OWNER. 

B. Inspection of the pipe will also be made by the ENGINEER or other representatives of 

the OWNER after delivery.  The pipe shall be subject to rejection at any time on 

account of failure to meet any of the specification requirements, even though pipes may 

have been accepted as satisfactory at the place of manufacture.  Pipe rejected after 

delivery shall be marked for identification and shall immediately be removed from the 

job. 

C. Testing may be performed prior to machining bell and spigot.  Failure of HDPE DR11 

pipe shall be defined as any rupture of pipe wall.  Certified test certificates shall be 

furnished in duplicate to the ENGINEER prior to time of shipment. The standard 500 

psi hydro test will be performed on 24” and smaller pipe. 

 

PART 2 - PRODUCTS 

2.1 HDPE DR11 

A. Carrier Pipe for Force Main: 

1. Pipe and fittings shall be high-density polyethylene manufactured from NSF 

approved PLEXCO P34CH compound, PE 4710, or equal.  

2. Pipe shall meet AWWA C-906, PE Pressure Pipe and Fittings 4” – 53” for 

Distribution and shall be marked with the NSF-pw logo. Force main shall be 

impregnated with three, 1” green stripes the length of the pipe, both equally 

spaced around the pipe.  

3. Hydrostatic design stress (HDS) shall be 800 psi at 73.4°F with a minimum pipe 

DR of 11 and operating pressure of 160 psi at 73.4°F. 

4. Pipe and fittings shall be produced by the same manufacturer from identical 

materials meeting the requirements of this specification. 
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5. Molded fittings shall meet the requirements of ASTM D-3261 and this 

specification. At the point of fusion, the outside diameter and minimum wall 

thickness of fitting butt fusion outlets shall meet the outside diameter and 

minimum wall thickness specifications of ASTM F-714 for the same size of pipe. 

6. Pipe shall be manufactured in accordance with ASTM F-714, ASTM D-3035, or 

the applicable dedicated service specification. Print line markings shall include a 

production code from which the location and date of manufacture can be 

identified. Upon request, the manufacturer shall provide an explanation of his 

production code. 

7. Pipe Marking:  HDPE color coding shall be in accordance with the marking 

requirements specified herein. 

 
Base Bid – High Density Polyethylene Pipe (HDPE) Pipe 

Pipe Description AWWA 
Outside Di-

ameter (in.) 
DR Color 

Pressure 

Class (psig) 

Inner Diameter 

(in.) 

4” HDPE FM (DIPS) C-906 4.8 11 Green 200 3.875 

       

 

B. ACCEPTABLE PIPE MANUFACTURER 

1. Performance Pipe, Driscoplex 4000, PE 3408, AWWA C-906, DIPS sizing, 

Richardson TX, (800) 527-0662; Supplier: ISCO Industries, Grand Bay, AL, 1-

800-345-4726 

2. JM Eagle, 5200 West Century Blvd, Los Angeles, CA 90045, 1-800-621-4404 

3. Engineer approved equal. 

C. Butt fusion Fittings: HDPE fittings shall be PE 4710 HDPE, Cell Classification of 

345464C as determined by ASTM D3350-99, and approved for AWWA use. Butt 

fusion fittings shall have a manufacturing standard of ASTM D3261. Molded and 

fabricated fittings shall have a pressure rating equal to the pipe unless otherwise 

specified in the plans. Fabricated fittings shall be manufactured using Data Loggers. 

Temperature, fusion pressure, and a graphic representation of the fusion cycle shall be 

part of the Quality Control records.  Fittings shall be suitable for use as pressure 

conduits, and per AWWA C906, shall have nominal burst values of three and one-half 

times the working pressure rating of the fitting. 

D. Transition Fittings:  Terminate HDPE pipe with fusion welded flanges (125 lb bolt 

pattern).  See below for alternate fusion procedures.  

2.2 JOINING METHODS 

A. Butt fusion joining: Plain end pipe and fittings shall be made using butt fusion. The butt 

fusion procedures shall be in accordance with the manufacturer or the PPI. The fusion 

equipment operator shall receive training using the recommended procedure. 

CONTRACTOR/MANUFACTURER shall verify that the fusion equipment is in good 
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operating condition and that the operator has been trained within the past twelve 

months. Fusion equipment shall be equipped with a Data Logger. Records of the welds 

(heater temperature, fusion pressure, and a graph of the fusion cycle) shall be 

maintained for five (5) years. Fusion beads shall not be removed. 

B. Mechanical Joining: Polyethylene pipe and fittings shall be joined together using 

flanges or mechanical joint adapters. These fittings shall be made from PE 3048 HDPE, 

with a Cell Classification of 345464C as determined by ASTM D3350-99. Flanged and 

MJ adapters shall have a manufacturing standard of ASTM D3261. They shall have a 

pressure rating equal to the pipe unless otherwise specified on the plans. 

