Township Sewer Project Project No. HBT09-22
Pump Station Construction

SECTION 11300
GENERAL PROVISIONS
PART 1 GENERAL
1.1 RELATED REFERENCES:
A. Drawings and general provisions of this Contract, including General and

Supplementary Conditions and Division 1 specification sections, apply to this
section.

1.2 RELATED SECTIONS:
A. Section 01600 — Product Requirements
B. Section 09900 - Painting
1.3 DESCRIPTION OF WORK:
A. The Work within this section includes, but is not limited to, the furnishing of all
equipment, labor and materials and performing all operations necessary to install and
test all the equipment, machinery, apparatus, motors, drives, tools, charts and other

accessories as specified and in accordance with the specifications, applicable
drawings and contract documents.

1.4 QUALITY ASSURANCE:
A. Reference standards shall be the following:
1. American Institute of Steel Construction (AISC)
2. Anti-Friction Bearings Manufacturer's Association (AFBMA)
3. American Society for Testing and Materials (ASTM)
4. Institute of Electrical and Electronics Engineers (IEEE)
5. National Electrical Manufacturers Administration (NEMA)
6. National Electrical Code (NEC)
7. Structural Steel Painting Council (SSPC)

8. Underwritet's Laboratories (UL)
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B. Equipment shall be provided by a manufacturer specializing in wastewater treatment
equipment with a minimum of 5 years experience and who has supplied equipment
similar to that specified in at least three other municipal wastewater treatment
facilities.

1.5 REGULATORY REQUIREMENTS:

A. Requirements of Regulatory Agencies: The construction requirements of state,
county, or other political subdivision specifications exceeding the requirements of
the codes, standards, and approving bodies referenced herein shall be met and
complied with.

B. Both UL listings and approvals and NEMA's stamps or seals shall be evidenced
where applicable to electrical apparatus forming parts of the process equipment.

1.6 SHOP DRAWINGS:

A. Submit for approval completely dimensioned shop, layout or setting drawings and
catalog cuts or other data as required to provide a complete description of system
equipment specified in each section of Division 11.

B. Submit shop drawings certified for construction by the manufacturer and approved
by the CONTRACTOR which includes location of electrical connections, wiring
diagrams, anchor bolt layout, details indicating construction and materials of
construction, diameter of shafting, dimensions and rated horsepower of all motors,
gear and bearing ratings, and service factors and weights of principal parts and
completely assembled equipment.

1.7 OPERATION AND MAINTENANCE MANUALS:

A. The CONTRACTOR shall submit to ENGINEER for review and approval, three
copies of operation and maintenance manuals prepared by the
manufacturer/supplier or CONTRACTOR. Submittals shall be provided within
four weeks following the receipt of approved shop drawings for each item of
equipment listed in this section.

B. The submission and approval of each set of manuals is considered to be part of
requirements for furnishing and installing the respective equipment or system.
Incomplete or inadequate manuals shall be returned to the CONTRACTOR for

correction and resubmission.
C. Each operation and maintenance manual shall include the following information:

Erections or installation instructions.

Start-up procedures.

Recommended and alternative operation procedures.
Schedule of preventive maintenance requirements.

b
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5. Schedule of recommended spare parts to be stocked, complete with part
number, inventory quantity and ordering information.

6. Detailed maintenance procedures.

7. Schedule of lubrication requirements.

8. Data sheet listing pertinent equipment or system information, as well as the
address and telephone numbers of the nearest sales and service representatives

D. Operation and maintenance manuals shall be provided for each of the following
items of equipment or system:

All sewage grinders

Electromagnetic flow meter

All pump station pumps and controls
Standby engine

Air supply systems and aeration diffusers
Electric motors

Unit heaters

All standby generators

9. Automatic transfer switches

10. Ventilation fans

11. Exhaust fans

12. Sliding gate operator

13. All valves

14. Water heater

15. Potable water pressure tank

A S e N

PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS:

A. In certain cases throughout Division 11, the product of more than one manufacturer
has been indicated as being acceptable. The specifications usually describe one
particular manufacturer's product and the drawings are necessarily limited to showing
the product of only one manufacturer as indicated in the bidders check-off list. The
intention is to indicate the function, quality, and/or grade of the equipment desired.
The product of a manufacturer mentioned in the specifications which differs in detail
from the one described will be acceptable if, in the opinion of the ENGINEER, said
product from the standpoint of function, quality, and/or grade is applicable as a
substitute to the one described.

B. If the product of a manufacturer named in the specifications but not shown on the
drawings is acceptable to the ENGINEER but differs from the one shown on the
drawings to the extent that structural, piping, heating, ventilating, plumbing, electrical
or any other changes are required for the proper installation and/or operation of the
product, the CONTRACTOR shall be responsible for all costs involved in these
changes. All such changes will be subject to the approval of the ENGINEER.

Refer to Section 01600 for specific requirements on equipment substitution.
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2.2 LUBRICATION:

A. On all equipment, ample means of lubrication shall be provided for bearings and any
other metallic parts in sliding contact. Alemite industrial type fittings or equal shall
be used for grease lubrication except as otherwise noted herein.

2.3 ELECTRICAL EQUIPMENT:
A. Starters
1. A control transformer and a magnetic starter, when required, for each motor will

be furnished and installed by the General CONTRACTOR unless otherwise
specified.

B. Motors

1.

Motors shall be of sufficient capacity to operate the driven equipment under all
conditions of operation without loading beyond the nameplate current or power.
The rating of motors offered shall in no case be less than the horsepower shown
on the drawings or specified herein except when it can be demonstrated that
because the efficiency of the driven equipment is greater than that specified, a
lesser horsepower motor will suffice. Both the rating and the characteristics of
the motor shall be suitable for the successful operation of the equipment driven
under maximum load conditions.

Unless specifically designated differently in subsequent portions of these
specification, motors 2 horsepower and larger shall be designed to operate on
240/480 volt, 3-phase, 60-hertz AC. Except where explosion proof, or totally
enclosed motors or motors designed for outdoor service are specifically called
for or required, all motors shall be drip proof, ball bearing type. Unless
otherwise noted, all motors shall be designed to operate in an ambient
temperature of  EF (40EC) in continuous operation with a service factor of
1.15. Explosion proof motors shall comply with all requirements of Class I,
Division I, Group D, as defined by the NEC. Motors designed for outdoor
service shall have the motor windings protected by U.S. Motors Everseal Solid-
Cast Encapsulation, Westinghouse Life-Guard Encapsulation, or equal.

All motors shall comply with the standards of the IEEE and the NEMA in all
respects except where requirements exceed these standards.

Vertical motors shall be provided with thrust bearings adequate for all axial
loadings to which they can be subjected in operation.

Bearings for motors 2 horsepower and larger shall be rated for 20-year life under
AFBMA standards.

All controls shall be designed to operate on 120 volt, single-phase, 60 hertz
unless otherwise noted.
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7. All motors shall be manufacturer designated with a high efficiency rating.
2.4 PAINT
A. Field and Shop Coat Compatibility

1. To ensure satisfactory paint and coating performance, it is a contract requirement
that products applied in the shop and field be mutually compatible.

