TOWN OF
EXETER, NEW HAMPSHIRE
Department of Public Works

REQUEST FOR PROPOSALS
PACKAGED PUMP STATION
SURFACE WATER TREATMENT PLANT WASTE REDUCTION
EXETER, NEW HAMPSHIRE


SCOPE:  The Town of Exeter, New Hampshire is seeking Proposals from qualified packaged pump station suppliers to furnish and pre-test one new skid-mounted, factory assembled, above-grade wet well-mounted self-priming automatic pumping station suitable for pumping water treatment plant alum sludge primarily to the Town’s sewer system under the conditions specified herein and as shown on the attached drawing M-1. This equipment will be installed by a Contractor who will be selected under a separate contract to provide other work associated with the Surface Water Treatment Plant (SWTP) Waste Reduction Project.  This new packaged pump station shall be completely assembled and tested at the factory. The unit will replace the existing vacuum primed pump station located on top of the same wet well within the SWTP’s lower sludge lagoon. 

DESIGN CRITERIA: The materials and equipment covered by this specification are intended to be standard materials and equipment of proven ability as manufactured by reputable concerns. Equipment shall be designed and constructed in accordance with the best practice of the industry and shall be installed in accordance with the manufacturer’s recommendations by a Contractor selected under a separate contract. The specifications and drawing call attention to certain features but do not purport to cover all details entering into the construction of the equipment.

The station shall be complete with all equipment assembled on a fabricated epoxy coated steel baseplate, and enclosed by a fiberglass enclosure. The principal items of equipment shall include two horizontal self-priming non-clog sewage pumps, motors, variable frequency drives, internal piping and valves; magnetic flow meter, automatic PLC–based control panel; level sensors; heater; ventilation system; and all internal wiring. The complete station shall be as manufactured by Dakota Pump Inc., USEMCO, or Gorman Rupp.

PRODUCT HANDLING: All materials and equipment shall be shipped, stored, and handled in such a manner as not to degrade quality, serviceability, or appearance.  The equipment shall be stored in a clean, dry location free from dust, precipitation, and excess moisture.  If stored for more than two weeks, the equipment shall receive all maintenance considerations for proper storage of the equipment.
 
SUBMITTALS: Three (3) copies of shop drawings, brochures and samples shall be submitted for all items to be furnished for the Engineer’s approval prior to the start of assembly and fabrication.  Submittals shall include at least the following:

1. Shop drawings showing complete fabrication and construction details, materials, weight, dimensions, clearances, anchorage locations, and step-by-step sequence of installation.
2.  The station layout should show the locations and sizes of the existing openings on top of the vault and field confirmation that the existing openings match the openings required for the proposed system.  
3. Certified pump curves for pumps.
4. Brochures and/or catalog cuts of pump station components.
5. Complete master wiring diagrams, and control schematics. Standard preprinted sheets or drawings simply marked to indicate applicability to this equipment will not be accepted.
6. Operation and Maintenance Manuals for the packaged pump station including equipment and components shall be supplied 14 days before delivery of the station.


DESIGN CONDITIONS:  Each pump shall be capable of delivering 300 gallons per minute of 0.5-5.0% alum sludge against a total dynamic pumping head of 57 feet, including a maximum of 9.5 feet static suction lift, pipe friction and station loses. The pumps shall have a maximum speed of 1,750 R.P.M. controlled by VFDs and the maximum rated horsepower of each motor shall be 15 hp. All openings and passages shall be large enough to permit passage of a 3-inch diameter sphere.  Pump efficiency is critical and shall be maximized to the greatest extent possible.

CONSTRUCTION:  The station shall be a complete factory engineered and built unit. This unit shall be sized for installation on top of the existing vault as shown on drawing M-1. The overall skid footprint may not exceed 72 inches by 86 inches and the manway opening may not be obstructed beyond the existing conditions. However, the rear of the station may extend beyond the existing vault as necessary.