C. Electrofusion couplings: Polyethylene pipe and fittings shall be joined using approved 

electrofusion couplings. Fittings shall be PE 3408 HDPE, Cell Classification of 

345464C as determined by ASTM D3350-99. Electrofusion fittings shall have a 

manufacturing standard of ASTM F1055. Fittings shall have a pressure rating equal to 

the pipe unless otherwise specified on the plans.  Electrofusion fittings shall be suitable 

for use as pressure conduits, and per AWWA C906, shall have nominal burst values of 

three and one-half times the working pressure rating of the fitting. 

2.3 IDENTIFICATION 

A. Each length of pipe and each fitting shall be marked with the name of the 

MANUFACTURER, size, and class.  All gaskets shall be marked with the name of the 

MANUFACTURER, size, and proper insertion directions. 

PART 3 - EXECUTION 

3.1 INSTALLING OF PROCESS PIPE AND FITTINGS 

A. All mains shall be installed in accordance with recommendations of the pipe 

MANUFACTURER and as specified herein. 

B. Care shall be taken in the handling, storage, and installation of pipe and fittings to pre-

vent injury to the pipe or coatings.  All pipe and fittings shall be examined before 

installing, and no pipe shall be installed which is found to be defective.  Pipe or fittings 

shall not be dropped.  All damage to the pipe coatings shall be repaired according to the 

MANUFACTURER's recommendations. 

C. All pipe and fittings shall be kept clean and shall be thoroughly cleaned before 

installation.   

D. Pipe shall be laid to the lines and grades shown on the Drawings with bedding and 

backfill as shown on the Drawings.  Blocking under the pipe will not be permitted. 
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E. When installation is not in progress, including lunchtime, or the potential exists for dirt 

of debris to enter the pipe, the open ends of the pipe shall be closed with watertight 

plugs or other approved means. 

F. Under no circumstances shall the pipe or accessories be dropped into the trench. 

G. All plugs, caps, bends and other locations where unbalanced forces exist shall be 

anchored by restrained joints.  The length of pipe for which restrained joints shall be 

used are shown on the Drawings. 

H. When cutting pipe is required, the cutting shall be done by machine, leaving a smooth 

cut at right angles to the axis of the pipe.  Cut ends of pipe to be jointed with a bell shall 

be beveled to conform to the manufactured spigot end.  Lining shall be undamaged. 

3.2 FLEXIBLE JOINT PIPE 

A. The flexible joint pipe shall be installed in accordance with the MANUFACTURER's 

recommendations.  In addition, the installed deflection shall be limited to 15 deg. per 

joint and provisions shall be made where required to prevent flotation or buoyancy of 

the pipe. 

3.3 SLEEVE TYPE COUPLINGS 

A. Couplings shall be installed where shown.  Couplings shall not be assembled until 

adjoining push-on joints have been assembled.  After installation, apply a heavy 

bitumastic coating to all bolts, nuts and accessories. 

3.4 CLEANING 

A. At the conclusion of the work the CONTRACTOR/MANUFACTURER shall 

thoroughly clean all of the new pipelines. 

 

END OF SECTION 40 05 13 
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SECTION 40 95 13 – CONTROL PANEL CONSTRUCTION 

PART 1 - GENERAL 

1.1 SCOPE 

A. The Supplier shall furnish, test, and startup all furnished electrical control panels and control 

system components related to their furnished equipment. 

B. This section applies specifically to the Lift Station Control Panel, CP-LS 

1.2 SUBMITTALS 

A. Product Data:  For each type of product supplied.  Include rated capacities, weights, operating 

characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum 

clearances, conductor entry provisions, gutter space, installed features and devices, and material 

lists for each switch specified. 

C. Additional Shop Drawing Requirements: 

1. Point - to - Point Wiring Drawings. 

2. Loop Drawings 

3. Fabrication and nameplate legend drawings 

4. Systems schematic drawings illustrating all components being supplied complete with 

electrical interconnections. 

5. Computer input/output lists and a written description of the control strategy to be applied. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR CONTROL PANELS 

A. Control panel shall be constructed in accordance with the following standards: National 

Electrical Manufacturers Association (NEMA), Institute of Electrical and Electronics Engineers 

(IEEE), Underwriter Laboratories (UL), Nation Fire Protection Association (NFPA), and  

Instrumentation Systems and Automation Society (ISA) 

B. Control panel shall be constructed in a UL approved production facility and bear all applicable 

UL labels for panel construction. 

C. The completed panel shall be factory tested prior to shipment.  Field installation by the 

Contractor shall consist only of setting the panel in place and making necessary pneumatic 

and/or electrical connections.   
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D. Control panel shall be designed to operate at the 208Y/120 service voltage. 