2. The CONTRACTOR shall require fabricators and equipment manufacturers to
apply shop coats that are compatible with field coats specified. Paint all
equipment in accordance with Section 09900.

25 EQUIPMENT ANCHORS:

A. Provide anchors for equipment requiring them. Size anchors for embedding in
concrete and sleeve anchors as recommended by equipment manufacturers. When
recommendations are not provided, size anchors in the largest diameter that will pass
through bolt holes in equipment bases.

B. Stainless Steel Anchor Bolts:

1. ASTM A320 Grade B8, AISC Type 304.

C. Expansion Anchors:

1. Molly Parabolt or Parabond, Phillips Red Head Wedge Anchor or approved
substitution.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install equipment with skilled mechanical erection labor in accordance with
manufacturer's instructions.

B. Installed equipment shall be inspected, adjusted, approved, and certified satisfactory
by the manufacturer.

C. Furnish the ENGINEER with manufacturet's certificates regarding equipment
installation prior to initial operations and mechanical performance tests.

D. Electrical Interface:

1. Install or mount, such electrical components or apparatus as provided by
product manufacturer's specified in Division 11.

2. Power wiring, including final connections of such to electrical components or
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E.

F.

G.

apparatus of Products specified shall be performed as work of the Electrical
CONTRACTOR.

Shop Painting

1. Prior to painting remove all rust, dust and scale as well as other foreign
substances on ferrous metal surfaces to be prime painted in the shop by
sandblasting.

2. Sandblasting shall conform to requirements of the latest edition of SSPC-SP6.

3. The ferrous metal surfaces thus cleaned shall be prime painted as soon as
possible after cleaning to prevent new rusting.

4. All ferrous metal surfaces of equipment, apparatus, and devices shall receive a
shop coat of primer (except acceptable factory finished surfaces) unless
otherwise specified or required by the ENGINEER.

Painting:

1. Apply shop paint in accordance with SSPC-PA-1.

2. Minimum dry mil thickness at 2 mils.

Field Painting: As specified in Section 09900.

3.2 FIELD QUALITY CONTROL:

A.

Upon completion of structural work as well as installation and adjustment of
equipment in a manner satisfactory to the ENGINEER, the CONTRACTOR with
his own forces, including such equipment and other experts as may be necessary
(hereinafter collectively referred to as "CONTRACTOR'S personnel") shall place

equipment in operation.

Give the OWNER at least 7 days written notice prior to placing equipment in
operation.

Operating procedures during said period are subject to ENGINEER'S approval.

. Operation of equipment prior to satisfactory completion of performance tests is the

CONTRACTOR'S complete responsibility.

Designate a day approved by the ENGINEER for commencement of the initial
mechanical performance test.

Initial Mechanical Performance Test:

1. CONTRACTOR'S personnel, with the personnel of the OWNER observing,
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shall demonstrate to the satisfaction of the ENGINEER the mechanical
performance of each item of equipment when operated in accordance with the
design intent indicated by the drawings and described in the applicable
specifications.

If the demonstrations are satisfactory to the ENGINEER (or if equipment
deficiencies are found, then subsequent to correction of the deficiencies by the

CONTRACTOR), the CONTRACTOR shall be given 7 days written notice to
conduct the final mechanical performance test.

G. Test Interim:

1.

CONTRACTOR'S personnel, without reliance of OWNER'S personnel, shall
operate and maintain the equipment in continuous, day-to-day, 24-hour
operation except as otherwise approved by the ENGINEER until
commencement of the final mechanical performance test.

During this interim the CONTRACTOR's personnel shall instruct and train the
OWNER'S personnel in their duties.

H. Final Mechanical Performance Test:

1.

2.

The final mechanical performance test shall cover a 48-hour period while the
plant is in continuous, normal operation.

With equipment in continuous, normal operation, the personnel of the OWNER
shall assume day-to-day operation of the equipment under the direct supervision
of the CONTRACTOR'S personnel beginning with the final tests.

CONTRACTOR'S personnel shall demonstrate to the satisfaction of the
ENGINEER that equipment is coordinated and that installation complies with
the applicable drawings and specifications.

Performance tests shall be considered concluded at the end of the 48-hour
period designated for the tests if the ENGINEER is satisfied with the test results
or should deficiencies be found as a result of said test, then when the deficiencies
have been corrected to the satisfaction of the ENGINEER.

1. Operating Costs:

1.

2.
3.

Operating costs paid for by the OWNER to consist of:

a. Electrical power

The CONTRACTOR shall provide initial grease, oil and fuel as required.

PART 4 MEASUREMENT AND PAYMENT

Hanover Engineering Associates, Inc. 11300-7 General Provisions



Township Sewer Project Project No. HBT09-22
Pump Station Construction

4.1 Wages and salaries of OWNER'S personnel prior and subsequent to the initial
mechanical performance tests will be paid by the OWNER.

4.2 Wages and salaries of CONTRACTOR'S personnel, including manufacturers'
representatives, as may be required for any and all tests specified herein shall be paid by
the CONTRACTOR.

4.3 Applicable contract lump sum prices shall include the furnishing of all said services. Said

services shall be additional to those furnished in connection with equipment erection,
installation, testing, and the correction of deficiencies. Service provided shall consist of
furnishing detailed instructions to personnel of the OWNER regarding equipment
operations and maintenance after personnel of the OWNER have had an opportunity to
become familiar with treatment plant equipment.

4.4 BASIS OF PAYMENT:

A. All equipment shall be paid for as an incidental part of the lump sum item in or on
which the equipment is erected (or as an incidental part of the lump sum item
covering the alteration of such existing structure in or on which new equipment is
erected), and no separate or additional compensation shall be allowed.

END OF SECTION
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SECTION 11310
FLINTVILLE AND PRESCOTT PUMP STATIONS

PART 1 - GENERAL

1.1 SCOPE

A.

The General Contractor shall furnish and install two (2) factory built above ground
pump stations, one each for Flintville Pump Station and Prescott Pump Station. FEach
station shall be complete with all equipment specified herein; factory installed in a
fiberglass reinforced polyester resin enclosure. The principal items of equipment shall
include two self-priming, horizontal, centrifugal, V-belt motor driven sewage pumps,
valves, internal piping, control panel, liquid level control system and internal wiring.

Electrical power to be furnished to the site will be 1 phase, 60 hertz, 240 volts,
maintained within plus or minus 10 percent. The available fault current provided at the
pump station control panel is 10 kA rms symmetrical. Control voltage shall not exceed
132 volts.

The system shall be manufactured by The Gorman-Rupp Company, Mansfield, OH as
supplied by Envirep, Inc., Camp Hill, PA (717-761-7884).

1.2 SUBMITTALS

A.

Product Data: Prior to fabrication, submit the following to the engineer for approval:

1. Shop drawings providing layout of the mechanical equipment and anchor bolt
locations, and indicating the use of Unified National Standard bolts and
fasteners. Pipe penetrations shall be dimensional in relation to the station
centerline.

2. Electrical ladder logic drawings illustrating motor branch and liquid level control
circuits to extent necessary to validate function and integration of circuits to
form a complete working system.