BASEPLATE:  The steel baseplate shall be fabricated of minimum 3/8" thick ASTM A36 steel plate, reinforced with 6" structural steel channels, as required to resist deformation due to shipment, handling and stresses imposed by the final installation. Clear openings, for piping connections into the wetwell, shall be provided. This clear opening shall be grouted gas tight, by the installing contractor under a separate contract. Equally spaced lifting lugs shall be provided to facilitate lifting and setting of the completed unit.

ENCLOSURE:  A fiberglass reinforced plastic enclosure shall be provided to protect the pump station equipment from the environment. The enclosure shall encapsulate 1" thick (minimum) layer of polystyrene foam insulation between the outside and inside fiberglass walls. The enclosure shall be sized to provide adequate accessibility to all components for routine service and maintenance including Variable Frequency Drives (VFD’s) and magnetic flow meter in the discharge pipe. The enclosure shall be completely removable for major service. Enclosures with side access shall have two oversized hinged doors and two removable side inspection panels for easy and direct access to all major components. Hardware, padlocks and hasps shall be provided at doorways to prevent unauthorized entry into the enclosure.  Four keys for each lock, on a keyring complete with the manufacturer’s name and address, shall be provided.

WELDING:  All steel members shall be joined by electric arc welding with welds of adequate section for the joint involved. Where possible, all joints shall be welded on both sides of the baseplate.  All welds shall be continuous and watertight.

CORROSION PROTECTION:  After all welding has been completed, all inside and outside surfaces of the structure shall be sandblasted to a near white condition.  All weld spatter and surface roughness shall be removed by grinding.  Surface preparation shall comply with SSPC-SP10 specifications.  Immediately after cleaning the surface of the structure and the outside surface of the piping, they shall be primed with Sherwin-Williams primer or equal.  Top coats shall be Sherwin-Williams or equal as well.  The total coverage shall be at least 4.5 mils dry. 

A touch-up kit containing epoxy resins and agents shall be provided for repair of any scratches or abrasions that may have occurred during shipment or installation.

PUMPS:  The system shall be equipped with two identical horizontal self-priming, non-clog type pumps manufactured by Pioneer or Gorman Rupp. Each pump shall have the capacity as listed under DESIGN CONDITIONS. 

Pump casings shall be constructed of high strength cast iron with replaceable volute wearplates. The casings shall be equipped with removable cover plates, allowing access to the impeller and check valve, without disturbing the piping. The front access cover shall be removable without the use of tools.

The impellers shall be cast of high strength cast iron and both statically and dynamically balanced. Each impeller shall be designed to pass a 3" spherical solid. Clearance between rotating and stationary parts must be externally adjustable, to provide sustained performance.

Pump shafts shall be high strength steel and shall be protected in the stuffing box area with stainless steel sleeves. Single mechanical seals of carbon and ceramic shall be provided to seal the pump shafts. Each mechanical seal shall have a self-feeding grease lubricator.

The pump shafts shall be supported on two sets of ball bearings, one single row and one double row, in a precision bored cast iron frame. The bearings and shafts shall be designed for v-belt or close-coupled drives. The bearings shall be oil lubricated.

Each pump shall incorporate a rubber flapper type inlet check valve, to hold suction prime. In the case that the inlet check valve should not seat, each pump shall be capable of re-priming automatically.

MOTORS:  Each pump shall be v-belt or close-coupled driven by a premium efficiency, horizontal solid shaft, open drip-proof, T-frame, induction motor. The motor shall not be greater than 15 H.P., nor run faster than 1,750 R.P.M. Each motor shall run on 3 phase, 60 hertz, and 460 volt power. Motor characteristics shall include normal starting torque, low starting current and frame, 1.15 service factor, Class B insulation, and shall meet current NEMA standards. Motors shall not be loaded beyond their nameplate ratings Motors shall be inverter duty per NEMA MG-1 part 31.0 provided with winding temperature switches (3) with N.C. contact configuration.

Motors shall be controllable by variable frequency drives (VFDs) through a selector switch.  VFDs shall be manufactured by ABB, Square D, Allen Bradley or approved equal and shall be compatible with the pump motor. VFDs shall be UL listed, IGBT, 5% in-line reactor, integral lockable circuit breaker, HOA, indication lights, and aux contacts. 