2.2 CONTROL PANEL ENCLOSURES 

A. Control panels and associated hardware shall be constructed of 316L stainless steel. 

B. Interior components shall be mounted with stainless steel hardware and shall be clearly 

identified with plastic identification nametags.  The tags shall be white with black lettering. 

C. Control panels shall be NEMA 4X construction with a 3-point steel latching mechanism and 

padlocking stainless steel handles.  Latch rods to have rollers for easier door closing.   

D. Door shall be provided with heavy gauge continuous stainless steel hinges. 

E. Control panels shall be constructed of 14 gauge stainless steel.  Control panels shall also include 

a 10 gauge mild steel sub-panel mounted on collar studs for equipment mounting. 

F. Control panel seams shall be continuously welded and ground smooth. 

G. Exterior control panel doors shall be removable by pulling the stainless steel hinge pin. 

H. Data pockets shall be provide on all interior panel doors.  The equipment supplier shall provide 

laminated schematics in each pocket for the associated control panel. 

I. Control panels shall be sized to accommodate the equipment required plus 25% spare space. 

J. Control panels shall be provided with a mild steel or aluminum dead front panel capable of 

protecting the operator from a bolted fault within the control panel with the outer door open. 

K. Control panels shall be provided with a battery back-up system that consists of a power supply / 

battery charger and re-chargeable batteries.  The use of an off the shelf UPS shall not be 

considered acceptable. 

2.3 CONTROL PANEL COOLING REQUIREMENTS 

A. NEMA 4X air conditioner shall be supplied as required to keep the equipment mounted inside 

the control panels operating within the manufacturers operating temperature requirements.  The 

air conditioner unit shall not exchange the air inside the control panel with the air outside the 

control panel.  The unit shall be coated to provide environmental protection. 

B. The manufacturer of the control panel and cabinet shall provide all necessary cooling/heating 

equipment required to maintain temperature and humidity within the operating requirements of 

all equipment located within panels and cabinets.  Coordination for electrical/mechanical 

connection is the responsibility of the Contractor/Manufacturer.  At the time of submittals the 

Contractor/Manufacturer shall submit calculations indicating that such requirements have been 

met. 
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2.4 SUPPORT BASE 

A. Control panel shall be mounted on a support base constructed of 2” stainless steel angle, welded 

to provide a 24” high support structure with stainless steel removable, ventilated panels on the 

front, rear and sides of the support structure.  The maximum size of the removable panels shall 

be 24” x 24”. 

B. Provide stainless steel fasteners to attached support base to the concrete housekeeping pad and 

the control panel enclosure. 

2.5 POWER INFEED 

A. Provide main circuit breaker for the feeder conductors entering the control panel enclosure. 

B. Provide generator input circuit breaker with 200A Meltric generator input receptacle located on 

the side of the control panel enclosure to accommodate a temporary connection to a portable 

generator. 

C. The main circuit breaker and generator input circuit breaker shall be mechanically interlocked 

to ensure only one breaker is allowed to be closed at all times. 

D. Provide integral mounted surge protection device within the control panel enclosure. 

2.6 MOTOR STARTER 

A. Provide Solid State Reduced Voltage (SSRV) type, Size 3 motor starter for each 20 HP 

submersible pump. 

B. Motor starters shall be provided with 120 VAC operating coils. 

1. A motor protection relay shall be furnished as part of the starting equipment. The motor 

protector shall be adjustable so that the range selected includes the motor nameplate 

listed FLA (full load amps) rating and the service factor. 

2. Repeated unsuccessful attempts to start the motor or a short circuit shall cause the motor 

protector to trip. 

3. Tripping of the motor protector shall stop the motor and flash the trip light. Resetting the 

relay shall allow the alarm circuitry to be reset. 

4. Output terminals shall be provided for connection of the motor leads exiting the 

enclosure. 

2.7 TELEMETRY CONTROL UNIT (TCU) 

A. Control panel shall be provided with a telemetry control unit, Data Flow Systems Model 

TCU001, for monitoring and control of the lift station duplex submersible pump system and 

associated equipment as shown on drawings.  Manufacturer representative contact information 

is: 

 

  Tom Hogeland 

  Data Flow Systems 
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  Phone: 321.259.5009, ext. 1102 

  Email:  tomh@dataflowsys.com 

   

B. The TCU shall be provided with the following communication modes: 

1. Ethernet communication module 

2. Radio Telemetry System consisting of 5W, synthesized 400 MHz, 9-18 VDC, 1.8A 

integrated radio and analog radio converter with Yagi antenna installed on concrete pole.  

Coordinate communication interface with the City of Callaway for connection to the 

City’s control system network for remote monitoring and control of the lift station. 