3. Catalog cut sheets for major items of equipment, materials of construction,
major dimensions, motor and v-belt drive data, pump characteristics curves
showing design duty point capacity (GPM), head (FT), net positive suction head
(NPSHR), and hydraulic brake horsepower.

4. Pump Manufacturer’s v-belt drive selection calculation summary sheet showing
corrected H.P. Per Belt, total H.P. developed, pitch diameter of sheaves, center
distance between driver and driven shafts and combined arc-length correction
factor applied to theoretical horsepower transmission per v-belt, and all
calculations to demonstrate a minimum Safety Factor of 1.5.

5. Certified dimensional drawings indicating size, location and the spherical solids
passing capability of the primary recirculation port.

0. Sample of service agreement and service agreement checklist for the specified
equipment.

7. Interconnection wiring diagram showing the field wiring between the telephone

dialer and the alarms.

Hanover Engineering Associates, Inc. 11310 -1 Flintville & Prescott Pump Stations



Township Sewer Project Project No. HBT(09-22
Pump Station Construction

8. Copy of certificate with course I.D. number for pump manufacturer’s PADEP
approved Wastewater Operator Training Program in Pump Maintenance and
Troubleshooting course that counts toward Pennsylvania pre-certification
experience and continuing education unit requirements.

B. Certified Tests: Prior to shipment of the equipment from the manufacturer’s facility,
submit the following certified tests to the engineer for approval.

1. Certified copies of factory run pump performance tests. Characteristics of
pumps may have a tolerance of plus 10% of rated capacity at rated head or plus
8% at rated head capacity. No minus tolerance will be acceptable. The
performance tests will substantiate the correct performance of the equipment at
the design head, capacity, suction lift, speed and horsepower as herein specified.

2. Certified reprime performance test data in accordance with procedures herein
specified.
3. Certified copies of air release valve closure performance test.
4. Tests shall be certified by a registered professional engineer.
C. Certified System Performance Tests: All components, including the pumps, motors, and

controls, will be tested as a complete working system at the pump manufacturer's
facility. Tests shall be conducted in accordance with Hydraulic Institute Standards at
the specified head, capacity, rated speed and horsepower. Factory operational tests shall
simulate actual performance anticipated. Submit certified tests data to the engineer for
approval.

D. Operation and Maintenance Manuals:

1. Operation shall be in accordance with written instructions provided by the
pump station manufacturer. Comprehensive instructions supplied at the time of
shipment shall enable personnel to propetly operate and maintain all equipment
supplied. Content and instructions shall assume operating personnel are familiar
with pumps, motors, piping and valves, but lack experience on exact equipment
supplied.

2. Documentation shall be specific to the pump station supplied and collated in
functional sections. Each section shall combine to form a complete system
manual covering all aspects of equipment supplied by the station manufacturer.
Support data for any equipment supplied by others, even if mounted or included
in overall station design, shall be provided by those supplying the equipment.
Instructions shall include the following as a minimum:

a. Functional description of each major component, complete with
operating instructions.

b. Instructions for operating pumps and pump controls in all modes of
operation.

c. Calibration and adjustment of equipment for initial start-up, replacement
of level control components, or as required for routine maintenance.

d. Support data for commercially available components not produced by

the station manufacturer, but supplied in accordance with the

Hanover Engineering Associates, Inc. 11310-2 Flintville & Prescott Pump Stations



Township Sewer Project

Project No. HBT(09-22

Pump Station Construction

specifications, shall be supported by literature from the prime
manufacturer and incorporated as appendices.

e. Electrical schematic diagram of the pump station circuits shall be in
accordance with NFPA 70. Schematics shall illustrate, to the extent of
authorized repair, pump motor branch, control and alarm system circuits
including interconnections. Wire numbers and legend symbols shall be
shown. Schematic diagrams for individual components, not normally
repairable by the station operator, need not be included. Details for
such parts shall not be substituted for an overall system schematic.
Partial schematics, block diagrams, and simplified schematics shall not
be provided in lieu of an overall system diagram.

f. Mechanical layout drawing of the pump station and components,
prepared in accordance with good commercial practice, shall provide
installation dimensions and location of all pumps, motors, valves and

piping.

Operation and maintenance instructions, which rely on vendor cut-sheets and
literature, which include general configurations, or require operating personnel
to selectively read portions of the manual shall not be acceptable. Operation
and maintenance instructions must be specific to equipment supplied in
accordance with these specifications.

Telephone dialer instructions and interconnection wiring diagram showing the
field wiring between the telephone dialer and the alarms.

E. Manufacturer’s Field Performance Test Report: The manufacturer's technical
representative shall inspect the completed installation, correct or supervise the
correction of any defect or malfunction, instruct operating personnel in the proper
operation and maintenance of the equipment. A written report covering the equipment

startup

Ownet.

—_

&

shall be mailed from the Manufacturer’s startup technician directly to the
At a minimum, the report shall include:

Nameplate information.

Recordings of gauge readings, total dynamic head and operating speed for each
pump.

Recordings of level control settings.

Certification that equipment has been properly installed and lubricated and is in
accurate alignment.

Certification that the v-belt drive system has been propetly aligned using a laser
alignment instrument and v-belts tensioned using a belt-tensioning instrument.
Results of electrical tests including voltage readings and amperage readings of all
motors.

Certification that the equipment has been operated fully loaded and that it
operated satisfactorily.

Outline in detail any deficiencies noted, and proposed remedial corrections.
Confirm proper installation and operation of telephone dialer including actual
tripping of each alarm input device, telephone reception, message programming,
call out list, proper wiring, and instruction of operating personnel.
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1.3 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Upon request from the engineer, the pumping
equipment manufacturer shall demonstrate the following:

1. Proof of financial stability and ability to produce the pumping equipment within
the specified delivery schedules.

2. Evidence of the facilities, equipment, and expertise to demonstrate the
manufacturer’s commitment to long-term customer service and project support.

3. Evidence of adequate local and factory spare parts inventory to provide timely
delivery of spare parts.

4. Evidence that the pump manufacturer is an Underwriters Laboratories (UL)
panel builder.

5. Evidence that the pumps and pumping equipment are constructed, assembled

and tested in the United States by the pump manufacturer. All pump parts
including the casing shall be machined at the pump manufacturers’ facility
located within the United States.

6. To ensure compatibility to existing tools and equipment, all pump internal and
external nuts, bolts and hardware, shall be Unified Thread Standard (UNC) per
ASME/ANSI standards.

7. Evidence that the pump manufacturer can provide operator training that counts
toward Pennsylvania pre-certification experience and continuing education
requirements.

8. Consideration will be given only to pump manufacturers meeting the following
qualifications:

a. Twenty years minimum experience successfully producing pumping
equipment of the type specified herein.

b. A minimum of twenty-five installations of pumping equipment of the
type specified herein in successful operation for a minimum of ten years.

10. Pump manufacturer must be ISO 9001:2000 certified, with scope of registration
including design control and after sales activities.