V-BELT DRIVES:  If v-belt drives are used, each pump and motor assembly shall be arranged for v-belt drives. Each v-belt drive system shall be complete with driver and driven sheaves, v-belt protective guard, and at least two v-belts. Standard design procedures, as recommended by the v-belt drive system manufacturer, shall govern the size and number of v-belts.

CONTROL SYSTEM:  The pump station shall be controlled by an Allen Bradley programmable logic controller (PLC) and AB 10” operator interface terminal.  Pump station status and control shall be permissible through the Water Treatment Plant’s SCADA system over an Ethernet connection.

The power distribution center and electrical controls shall be mounted in a common indoor NEMA Type 12 gasketed fabricated steel enclosure. The enclosure shall have a full opening door, mounted on heavy piano hinges. Suitable type latching devices shall be provided on the door. VFDs, Starters, breakers, relays, timers and wiring raceway shall be neatly arranged on a steel back plate. All circuit breaker operators, selector switches, indicating lights, and single phase items shall be mounted on or through die cut openings in the enclosure door. A duplex grounding type convenience outlet shall be mounted in die cut openings on the side of the enclosure, for operation of 115-volt devices. It shall not be necessary to open this enclosure, except for adjustment of controls. Additional enclosures may be used as necessary to meet power and control requirements. 

The panel shall include a main circuit breaker and surge protection device on 480V feeder. The only power supply to the panel shall be 480V, three phase. The panel assembly interrupting rating shall be 18KAIC (RMS, SYM).

The control panel shall conform to the National Electrical Code specifications and shall be UL listed and labeled in accordance with UL standards No. 508 for Industrial Control Panels.  In accordance with U.L. procedures, a U.L. label shall be affixed to the control panel.

Properly sized, heavy duty, molded case thermal-magnetic air circuit breakers shall be provided for branch circuit disconnect service and for over-current protection of all control, motor and auxiliary circuits.  Motor starters will be provided with these standard features; dual voltage, dual frequency coils, overload test feature, front removable auxiliary interlocks, straight through wiring with large silver cadmium contacts which are easily replaceable without removing starter from its mounted position.  All VFDs/NEMA rated starters will be provided with a solid state overload block which provides under voltage and overload protection, true phase loss protection; trips within 3 seconds.  Overload is self protected against short circuits, is self-powered and requires no hard wiring or separate power source.  Starters will be U.L. listed 508 and CSA certified.

A software automatic alternator (PLC function) shall be provided to change the sequence of operation of the pumps upon completion of each pumping cycle. The alternator shall be provided with software on/off switch.

Six digit, non-resettable elapsed time meters shall be provided to record the running time of each pump motor. These devices shall be mounted in die cut openings in the enclosure door.

Control of pump operation, in response to variations in level in the wetwell, shall be by KPSI level transducers. The level control system shall operate the pumps in the following manner: The single in service pump shall be started when the liquid level in the wetwell reaches a predetermined elevation. Upon decrease in wetwell level to a predetermined elevation, the single in service pump shall be shut down.  The in-line spare pump shall not be automatically started and stopped based on liquid level in the wetwell. The PLC shall control the operation of VFDs for start/stop and speed to maintain a wetwell constant level (via software PID lop) as selected by the operator. Wetwell lo/hi level alarms, pump status and pump fail alarm shall be displayed on the OIT. All software setpoints sall be provided with time delay function.


The unit shall be furnished with thermostatically controlled heater and ventilation blower complete. The ventilation equipment shall all be hard wired or enclosed in polyvinyl covered flexible steel conduits in the factory as part of the skid. 

All 115-volt accessory items shall be supplied with suitable lengths of 600 volt, 14-3 rubber covered power cord. These items shall plug directly into outlets on the side of the control panel, identified by engraved laminated plastic nameplates. 

All wiring in the control panel shall be color-coded. Power wiring from the control panel to the pump motors shall be enclosed in polyvinyl covered flexible steel conduit with compatible grounding fittings.  Power entrance wiring shall be enclosed in the same manner.