C. The TCU input/outputs shall include the following: 

1. Analog Inputs (4-20mA) 

a. Bubbler Level Device (TCU360) 

b. SPARE 

2. Digital Inputs (Intrisically Safe) 

a. Low Level Float Switch (Both pumps stopped with alarm) 

b. Off Level Float Switch (All pumps stopped) 

c. Lead Level Float Switch (Lead pump started) 

d. Lag Level Float Switch (Lag pump started) 

e. High Level Float Switch (All pumps stagger started with alarm) 

3. Digital Inputs (120V) 

a. SP-1, Motor Protection Relay – Thermal and Moisture Seal (Alarm) 

b. SP-1, Ground Fault Monitor Relay (Alarm) 

c. SP-2, Motor Protection Relay – Thermal and Moisture Seal (Alarm) 

d. SP-2, Ground Fault Monitor Relay (Alarm) 

4. Digital Outputs (120V) 

a. Pump, SP-1, start command 

b. Pump, SP-1, On pilot light 

c. Pump, SP-2, start command 

d. Pump, SP-2, On pilot light 

D. The TCU shall include 4-line x 20 character LCD with a 12-key keypad that allows the operator 

to configure the TCU, viewing and resetting alarms, and analyzing status information.   

E. Control panel shall include wireless industrial Ethernet connections and shall be provided with 

industrial wireless Ethernet access points.  The Radio Telemetry Unit (RTU) shall be provided 

by Data Flow Systems. 

F. The TCU shall include Hand-Off-Automatic (H-O-A) switches for each pump. 

G. The TCU shall include an internal power monitor for a 208Y/120V electrical system with phase 

monitor to disconnect power to the pump motors upon loss of a phase. 

H. TCU Programming: 

1. All TCU code shall be written in either “Structured Text” or “Function Block” style using 

the manufacturer’s standard program, DFS Basic-52.  The programming of the TCU shall 

be performed by the manufacturer, Data Flow Systems. 
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2. All TCU code shall be supplied to the owner with fully descriptive instruction and rung 

comments.  All code to be supplied to the owner with fully descriptive screen and tag 

data. 

3. The TCU manufacturer shall provide the owner with a flow chart of all TCU code as well 

as a written algorithm of the codes functions. 

4. The control panel manufacture shall provide the owner with an I/O map of all process 

variables in the TCU.   

5. All TCU code shall be the property of the owner. 

6. The Contractor/Manufacturer shall provide three copies of all commented TCU and 

Operator Interface code/script/screen layouts to the Owner in electronic format prior to 

acceptance by the Owner.  Any documentation not containing symbol information or 

comments will not be considered acceptable. 

2.8 BUBBLER SYSTEM – LIFT STATION BUBBLER LEVEL DEVICE (BLD) 

A. The primary lift station level monitoring device shall be a bubbler system, Data Flow Systems 

Model TBU360, for monitoring and control of the lift station duplex submersible pumps.  

Manufacturer representative contact information is: 

 

  Tom Hogeland 

  Data Flow Systems 

  Phone: 321.259.5009, ext. 1102 

  Email:  tomh@dataflowsys.com 

B. The bubbler system shall be monitored via a 4-20 mA signal to the analog input of the 

Telemetry Control Unit (TCU) and include the following components installed within the 

control panel enclosure: 

1. Bubbler Pressure Transducer 

2. Air Pump for Bubbler 

3. Check Valve 

4. Fittings and Adapters 

5. Tubing 

2.9 CONTROL PANEL WIRING 

A. Wiring, where required, shall be general-purpose open type, neatly bundled and laced or 

installed in plastic wiring troughs.  Wire shall be stranded No. 16 AWG minimum, with 

thermoplastic insulation rated for 600V and 90ºC. 

B. All equipment mounting backboards shall be provided with nonmetallic slotted ducts.  All 

nonmetallic slotted ducts shall have spare space equal to 40% of the depth of the duct. 

C. Wiring colors shall be as follows: 

1. All ungrounded AC conductors operating at the supply voltage shall be “Black” 

2. All ungrounded AC control conductors operating at voltage less than supply shall be 

“RED”  

3. All ungrounded DC control conductors shall be “Blue” 
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4. All ungrounded AC control conductors or wires that remain energized when the main 

disconnect is in the “OFF” position shall be “Yellow” 

5. All grounded AC current carrying conductors shall be “White” 

6. All grounded DC current carrying conductors shall be “White with a Blue stripe” 

7. All grounded AC current carrying conductors that remain energized when the main 

disconnect is in the “OFF” position shall be “White with a Yellow stripe” 

8. All ground conductors shall be “Green” 

9. A wiring color code legend shall be mounted inside the control panel door. 

D. All wires entering and leaving all panels shall be terminated at barrier type terminal strips with 

integral surge protection.  All terminals shall be identified and labeled per the Owner’s standard 

naming conventions.  It shall be the Supplier’s responsibility to coordinate with the Owner for 

the accepted naming conventions.  (All terminal strips shall be designed for #12 AWG, XHHW-

2, 90ºC field wiring for terminations.) 