B. Manufacturer’s Representative Qualifications: Upon request from the engineer, the
equipment manufacturer’s local representative shall demonstrate the following:

1. Evidence of adequate local spare parts inventory to provide timely delivery of
spare parts.

2. Evidence of established locally based factory-trained service personnel.

3. Evidence that representative offers comprehensive equipment service
agreements for the equipment specified.

4. List of at least ten local municipalities with installations similar to the specified
equipment.

5. Evidence that the representative offers full-day operator training seminars on
Centrifugal Pump Maintenance and Troubleshooting.

6. Evidence that the representative offers technical design assistance and hydraulic

recommendations for pump station design.
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7. Certification from manufacturer that the service technician has been factory-
trained and is authorized for such duties by the manufacturer.

C. Pump Performance:

1. Design and construct the pumps in accordance with standards of the Hydraulic
Institute. The efficiency of the pumps, when operating under conditions of the
specified capacities and heads shall be as near peak efficiency as practicable.

2. Design the pumps designated as self-priming centrifugal to pump raw sewage
containing solids up to ten percent and stringy materials with a minimum of
clogging. Pumps may be protected by screening equipment, but materials
passing through may combine by a felting or balling process.

D. Source Quality Control:

1. Obtain pumping equipment, motors, motor starters, pump controls and
appurtenances from the pump manufacturer whose responsibility it is to insure
that the pumping equipment is propetly furnished, coordinated, and tested in
accordance with these specifications.

2. Pump station components and controls shall conform to third party safety
certification. The station shall bear a UL label listed for “Packaged Pumping
System”. The panel shall bear a serialized UL label listed for "Enclosed
Industrial Control Panels". The pump station components, panel enclosure, and
all components mounted on the sub-panel or control cover shall conform to UL
descriptions and procedures.

3. The pump control panel including the level controls shall be constructed at the
pump manufacturer’s facilities. The pump manufacturer shall be an
Underwriters Laboratories (UL) panel builder. The control panel shall meet all
UL and Joint Industrial Council (JIC) standards.

4. The manufacturer of the pumping equipment shall provide a listing of similar
self-priming sewage pumping systems located in the State of Pennsylvania, for
review by the engineer. This listing shall include locations and contact names.
Project references provided should include similar size self-priming pumps
utilized with variable speed drives and PLC based logic control. These
references must serve to demonstrate the pump manufacturer's ability to design
complete, fully integrated pumping systems with similar flow rate, total dynamic
head and suction lift requirements.

E. Factory System Test:

1. All internal components including the pumps, motors, valves, piping and
controls will be tested as a complete working system at the pump manufacturet's
facility. Tests shall be conducted in accordance with Hydraulic Institute
Standards at the specified head, capacity, rated speed and horsepower. Factory
operational tests shall simulate actual performance anticipated for the complete
station.

2. Upon request from the engineer, the operational test may be witnessed by the
engineer and/or representatives of his choice at the manufacturer's facility.
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1.4 MANUFACTURER'S WARRANTY

A. All components of the pumping equipment shall be manufactured, assembled and
tested as a unit by the pump manufacturer. The pumping equipment must be a
standard catalog item with the manufacturer. The pump manufacturer must assume
system responsibility, i.e. the complete pump station assembly must be warranted by the
manufacturer as described herein. Individual component warranties are desirable.
However, individual warranties honored solely by the manufacturers of each pump
station component will not be acceptable.

B. The pump station manufacturer shall warrant all equipment to be of quality
construction, free of defects in material and workmanship. A written warranty shall
include specific details described below.

1. Fiberglass components of the station enclosure shall be warranted for five (5)
years for resist UV damage, corrosion from moisture or corrosive soils, or
physical failures occurring in normal service, without the need for special
protective coatings, when installed according to the manufacturer’s
recommendations.

2. All other equipment, apparatus, and parts furnished shall be warranted for five
(5) years, excepting only those items that are normally consumed in service, such
as light bulbs, oils, grease, packing, gaskets, o-rings, etc. The pump station
manufacturer shall be solely responsible for warranty of the pumping station
and all components when installation is made and use and maintenance is
performed in accordance with the manufacturer's recommendations.

3. Components failing to perform as specified by the engineer, or as represented
by the manufacturer, or as proven defective in service during the warranty
period, shall be replaced, repaired, or satisfactorily modified by the manufacturer
without cost of parts to the owner.

C. It is not intended that the pump station manufacturer assume liability for consequential
damages or contingent liabilities arising from failure of any vendor supplied product or
part which fails to properly operate, however caused. Consequential damages resulting
from defects in design, or delays in delivery are also beyond the manufacturet's scope of

liability.

D. The warranty shall become effective upon the acceptance by the purchaser or the
putchaset's authorized agent, or sixty (60) days after installation, or ninety (90) days after
shipment, whichever occurs first.

1.5 MANUFACTURER

A. These specifications and accompanying drawings specify and show equipment and
materials manufactured by The Gorman-Rupp Company, deemed most suitable for the
service anticipated. The contractor shall prepare his bid on the basis of the particular
equipment and materials specified for the purpose of determining the low bid. The
awarding of the contract shall constitute a contractual obligation to furnish the specified
equipment and materials.

Hanover Engineering Associates, Inc. 11310-6 Flintville & Prescott Pump Stations



Township Sewer Project Project No. HBT(09-22
Pump Station Construction

B. After execution of the contract, the contractor may request to substitute equipment
other than that specified in the contract. Substitutions will only be considered in the
event that the equipment proposed for substitution is superior in construction and
efficiency to that specified in the contract, and higher quality has been demonstrated by
service in a sufficient number of similar installations.

C. In the event the contractor obtains engineet's approval of equipment other than that for
which the station was originally designed, the contractor shall, at his own expense, make
any changes in the structures, buildings or piping necessary to accommodate the
equipment, and shall provide as-built drawings to the engineer.

D. It will be assumed that the cost to the contractor of the equipment proposed to be
substituted is less than that of the equipment specified in the contract and, if
substitution is approved, the contract price shall be reduced by an amount equal to the
savings.

PART 2 - PRODUCTS

2.1 STATION ENCLOSURE

A. The station enclosure shall contain and protect all pumps, interior piping, valves and
associated controls. Enclosure shall be 77-inches square and 91-inches high. Enclosure
shall incorporate the following design and service features:

1. Access doors shall be supplied on all sides. Doors shall be sized and placed to
permit routine maintenance operations through the door openings of the
enclosure. For these purposes, routine maintenance shall include pump and
motor inspection, drive belt adjustment, and pump cleanout. Doors shall be
supplied with tamper-proof hardware.

2. All four sides of the enclosure shall have “split” doors with the top half of the
doors lifting upwards and the bottom half opening sideways. The top portion
of the doors shall have hardware to prevent premature closing of the door.

3. Doors shall provide access to frequently performed adjustments and inspections
of the electrical controls. Hinges shall be the continuous type. Latches shall
engage the enclosure at not less than two places, and shall be protected by a

keyed lock.

4. One door shall contain a screened vent to maximize airflow for enclosure
ventilation.

5. Station enclosure, less base must be completely removable or able to be

disassembled following the removal of reusable hardware. After removal or
disassembly, no portion of the enclosure (except electrical service entrance) shall
project above the surface of the base to interfere with maintenance operations
or endanger personnel.