HEATER:  A suitable size electric space heater and controlled by an adjustable thermostat shall be provided to keep the temperature in the pump station at 50 degrees Fahrenheit and adjustable. The heater shall have a fan to provide even heat distribution throughout the enclosure.

VENTILATION BLOWER:  Accumulated heat shall be exhausted by a shaded pole ventilation blower through a screened and louvered opening in the fiberglass enclosure. The  capacity of the ventilation blower shall be sized as required to dissipate heat generated by the VFDs.  Fresh air shall enter the enclosure through another screened and louvered opening in the opposite end of the enclosure.

PIPING:  The pump suctions shall be schedule 40 steel and terminate 15 inches below the baseplate with a plain end. No valves will be required on the pump suctions. Each pump suction shall have a pressure gauge.

The discharge from each pump shall include one resilient seated check valve, with outside lever and spring and one plug valve. A common discharge pipe, schedule 40 steel, shall terminate 15 inches below the baseplate with a plain end.  One operating lever shall be furnished for the plug valves. Each pump discharge shall have a pressure gauge.

The flanged plug valves shall be manufactured in accordance with ANSI B16.1 Class 125/150, including facing, drilling and flange thickness.  Ports shall be round to facilitate "pigging" when required.  Valve bodies shall be manufactured of cast iron in accordance with AWWA C-504.  Valves 3" and larger shall be furnished with a welded-in overlay seat.  Plugs shall be of ASTM A-536 Grade 65-45-12 in compliance with AWWA C-504.  The plugs shall be of one piece solid construction with PTFE thrust bearings on the upper and lower bearing journals to reduce torque and prevent dirt and grit from entering the bearing and seal area.  Valves shall be furnished with replaceable sleeve type bearings.  Bearings shall be of sintered, oil impregnated type 316 stainless steel.  Valve shafts seals shall be in accordance with AWWA C-504.  Seals shall be self adjusting and repackable without removing the bonnet from the valve.  Valves shall be designed and manufactured to shut off bubble tight at 175 PSI in either direction for valves 2 1/2" through 12".  Valves shall be equipped with a 2" square nut for use with removable levers.

The check valves shall be of the short face-to-face type with external spring to ensure tight shutoff.  The pressure rating shall be 200 psi.  The valve bodies shall be manufactured of cast iron.  The disc and disc arm shall be manufactured of stainless steel.  The valve shaft shall be manufactured of 316 stainless steel and supported by two bronze bearings.  Multiple rings of braided PTFE Teflon rings shall accomplish shaft sealing.  The packing shall be utilized on each side of the valve.  The design of the valve shall be such that spring/arm assembly can be field changed from right to left.  The closure spring shall be manufactured of ASTM A-36 and designed to provide disc position indication.  The spring arm shall be capable of overriding the spring action for use as an override lever.  The valve seat shall be of specified O-ring material and retained in a dovetail grove in the valve body

Each pump shall be equipped with a manual air release system. This system shall incorporate a recirculation regulator that along with a 1 1/4" gate valve shall allow air to escape from the pump casing back into the wetwell. After initial adjustment, this system shall require no maintenance.

MAGNETIC FLOW METER: The pump station flow measuring device shall be a magnetic flow meter located in the station discharge pipe.  The flow meter, with inline flow transmitter shall be suitable for measuring 0 to 600 gpm flow rate.  A minimum of two pipe diameters of straight run shall be required upstream of the flow meter.  The flow meter shall provide a 4-20 mA output signal with LCD indicator.  The flow meter shall be manufactured by Foxboro, as standardized by the Owner. 

FACTORY TEST:  The pump station shall be operationally tested at the manufacturer’s plant before shipment. All electrical equipment and controls shall be tested for correct operation. The pumps and piping shall be pressure tested with water to insure that no leaks exist. A full running test of the pumps shall be made, simulating the actual field design conditions. This test shall include capacity, head, amperage draw and R.P.M. checks at various points along the pump curve.