E. No terminal strip may be located closer than 8” from any side or bottom of the control panel.  

This is designed to allow for adequate wire bending radius for field terminations. 

F. All wiring shall be clearly marked with an identification number consistent with the wiring 

schematic. 

G. Devices mounted on the enclosure door or interior dead front panel shall be run in spiral wrap to 

avoid pinch points when opening and closing the enclosure door(s) or interior panels. 

2.10 SURGE PROTECTION 

A. The main surge protective device shall be rated at 120 KA surge current per phase for 

208Y/120V systems with L-L, L-N and L-G protection modes equal to Phoenix Contact 

“Trabtech” surge protectors. 

B. All control power and digital I/O signals shall be protected from surges at the control panel with 

suitable surge suppression devices.  Panel mounted surge protection shall be Plug in Style & 

DIN rail mounted to allow for easy replacement.  The power and digital I/O signals shall be 

protected with solid state surge suppression devices manufactured by Phoenix Contact or 

Engineer approved equal.  MOV only type surge suppression is not acceptable.   

C. All analog I/O signals shall be protected by loop powered isolators manufactured by Phoenix 

Contact or Engineer approved equal. 

D. Lightning Protection and surge suppression devices shall be provided for all radio and telemetry 

equipment.  The Lighting protection and surge suppression devices shall be manufactured by 

Phoenix Contact or Engineer approved equal. 

2.11 PANEL MOUNTED DEVICES 

A. Pump run status indicating lights shall be provided on the control panel door and shall be heavy 

duty, push-to-test type, oil tight, industrial type for 120 VAC applications.  Pump run pilot 

lights shall be red colored.  Legend plates shall be factory engraved as required.  – 

Allen-Bradley Bulletin 800T 30.5mm or approved equal.   
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B. Current to voltage converters, 4-20mAdc to 1-5VDC shall be as manufactured by Phoenix 

Contact or Engineer approved equal. 

C. D.C. power supplies shall be as manufactured by PLC Manufacturer, Phoenix Contact, or 

approved equal and shall be sized for 1.5 times the application requirements. (No open power 

supplies will be allowed.) 

D. All relays shall Allen-Bradley.  Units shall be hermetically sealed in metal can with octal plug.  

Contacts to be 120VAC/60Hz at 10 amps.  Unit to incorporate lamp in parallel with relay coil.  

All relays to be DPDT.  Provide hold down clamps for all relays. 

E. All circuit breakers shall have an Amp Interrupting Capacity (AIC) rating of 22,000 minimum. 

F. Provide ground fault monitoring relay 

G. Runtimes for each motor starter located in the control panel shall be tracked in the TCU and the 

motor control shall be programmed to alternate pumps to ensure equal run time for each motor.  

H. Power distribution blocks shall be block style distribution blocks manufactured by Ferraz 

Shawmut or Engineer approved equal.  All distribution blocks shall be provided with 

polycarbonate safety covers to provide dead front protection.  The safety cover shall have a test 

prod hole for testing purposes 

I. Fuse blocks/holders shall be UL style fuse blocks manufactured by Ferraz Shawmut or Engineer 

approved equal. 

J. General purpose fuses shall be Ferraz Shawmut UL Power Fuse style or Engineer approved 

equal.  Unless otherwise noted the fuse rating and type shall be determined based on the 

equipment (which the fuse is protecting) manufacturer’s recommendations for overcurrent 

protection. 

K. Semiconductor fuses shall be Ferraz Shawmut Amp Trap series fuses or Engineer approved 

equal.  Unless otherwise noted the fuse rating and type shall be determined based on the 

equipment (which the fuse is protecting) manufacturer’s recommendations for overcurrent 

protection. 

L. All control transformers shall be sized to provide 25% spare capacity.  The transformer 

connections shall be provided with protective covers to guard against accidental contact, and the 

transformer shall be provided with primary and secondary fusing per the manufacturer’s 

recommendations. 

M. Each control panel shall be provided with a ground fault duplex service receptacle that is 

accessible from the interior dead-front panel.  The service receptacle shall be capable of 

providing 15A at 125VAC 

N. Each control panel shall be provided with a series connected suppression filter system to protect 

the programmable logic controller and instrumentation power from high-frequency noise and 

electrical transients.  The suppression filter shall be a current technology LoadGuard or 

Engineer approved equal.  
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O. All intrinsically safe barrier relays shall be UL listed and shall be manufactured by Warrick or 

Engineer approved equal. 