6. Removal or disassembly of the enclosure shall be accomplished by not more
than two maintenance personnel without the use of lifting equipment.
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B. Materials:

1. Each station enclosure shall be manufactured of molded reinforced
orthophthalic polyester resins with a minimum of 30% fiberglass, and a
maximum of 70% resin. Resin fillers ot extenders shall not be used. Glass
fibers shall have a minimum average length of 1 1/4 inches. Major design
considerations shall be given to structural stability, corrosion resistance, and
watertight properties. The polyester laminates shall provide a balance of
mechanical, chemical, and electrical properties to insure long life. They must be
impervious to microorganisms, mildew, mold, fungus, corrosive liquids, and
gases, which can reasonably be expected to be present in the environment
surrounding the wet well.

2. All interior surfaces of the housing shall be coated with a polyester resin-rich
finish. It shall provide: maintenance-free service; abrasion resistance; and
protection from sewage, greases, oils, gasoline, and other common chemicals.

3. The outside of the enclosure shall be coated with a suitable pigmented resin
compounded to insure long, maintenance-free life.

C. Enclosure Base:

1. The station base shall be constructed of pre-cast, reinforced concrete, bonded
inside a fiberglass form covering top and sides, and shall be designed to insure
adequate strength to resist deformation of structure during shipping, lifting, or
handling. Base shall incorporate drainage provisions, and shall be provided with
an opening of sufficient size to permit piping and service connections to the wet

well.
2. Station base shall incorporate anchor recesses for securing the pump station to
the concrete pad supplied by the contractor in accordance with the station plans.
3. Color used shall de-emphasize the presence of dirt, grease, etc.

D. Exhaust Blower:

1. An exhaust blower shall be mounted in the roof of the enclosure. Blower
capacity shall be sufficient to change station air once every two minutes. Blower
motor shall be operated automatically and shall be turned on at approximately
70-degrees F and shall turn off at 55-degrees F. Blower motor and control
circuit shall be protected by a thermal-magnetic air circuit breaker to provide
overcurrent and overload protection. Blower exhaust outlet shall be designed to
prevent the entrance of rain, snow, rocks, and foreign material.

E. Station Heater:

1. Pump station shall be provided with a 1300/1500-watt, 115-volt electric heater
with cord and grounding plug. Ungrounded heaters shall not be acceptable.

F. Low Station Enclosure Temperature:
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1.

2.2 PUMPS

A. Pump Description:

Project No. HBT(09-22

Each enclosure shall be provided with a thermostat to serve as a low temperature
alarm.

1. Pumps shall be Gorman-Rupp Model V3A60-B horizontal, self-priming,
centrifugal pumps, specifically designed for pumping raw, unscreened, domestic
sanitary sewage.
2. All openings, internal passages, and internal recirculation ports shall be large
enough to permit the passage of the specified spherical solids passing capability,
and any trash or stringy material which may pass through the average house
collection system. Screens or any internal devices that create a maintenance
nuisance or interfere with priming and performance of the pump shall not be
permitted.
3. The pumps shall have the following characteristics:
. . Flintville Prescott
Design Characteristics Pump Station | Pump Station
a. | Suction connection, flanged, in 4 4
b. | Discharge connection, flanged, in 3 3
c. | Minimum shutoff head, each pump, ft 50 53
d. | Pump speed, rpm 1350 1400
e. | Maximum NPSH required at design point, ft 2 2
f. | Minimum reprime lift capability, ft 16 16
g. | Spherical solids passing capability, in. diameter 2.5 2.5
h. | Motor horsepower 7.5 7.5
i. | Motor speed, rpm 1750 1750
j. | Impeller diameter, in 9.00 9.00
B. Pump Performance:
1. Each pump must have the necessary characteristics and be properly selected to
perform under these operating conditions:
2.
Performance Characteristics thtv111§ PrescotF
Pump Station | Pump Station
a. | Capacity, gpm 115 135
b. | Total dynamic head, ft 43 46
c. | Total dynamic suction lift, ft 16.3 15.3
d. | Maximum static suction lift, ft 15.9 14.7
e. | Discharge static head, ft 10.6 8.3
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3. Consideration shall be given to the sanitary sewage service anticipated, in which
occasionally debris will lodge between the pump suction check valve and seat,
resulting not only in loss of the suction leg, but also in the siphoning of liquid
from the pump casing to the approximate center line of the impeller. Such
occurrence shall be considered normal with proper installation of air release line
to atmosphere.

4, In consideration of such occurrence and of the unattended operation anticipated,
each pump shall be so designed as to retain adequate liquid in the pump casing to
insure unattended automatic repriming while operating at its rated speed in a
completely open system without suction check valves and with a dry suction leg.

C. Reprime Performance:

1. Each pump must be capable of the specified reprime lift while operating at the
selected pump speed and impeller diameter. Reprime lift is defined as the static
height of pump suction centerline above liquid that the pump will prime; and
delivery within five minutes on liquid remaining in the pump casing after a
delivering pump is shut down with the suction check valve removed. Systems
requiring ancillary vacuum generating devices shall not be acceptable. Additional
standards under which reprime tests shall be run are:

a. Piping shall incorporate a discharge check valve down stream from the
pump. Check valve size shall be equal (or greater than) the pump discharge
diameter.

b. A ten-foot length of one-inch pipe shall be installed between pump and
discharge check valve. This line shall be open to atmosphere at all times to
duplicate the air displacement rate of a typical pump station fitted with an
air release valve.

C. No restrictions shall be present in pump or suction piping that could serve
to restrict the rate of siphon drop of the suction leg. Suction pipe
configuration for reprime test shall incorporate a minimum horizontal run
of 2 feet and one 90-degree elbow.

d. The pipe size used for the reprime performance test shall be the same size
as the pump suction diameter.

e. Impeller shall be set at the clearances recommended by the manufacturer in
the pump service manual.

f. Reprime lift repeatability shall be demonstrated by five sequential reprime
cycles.

g. Liquid to be used for reprime test shall be water.

D. Serviceability:
1. The pump manufacturer shall demonstrate to the engineer's satisfaction that due

consideration has been given to reducing maintenance costs by incorporating
the following features:
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a.

E. Construction:

Project No. HBT(09-22

No special tools shall be required for replacement of any components
within the pump. All internal and external threaded fasteners shall be of
the Unified National Standard type.

The mechanical seal shall be a one-piece cartridge type to allow for easy
replacement. Mechanical seals requiring assembly of individual
components shall not be acceptable.

The pump must be equipped with a removable cover plate, allowing
access for service and repair without removing suction or discharge
piping.

The pump shall be fitted with a replaceable wear plate. Replacement of
the wear plate, impeller, and seal shall be accomplished through the
removable cover plate without removing suction or discharge piping.
The entire rotating assembly, which includes bearings, shaft, seal, and
impeller, shall be removable as a unit without removing the pump volute
or piping.

Removal or installation of the suction check valve shall be accomplished
from the top of pump without disturbing the suction piping or
completely draining the casing.

Atmospheric isolation: The shaft bearings shall be isolated from the seal
cavity with an air gap to provide positive protection of the bearings in
the event of a seal leak and to provide for external monitoring of the
seal integrity.