INSTALLATION AND SERVICE INSTRUCTIONS:  Installation of the pump station shall be in accordance with the written installation instructions furnished by the manufacturer, and as recommended by the Engineer. In addition to these installation instructions, the manufacturer shall furnish three (3) complete and detailed Operation and Maintenance manuals. These manuals shall cover the initial start-up, operating procedures, maintenance and servicing procedures on the major components in the pump station. One manual shall be shipped in the station, the rest shall be sent directly to Owner.

GUARANTEE:  The manufacturer shall guarantee the pump station to be free from defects in materials and workmanship for a period of one year from the date of start-up or for a period of fifteen months from the date of shipment. All consumable parts such as pump seals, filters, light bulbs, oil, grease, etc., shall be considered part of routine maintenance and shall not be covered under the terms of the manufacturer's warranty.

INSTALLATION AND START-UP:  The manufacturer shall provide the services of a factory-trained representative for an adequate period, but not less than four (4) days total, to assist the Contractor with the installation, prestart-up and the initial start-up and adjustment of the pump station.  It shall be the responsibility of the Contractor to inform all parties of the installation and initial start-up, and to insure their attendance. 

The pump station manufacturer shall supervise and inspect installation of the pump station as necessary to insure conformance with manufacturer’s recommendations.  Upon completion of the installation, the pump station manufacturer shall submit written confirmation to the Engineer with a copy to the Owner certifying that the pump station has been installed in conformance with manufacturer’s recommendations.

MANUFACTURER’S TRAINING: Operator training on the pump station and its components shall be provided.  A minimum of one (1), 8-hour day, not including travel time to and from the site, shall be furnished by a fully qualified field service engineer to provide this training.

SPARE PARTS: The following spare parts shall be furnished as a minimum for the pump station:

1. One box (24 fuses per box) of fuses for each size required.
2. One set of overload heaters for each pump motor starter.  A set shall consist of three heater overloads.
3. One box of bulbs (24 bulbs per box) for control panel lights.
4. One gallon of paint.
5. One complete single mechanical seal.
6. One volute gasket.
7. One set of VFD rectifiers.

FIELD TEST: After installation, a field test shall be made on the pump station and all equipment by the manufacturer and the Contractor in the presence of the Engineer to insure that each is working properly and operated according to specified conditions.  Appropriate adjustments are to be made and all defective material or work shall be replaced without expense to the Owner.


PROPOSAL REQUIREMENTS: The following proposal requirements shall be submitted for Owner/Engineer review:

1. Pump Station P&ID.
2. Arrangement drawing showing the pump station layout and critical dimensions of the overall pump station and major components comprising the station.
3. Description of pump station components.
4. Anticipated delivery date to the Water Treatment Plant.
5. Pump station price and payment schedule.
6. Clarifications and exceptions to the Request for Proposals.

Bidders interested in visiting the Exeter WTP shall make arrangements with Paul Roy, Water Treatment Operations Supervisor, at 603-772-1346.

PROPOSAL EVALUATION CRITERIA:  Each proposal will be evaluated based upon technical merit and price.  The Town reserves the right to reject any and all proposals and to accept or negotiate any proposal as may be in the best interests of the Owner. Upon selection of the successful pump station supplier, the Owner will issue a Purchase Order delineating the supplier’s Scope of Supply, station delivery date, and the negotiated price.

QUESTIONS AND CLARIFICATIONS DURING THE BIDDING PERIOD: Bidders shall direct procedural and administrative questions and clarifications during the bidding period to:

Michael Jeffers – Water & Sewer Managing Engineer
Town of Exeter
13 Newfields Road
Exeter, NH 03833
Phone: 603-773-6165
E-mail: mjeffers@town.exeter.nh.us

Bidders shall direct technical questions and clarifications during the bidding period to:

Lenny MacKoul, P.E.
Aquagenics Inc.
215 Salem Street, Suite 3
Woburn, MA 01801
Phone: 781-935-7470
E-mail: lennymackoul@aquagenicsinc.com
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