P. Pilot lights shall be provided for each starter located inside the control panel.  The lights shall be 

as follows: Red (Run), Green (Off), Amber (Fault). 

Q. Control power transformers shall be provided in each control panel with a supply voltage other 

than 120V or 120/208V.  Control power transformers shall be manufactured by Square D 

company and provided with both primary and secondary fuses per the NEC. 

2.12 MISCELLANEOUS 

A. Engraved laminated plastic nameplates shall be furnished for each front panel mounted 

instrument.  The Contractor shall coordinate with the Owner for nameplate color and naming 

conventions.  All instruments and components shall be tagged on rear with embossed plastic 

tape labels. 

B. Provide convenience GFCI receptacle mounted within the control panel enclosure and a GFCI 

receptacle mounted on the exterior of the control panel enclosure in a cast aluminum outlet box 

with a while in use, weatherproof coverplate. 

C. Provide button type photocell and 20A/1P switch in weatherproof cast aluminum outlet boxes 

mounted on the exterior of the control panel to control the area light. 

D. Provide LED strip lights mounted within each section of the Lift Station Control Panel, CP-LS, 

controlled via door switches. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S RESPONSIBILITY 

A. The Contractor shall coordinate the work of the service personnel during construction, testing, 

and acceptance of the work. 

B. The Contractor/Manufacturer shall receive final approval on all panel, enclosure, and equipment 

layouts by the Engineer prior to fabrication or installation. 

3.2 QUALITY ASSURANCE 

A. All control panels shall be factory tested and certified prior to releasing for shipment.  The 

testing shall consist of but not limited to the following: 

1. Point to point testing of all wiring prior to application of power. 

2. The intended supply voltage shall be applied to the control panel and all components 

shall be tested for proper operation and calibration. 

3. The Telemetry Control Unit and operator interface code shall be loaded, and shall be 

tested for functionality.  
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4. All components shall be checked to confirm that each device has been installed per the 

plans and specifications as well as the Manufacturer’s recommendations. 

5. The enclosure shall be inspected for defects and shall be repaired or replaced if 

necessary. 

6. All labeling and indentification tags shall be verified and be clean and visible. 

B. An Electrical Engineer, registered in the state of Florida, shall be required to document the 

results of the control panel testing.   The documentation shall contain the results of the tests 

listed above as well as any rework items and subsequent repairs that were required prior to 

shipment.  In addition he/she must certify this document prior to the release for shipment.  Prior 

to shipment all one copy of the applicable documentation shall be placed in the drawing pocket 

of each enclosure, and three copies shall be sent to the Engineer. 

3.3 INSTALLATION 

A. All equipment and devices for the work shall be installed in the locations shown on the 

drawings, in accordance with the manufacturer's recommendations, and in compliance with the 

requirements of these specifications. 

B. The Contractor shall be responsible for coordinating the installation of all equipment in the 

proposed locations with all other trades performing work on the project that may be affected. 

3.4 FINAL INSPECTION 

A. Include all changes and/or alterations in the control panels prior to final inspection and 

acceptance by the owner. 

B. Any changes and/or alterations in the Control Panels shall be reflected/updated in all Control 

Panel Schematics prior to acceptance by the Owner.  This includes all electronic copies 

delivered to the Owner. 

END OF SECTION 40 95 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



James J. Tatone, P.E. 

BDI/PNS - REI 

07/06/2021 

K:\276\27656.01\Specifications\RFP\Lift Station Technical Specs 
27656.01 CONTROL PANEL CONSTRUCTION 40 95 13 - 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE LEFT BLANK INTENTIONALLY 

 



J.Anderson, P.E. 

BDI/PNS 

07/06/2021 

K:\276\27656.01\Specifications\RFP\Lift Station Technical Specs 
27656.01 FIBERGLASS REINFORCED PLASTIC TANKS 43 41 45 - 1 

SECTION 43 41 45 - FIBERGLASS REINFORCED PLASTIC TANKS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Related Requirements: 

1. Section 03 30 00 - Cast-in-Place Concrete: Requirements for concrete support pad. 

2. Division 40 - Process Interconnections: Pipes, tubes, fittings, and valves as apply to 

specific application. 

3. Section 33 32 13 – Submersible Centrifugal Pumps. 

1.2 DEFINITIONS 

A. FRP: Fiberglass-reinforced plastic. 

1.3 REFERENCE STANDARDS 

A. ASME International: 

1. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250. 

2. ASME B16.42 - Ductile Iron Pipe Flanges and Flanged Fittings: Classes 150 and 300. 

B. ASTM International: 

1. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used 

in Roofing and Waterproofing. 

2. ASTM D2563 - Standard Practice for Classifying Visual Defects in Glass-Reinforced 

Plastic Laminate Parts. 