Cover plate impeller clearance adjustment: Adjustment of the impeller
face clearance (distance between impeller and wear plate) shall be
accomplished by external shimless cover plate adjustment utilizing collar
and adjusting screw design for incremental adjustment of clearances by
hand. Pumps requiring realignment of belts, couplings, etc., due to
clearance readjustment shall not be acceptable. Cover plate shall be
capable of being removed without disturbing clearance settings.
Rotating assembly impeller clearance adjustment: Additional adjustment
of the impeller face clearance (distance between impeller and wear plate)
shall be accomplished by moving the entire rotating assembly towards
the wear plate, to compensate by removal of stainless steel shims
between the rotating assembly and the volute.

Clearance adjustment which requires movement of the shaft without
movement of the entire rotating assembly, thereby adversely affecting
seal working length or impeller back clearance, shall not be acceptable.

1. Pump casing: Made of Gray Iron 30, shall be foot supported, and shall have a
horizontal centetline suction and vertical discharge. Suction connection and
discharge connection shall be vertically in-line with one another.

a.

The casing shall have a top mounted 3-1/2 inch priming fill port with a
safety lock bar cover. In consideration for safety, hand nut threads must
provide slow release of pressure, and the clamp bar shall be retained by
detent lugs. A Teflon gasket shall prevent adhesion of the fill port cover to
the casing.
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b.
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Casing shall have no openings of smaller diameter than the specified sphere
size.

Casing shall be designed to retain sufficient liquid to ensure automatic
repriming and unattended operation.

A minimum 1-1/4 inch diameter drain hole shall be provided for
attachment of the pump drain kit and to ensure complete and rapid
draining.

Bolts and other threaded fasteners shall have Unified National Standard
threads.

Suction flap valve: The suction flap valve shall be externally removable and
shall be constructed of molded neoprene with integral steel and nylon
reinforcement. A blow-out center shall protect the pump casing from
hydraulic shock or excessive pressure. Removal or installation of the check
valve must be accomplished from the top of the pump without any other
disassembly of the pump, without disturbing any piping and without
draining the pump. Sole function of the suction flap valve shall be to save
energy by eliminating need to reprime after each pumping cycle. Pumps
requiring a suction check valve to assist reprime will not be acceptable.
Pump shall be provided with a separate capped threaded port for use of an
optional casing heater.

2. Cover plate: Cover plate shall be Gray Iron 30.

a.

Cover plate shall be retained by four (4) nuts for complete access to pump
interior. Cover plate removal must provide ample clearance for removal of
stoppages, and the allow removal or service to the impeller, seal, or wear
plate.

Replaceable wear plate: Secured to the cover plate by welded studs and
nuts. The wear plate shall be Carbon Steel 1015. The wear plate shall be of
sufficient width to maintain the manufacturer’s recommended clearance
between the entire edge of each impeller vane and the wear plate. Wear
plate attachment hardware shall have Unified National Standard threads
and shall be located out of the direct flow path of the liquid into the
impeller. Two (2) Buna-N o-rings shall seal cover plate to the pump casing.
The wear plate shall be constructed with a minimum of six (6) semi-circular
machined channels and a tapered face designed to provide self-cleaning
action and ensure that debris is cleared away from and does not collect
between the impeller and the wear plate.

O-ring Seals: Two (2) Buna-N o-rings shall seal cover plate to the pump
casing. The inner cover plate o-rings shall provide a seal between the
suction chamber and the discharge chamber of the pump casing to
eliminate the possibility of recirculation at the wear plate.

In consideration for safety, a pressure relief valve shall be supplied in the
cover plate. Relief valve shall open at 75 PSI.

Pusher bolt capability to assist in removal of coverplate. Threaded pusher
bolt holes shall be sized to accept same retaining capscrews as used in
rotating assembly.

Easy-grip handle shall be mounted to face of coverplate.
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3. Rotating assembly:

a.

Impeller: Two-vaned, semi-open, non-clog, Ductile Iron 65-45-12 with
integral pump out vanes on the back shroud. Impeller shall be balanced
and shall thread onto the pump shaft and be secured with a lockscrew
and conical washer.

Shaft: Shaft shall be constructed of Alloy Steel 4150.

Mechanical seal: Shaft seal shall be oil lubricated mechanical type. The
stationary and rotating seal faces shall be silicon carbide alloy. Each mating
surface shall be lapped to within three light bands flatness (35 millionths of
an inch), as measured by an optical flat under monochromatic light. The
stationary seal seat shall be double floating by virtue of a dual O-ring
design. An external O-ring secures the stationary seat to the seal plate, and
an internal O-ring holds the faces in alighment during periods of
mechanical or hydraulic shock (loads which cause shaft deflection,
vibration, and axial/radial movement). Elastomers shall be viton; cage and
spring to be stainless steel. Seal shall be oil lubricated from a dedicated
reservoir. The same oil shall not lubricate both shaft seal and shaft bearings.
The seal shall be warranted for five (5) years from date of shipment.
Lubrication: Separate oil filled cavities, vented to atmosphere, shall be
provided for shaft seal and bearings. Oil cavities must be cooled by the
liquid pumped. Three lip seals will prevent leakage of oil.

1. The bearing cavity shall have an oil level sight gauge and fill plug
with check valve. The clear sight gauge shall provide easy
monitoring of the bearing cavity oil level and condition of oil
without removal of the fill plug. The check valve shall vent the
cavity but prevent introduction of moist air to the bearings.

2. The seal cavity shall have an oil level sight gauge and fill plug with
vent. The clear sight gauge shall provide easy monitoring of the seal
cavity oil level and condition of oil without removal of the vented
fill plug.

3. Double lip seal shall provide an atmospheric path providing
positive protection of bearings, with capability for external drainage
monitoring,.

Atmospheric isolation: The shaft bearings shall be isolated from the seal

cavity with an air gap to provide positive protection of the bearings in the

event of a seal leak and to provide for external monitoring of the seal
integrity.

Seal plate: Replaceable seal plate shall be constructed of Gray Iron 30, and

shall be bolted to the bearing housing. Seal plate shall be equipped with

anti-rotation ribs cast into the seal plate to reduce internal wear and to
maximize seal plate and mechanical seal life.

Radial bearings: Single row, anti-friction ball bearings, of ample size and

proper design to withstand all radial loads which can reasonably be

expected during normal operation. Pump designs in which the same oil
lubricates both the shaft bearings and the shaft seal shall not be acceptable.

Thrust bearings: Double row, anti-friction ball bearings, of ample size and

proper design to withstand all thrust loads which can reasonably be
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expected during normal operation. Pump designs in which the same oil
lubricates both the shaft bearings and the shaft seal shall not be acceptable.

1. Pusher bolt capability to assist in removal of rotating assembly. Pusher bolt
threaded holes shall be sized to accept same capscrews as used for retaining
rotating assembly.

Suction and discharge spools: Each pump shall be equipped with one-piece, cast
iron spools, flanged on each end. Each spool shall have one 1-1/4-inch NPT and
one 1/4-inch NPT tapped hole with pipe plugs for mounting of gauges ot other
instrumentation.

2.3 PUMP ACCESSORIES

A. Spare Parts: Furnish the following spare parts for each pumping station:

1.

AN eI

Two (2) Spare Parts Kits, each including one (1) mechanical cartridge seal, one
(1) set of rotating assembly adjustment shims, one (1) cover plate o-ring, and
one (1) rotating assembly o-ring

Four (4) suction flap valve assemblies

One (1) belt tensioning gauge - spring loaded

Two (2) quarts of seal lubricant

Two (2) air pump repair kits for bubbler level control system

Two (2) discharge check valve springs

B. Gauge Kit With Vibration Isolation Frame:

1.

3.

Each pump shall be equipped with a glycerin-filled compound gauge to monitor
suction pressures, and a glycerin-filled pressure gauge to monitor discharge
pressures. Gauges shall be a minimum of 4-inches in diameter, and shall be
graduated in feet water column. Rated accuracy shall be 1 percent of full-scale
reading. Compound gauges shall be graduated -34 feet to +34 feet water
column minimum. Pressure gauges shall be graduated 0 to 70 feet water column
minimum.

Gauges shall be mounted on a vibration isolation frame assembly with resilient
panel, frame, and adjustable brackets which shall be firmly secured to pumps or
piping. Gauge installations shall be complete with all hoses and fittings, and
shall include a shutoff valve installed in each gauge inlet at the point of
connection to suction and discharge pipes.

Gauge kit shall be supplied with stainless steel fittings.

C. Pump Drain Kit:

1.

2.

The pump drain kit shall consist of a 10’ length of plastic hose with a quick
connect female Kamlock fitting on one end of hose and two sets of fittings for
pump drains. Each set of fittings for pump drain includes a pipe nipple,
bushing, bronze gate valve and quick connect male Kamlock fitting.

Pump drain kit shall be supplied with stainless steel fittings.

D. Self Cleaning Wear Plate:
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1. The wear plate shall be constructed with no more than six (6) semi-circular
machined channels and a tapered face designed to provide self-cleaning action and
ensure that debris is cleared away from and does not collect between the impeller
and the wear plate.

2.4 VALVES AND PIPING
A. Check Valves, 4-inch:

1. Each pump shall be equipped with a full flow type check valve, each capable of
passing a 37 spherical solid, with flanged ends and be fitted with an external
lever and spring. The valve seat shall be constructed of stainless steel and shall
be replaceable. The valve body shall be cast iron. The valve shall be equipped
with a removable cover plate to permit entry for complete removal and
replacement of internal components without removing the valve from the line.
Valve clapper shall have a molded neoprene-seating surface incorporating low
pressure sealing rings. Valve hinge pin and internal hinge arm shall be stainless
steel supported on each end in brass bushings, sealing bushing shall have double
o-rings. O-rings shall be easily replaceable without requiring access to interior
of valve body. Valve shall be rated at 175-PSI water working pressure, 350-PSI
hydrostatic test pressure. Valves other than full flow type or valves mounted in
such a manner that prevents the passage of a 37 spherical solid shall not be
acceptable.

B. Plug Valve, 4-inch:

1. Discharge header piping shall include a 3-way plug valve to permit the pump to
be isolated from the force main. The plug valve shall be non-lubricated, tapered
type. Valve body shall be semi-steel with flanged end connections drilled to
125-pound standard. The drip-tight shutoff plug shall be mounted in stainless
steel bearings and shall have a resilient facing bonded to the sealing surface.
Valve shall be operated with a single lever actuator providing lift, turn, and
reseat action. The lever shall have a locking device to hold the plug in the
desired position.

C. Air Release Valves (High-Impact Composite Polyester):

1. Each pump shall be equipped with an Air Mate® air release valve to vent air to
atmosphere during initial priming or unattended repriming cycles. The valve
shall automatically close operating solely on discharge pressure to prevent
recirculation. A visible indication of valve closure shall be evident.

2. Air release valve piping must discharge directly into wet well. ARV piping shall
not discharge to a sump.

3. The air release valve shall be constructed of high-impact composite polyester
containing not less than 30% glass-filler. The valve body shall incorporate an
internal passageway that allows all debris to pass through the valve chamber
between operational cycles. The diaphragms shall be Buna-N, Fluorocarbon or
EPDM, with a polyester mesh rated for 250 PSI of pressure.
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4. The vertical plunger shall be constructed of Acetal and PTFE fluorocarbon
filler. The independent, dual diaphragms and single, vertical valve plunger shall
incorporate a media fluid that passes through an orifice and separates the
actions of each.

5. The valve shall employ an externally-adjustable restrictor for applications below
four feet of static discharge head.
6. The valve body shall incorporate passageways having minimal constrictions and

no directional course changes integral to the body of the valve. The inlet shall be
1 inch NPT female and the discharge outlet shall be 1-1/4 inch NPT female.
The valve shall be mounted horizontally, at 90 degrees to the vertical plunger.

7. The valve shall be capable of operation on applications ranging from four to
400 feet of water column without the need for adjustment or change of springs
or other parts.

8. Air release valves shall be connected to pump station piping using stainless steel
pipe fittings.
9. Each air release valve shall be provided with an isolation ball valve.
D. Piping:
1. Flanged header pipe shall be centrifugally cast, ductile iron, complying with

ANSI/AWWA A21.51/C115 and Class 53 thickness flanges shall be cast iron
Class 125 and comply with ANSI B16.1 all piping pipe and flanges shall be
threaded and suitable thread sealant applied before assembling flange to pipe.

2. Boltholes shall be in angular alignment within 2-degree between flanges.
Flanges shall be faced and a gasket finish applied that shall have concentric
grooves a minimum of 0.01 inch deep by approximately 0.03 inch wide, with a
minimum of three grooves on any given surface spaced a maximum of "4 inch
apart.

E. Supports and Thrust Blocks:

1. Contractor must insure all pipes connected to the pump station are supported to
prevent piping loads from being transmitted to pumps or station piping.
2. Pump station discharge force main piping shall be anchored with thrust blocks

by the contractor where shown on the contract drawings.
F. Gauge Connection Assembly:

1. The header piping shall be equipped with a gauge connection assembly located
between the discharge check valve and force main isolation plug valve allowing
the operator to easily attach a discharge gauge on any pump for troubleshooting.

2. The gauge assembly shall consist of a 1/4" brass pipe nipple, 1/4" brass full
port ball valve and a quick connect fitting.

3. The gauge connection assembly shall be installed in the discharge header piping
such that the static and dynamic pressure in the force main can be read at all
times unless the force main isolation plug valve is closed for that particular

pump.
G. Portable Pump Discharge Connection, 4-inch:
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1. The station header pipe shall incorporate a 2-way plug valve to permit
emergency access to the pump station force main after isolation of the pumps.
Valve body shall be cast iron with flanged end connections drilled to 125-pound
standard. The plug valve shall be non-lubricated type, furnished with a
drip-tight shutoff plug mounted in stainless steel or Teflon over phenolic
bearings, and shall have a resilient facing bonded to the sealing surface.

2. The bypass connection shall be accessible behind the hinged door on the wet
well side of the station enclosure and shall terminate with a male OPW type
quick connect fitting.