3. ASTM D3299 - Standard Specification for Filament-Wound Glass-Fiber-Reinforced 

Thermoset Resin Corrosion-Resistant Tanks. 

4. ASTM D4097 - Standard Specification for Contact-Molded Glass-Fiber-Reinforced 

Thermoset Resin Corrosion-Resistant Tanks. 

5. ASTM D883 - Standard Terminology Related to Plastics 

6. ASTM D3753 - Standards Specifications for Glass-Fiber-Reinforced Polyester Manholes 

and Wet Wells 

C. Code of Federal Regulations: 

1. 29 CFR Part 1926.502. 

1.4 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination. 
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B. Coordinate Work of this Section with location and placement of utilities and piping. 

1.5 SCHEDULING 

A. Schedule Work of this Section after concrete Work for support pad and prior to connecting 

utility and piping Work. 

1.6 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: 

1. Submit data for expansion joint fittings and other pipe specialty fittings. 

2. Submit data for ladder and ladder safety devices. 

3. Submit information concerning materials of construction and fabrication. 

C. Shop Drawings: 

1. Indicate complete plan, elevation, and sectional drawings showing critical dimensions. 

2. Indicate supply and overflow piping details, including fittings, expansion joints, pipe 

support methods, and components of the fiberglass wet well. 

3. Indicate ladder and ladder safety device details. 

4. Indicate handrail details. 

5. Indicate access hatch details. 

6. Indicate anchoring system. 

7. Indicate submersible pumps and other attachments. 

D. Manufacturer's Certificate: 

1. Certify that products meet or exceed specified requirements. 

2. Submit certified list of tank installations storing same liquid and concentration, in service 

for period of not less than five years. 

E. Owner Installation Certificate: Obtain from tank manufacturer's representative and submit, 

attesting that tank has been properly installed and is ready for startup and testing. 

F. Delegated Design Submittals: Submit signed and sealed Shop Drawings with design 

calculations and assumptions for determination of shell thickness, nozzle reinforcement, 

buoyancy collar, and special elements of vessel construction and support. 

G. Test and Evaluation Reports: 

1. Submit certified data on physical properties of laminates being used to include laminate 

tensile modulus and flexural modulus in hoop and axial directions, and data on laminate 

makeup to include number and thickness of layers and layer glass content. 

2. Submit certified factory test results. 

H. Manufacturer Instructions: Submit detailed instructions on installation requirements, including 

tank handling procedures, anchoring, and layout. 
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I. Source Quality-Control Submittals: Indicate results of factory tests and inspections. 

J. Field Quality-Control Submittals: Indicate results of Contractor/Manufacturer-furnished tests 

and inspections. 

K. Manufacturer Reports: Certify that tank has been installed according to manufacturer 

instructions. 

L. Qualifications Statements: 

1. Submit qualifications for manufacturer, installer, and licensed professional. 

2. Submit manufacturer's approval of installer. 

1.7 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Record actual locations and final orientation of tank and 

accessories. 

1.8 QUALITY ASSURANCE 

A. Materials in Contact with Potable Water: Certified according to NSF 61 and 372. 

B. Perform Work according to The City of Callaway standards. 

C. Maintain one copy of each standard affecting Work of this Section on Site. 

1.9 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this Section with 

minimum three years' documented experience. 

B. Installer: Company specializing in performing Work of this Section with minimum three years' 

documented experience and approved by manufacturer. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and 

protecting products. 

B. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 

damage. 

C. Store materials according to manufacturer instructions. 

D. Protection: 
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1. Protect materials from moisture and dust by storing in clean, dry location remote from 

construction operations areas. 

2. Provide additional protection according to manufacturer instructions. 

1.11 EXISTING CONDITIONS 

A. Field Measurements: 

1. Verify field measurements prior to fabrication. 

2. Indicate field measurements on Shop Drawings. 

1.12 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for warranties. 

B. Furnish one-year manufacturer's warranty for replacement due to breakage, yellowing, abrasion, 

loss of light transmission, or coating delamination. 

PART 2 - PRODUCTS 

2.1 FIBERGLASS REINFORCED (FRP) WET WELL 

A. Loading Conditions 

1. Wet well FRP wall laminate must be designed to withstand wall collapse or buckling 

based on the following assumed physical parameters. The wet well shall be designed and 

constructed to withstand or exceed wall collapse and buckling based upon three (3) times 

the assumed loading conditions listed under (1) (a.), (1)(b.), and (1)(c.). 

a. Unit weight of water is 62.4 lbs. per cubic foot. 

b. Saturated soil unit weight of 120 lbs. per cubic foot. 

c. Modulus of soil reaction of 700 lbs. per square foot. 

2. Wet well bottom shall not have more than 3/8” inches of center deflection with vessel 

empty and water table located @ finished grade. 

3. Wet well, when installed according to wet well manufacturers current Wet Well 

Installation Instruction and Operating Guidelines, shall support accessory equipment – 

such as submersible pumps, rails, valves, and ladders as shown on drawings. 

B. Product Storage 

1. Wet Well shall be vented to atmospheric pressure. 

2. Wet Well shall be capable of storing products identified in the manufacturer’s limited 

warranty for underground wet wells in effect at the time of purchase. 

C. Materials 
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1. Wet well shall be manufactured with 100% premium resin (such as isophthalic or 

terephthalic resin) and glass-fiber reinforcement. No sand fillers. 

2. Wet Well shall be tested by the manufacturer to a Barcol Hardness of at least 80% of the 

resin manufacturer’s specific hardness for fully cured resin. 

3. The following pertinent average material properties shall be used in analysis for 

fiberglass composite in the Wet Well. 

a. Tensile Modulus   900,000 psi 

b. Flexural Modulus   900,000 psi 

c. Tensile Strength     10,000 psi 

d. Compressive Strength   20,000 psi 

e. Poisson’s Ratio         0.33 

D. Wet Well Dimensions 

1. Wet well shall have an overall depth of 16.82 feet. 

2. Wet well shall have nominal diameter of 96” inches. 

2.2 ACCESSORIES AND FEATURES 

A. Wet Well Top Flange 

1. The wet well flange shall have an outside diameter of at least 4.0 inches greater than the 

diameter of the wet well. 

B. Anti-Flotation Flange 

1. The manufacturer shall provide anti-flotation calculations for the designed wet well based 

on specifics of ground water depth and soil properties for the specific site location. 

C. Stub – Outs and Connections 

1. Stub-outs must be installed by the manufacturer. Installations in the field are not 

recommended and may void the manufacturer’s warranty. Installation of FRP pipe will 

be performed using resin and reinforced hand lay-up procedures. All resin and fiberglass 

shall be the same type and grade as used in the manufacturer of the basin. 

D. Wet Well Wall Reinforcement Rib 

1. All 6’ diameter and larger wet wells shall be constructed using and integral constructed 

trapezoidal rib for superior strength and support of the wet well wall. 

E. Pump Mounting Base and Studs 

1. The pump base mounting studs shall be 316 series stainless steel threaded studs. 

2. The pump mounting base detail shall be provided by the owner. 

2.3 SOURCE QUALITY CONTROL 

A. Section 01 40 00 - Quality Requirements: Requirements for testing, inspection, and analysis. 
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B. Certify through visual inspection of tanks after fabrication that Acceptance Level II 

requirements of ASTM D2563 are met. 

C. Certify following during shop inspection: 

1. Compliance with Drawing dimensions. 

2. Surface cure by acetone wipe test; no surface tackiness is permitted. 

3. Liquid tightness by minimum 24-hour hydrostatic test. 

D. Certificate of Compliance: 

1. If manufacturer is approved by authorities having jurisdiction, submit certificate of 

compliance indicating Work performed at manufacturer's facility conforms to Contract 

Documents. 

2. Specified shop tests are not required for Work performed by approved manufacturer. 

E. Marking and Identification: 

1. The wet well shall be marked on the inside and outside with the following information: 

a. Manufacturer’s trade name or trademark 

b. Manufacturer’s location 

c. Serial Number 

d. Total height and diameter of wet well 

e. Date of manufacturer 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 

examination. 

B. Verify layout and orientation of tank accessories, utilities, and piping connections. 

3.2 PREPARATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 

preparation. 

B. Thoroughly clean chemical storage tank pad, removing loose concrete, dust, and other debris. 

C. Place two layers of building paper on pad according to tank manufacturer instructions prior to 

placing tank. 
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3.3 INSTALLATION 

A. Support Pad: Using templates furnished with tank, install anchor bolts and accessories for 

mounting and anchoring tank. 

B. Install FRP tanks as indicated on Drawings and according to manufacturer instructions. 

C. Connect piping to tank. 

D. Install tank accessories not factory mounted to complete installation. 

E. Wet Well shall be installed per manufacturers recommendation. 

3.4 FIELD QUALITY CONTROL 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for testing, adjusting, 

and balancing. 

B. Field Testing: 

1. Hydrostatically test each FRP tank by filling with water to the overflow pipe level. 

2. Conduct test minimum 48 hours. 

3. No leakage permitted. 

C. Equipment Acceptance: Adjust, repair, modify, or replace components failing to perform as 

specified and rerun tests. 

D. Furnish installation certificate from equipment manufacturer's representative attesting that 

equipment has been properly installed and is ready for startup and testing. 

END OF SECTION 43 41 45 
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