25 DRIVE UNIT

A. Motors:

1. The pump motors shall be horizontal, totally enclosed fan cooled, induction
type, with normal starting torque and low starting current characteristics. The
motors shall not be overloaded at the design condition or at any head in the
operating range as specified.

2. Motors shall be tested in accordance with provisions of ANSI/IEEE Std. 112.

3. Each motor shall be in current NEMA design B cast iron frame with copper
windings.

4, Motors shall be NEMA Premium Efficient, per NEMA MG-1, Table 12-12.
B. Drive Transmission:

1. Power shall be transmitted from motors to pumps by means of v-belt drive
assemblies. The drive assemblies must be selected to establish proper pump
speed to meet the specified operating conditions.

2. Each drive assembly shall have a minimum of two v-belts. In no case will a
single belt drive be acceptable. Each v-belt drive assembly shall be selected on
the basis that adequate power will be transmitted from driver to pump. Drive
systems with a safety factor of less than 1.5 shall not be considered sufficient for
the service intended. Computation of safety factors shall be based on
performance data published by the drive manufacturer.

3. V-belts shall be the banded type.

C. Belt Guards:

1. Pump drive transmissions shall be enclosed on all sides in a guard constructed
of any one or combination of materials consisting of expanded, perforated, or
solid sheet metal, except that maximum perforated or expanded openings shall
not exceed 2 inch.

2. Guards shall be manufactured to permit complete removal from the pump unit
without interference with any unit component, and shall be securely fastened to
the unit base.

3. All metal shall be free of burrs and sharp edges. Structural joints shall be
continuously welded. Panels may be riveted to frames with not more than
five-inch spacing. Tack welds shall not exceed four-inch spacing.
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4. The guard shall be finished with one coat of gray W.R. non-lift primer and one
coat of orange acrylic alkyd W.R. enamel in accordance with section 3, Color
Definitions of ANSI 253.1; Safety Color Code for Marking Physical Hazards.

2.6 FINISH
A. Surface Preparation:

1. Pumps, piping and exposed steel framework shall be prepared utilizing a six-
stage surface preparation system including the application of iron phosphate and
sealer/rust inhibitor.

2. The method shall provide excellent removal of substrate contaminants and very
effectively etch pores in the metal resulting in a superior adhesion of primer and
paint.

3. Surface preparation shall be in accordance with United States Government mil
spec # MIL-T-704]. Sandblasting shall not be acceptable.

B. Paint:

1. Pumps, piping and exposed steel framework shall be coated with one coat gray
W.R. non-lift primer and one coat white acrylic alkyd W.R. enamel. Paint shall
be low VOC, alkyd based, high solids, semi-gloss white enamel for optimum
illumination enhancement and incorporate rust inhibitive additives.

2. The finish coat shall be 1.0 to 1.5 MIL dry film thickness (minimum), resistant
to oil mist exposure, solvent contact and salt spray.

3. The factory finish shall allow for over-coating and touch up after final
installation.

4, All flanged connections including pumps, valves, piping and fittings shall be

painted prior to assembly.
2.7 PUMP CONTROL SYSTEM

A. General:

1. This specification covers a pump control system for the duplex pumping station
including motor circuit breakers, starters, thermal overload relays, door mounted
operator controls, and liquid level controls.

2. The liquid level control will include an air bubbler level control system,
electronic pressure switch, pump sequence control, alarms and pump safety
shutdowns.

B. UL Listing:

1. The pump station controls shall be manufactured by the pump manufacturer
who shall be a UL panel builder and each assembly shall bear a serialized UL
label listed for "Enclosed Industrial Control Panels."
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2. The enclosure and all components mounted on the sub-panel or control cover
shall conform to UL descriptions and procedures. Listing for open style
industrial control panels or an assembly of listed or recognized components
shall not be acceptable.

C. Panel Enclosure:

1. Enclosure shall be constructed in conformance with applicable section of
national electrical manufacturers’ association (NEMA) standards for Type 1
electrical enclosures. Enclosure shall be fabricated of stainless steel having a
minimum thickness of not less than 0.075 inch (14 gauge).

2. Door shall be hinged and sealed with a neoprene gasket and shall be held closed
with clamps that are quick and easy to operate. The door shall accommodate the
mounting of switches and indicators.

3. Enclosure shall be furnished with a removable back panel, fabricated of steel
having a thickness of not less than 0.106 inch (12 gauge), which shall be secured
to the enclosure with collar studs. Such panel shall be of adequate size to
accommodate all basic components.

4. All control components shall be securely fastened to a removable back panel
with screws and lock washers. Switches, indicators and instruments shall be
mounted through the control panel door. Self-tapping screws shall not be used
to mount any components.

5. Each control assembly shall be furnished with main terminals and ground lug
for field connection of the electrical supply. The connections shall be designed
to accept copper conductors of sufficient size to serve the loads. The main
terminals shall be mounted to allow incoming wire bending space in accordance
with article 373 of the national electric code (NEC). A separate terminal strip
shall be provided for 115 volt, single-phase control power and shall be
segregated from the main terminals. Ten percent of the control terminals shall
be furnished as spares.

6. Each control panel shall be provided with a thermostat to serve as a low station
temperature alarm.

D. Motor Branch Components:

1. All motor branch components shall be of the highest industrial quality.
Operating coils of all AC control devices shall be rated for 120 volts, and shall
be suitable for use in a voltage range of 108 to 132 volts, 60 hertz.

2. Circuit Breakers and Operating Mechanisms:

a. A properly sized heavy-duty air circuit breaker shall be furnished for
each pump motor, and shall have a symmetrical RMS interrupting rating
of 10,000 amperes at 240 volts. All circuit breakers shall be sealed by
the manufacturer after calibration to prevent tampering.

b. A padlocking operating mechanism shall be installed on each motor
circuit breaker. Operator handles for the mechanisms shall be located
on the exterior of the control compartment door, with interlocks which
permit the door to be opened only when circuit breakers are in the
“OFF” position

3. Motor Starters:
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5.

a. An open frame, across-the-line, NEMA rated magnetic motor starter
shall be furnished for each pump motor. Starters of NEMA size 1 and
above shall be designed for addition of at least two auxiliary contacts.
Starters rated “07, “00”, or fractional sizes shall not be acceptable.
Power contacts shall be double-break and made of cadmium oxide
silver. All motor starters shall be equipped to provide undervoltage
release and overload protection.

b. Motor starter contacts shall be easily replaceable without removing the
motor starter from its mounted position.

Overload Relays:

a. Overload relays shall be of the thermal block-type and shall have visual
trip indication with trip-free operation. Pressing of the overload-reset
lever shall not actuate the control contact until such time as the overload
thermal element is reset. Resetting of the overload-reset lever will cause
a snap-action control contact to reset, thus reestablishing a control
circuit.

b. Overload reset pushbuttons shall be mounted through the door of the
control panel in such a manner as to permit resetting the overload relays
without opening the control panel door.

Starting Capacitors:

a. Provide starting capacitors for starting single phase motors.

E. Indicators:

1.

Indicating lights shall be oil tight type and equipped with integral step-down
transformers for long lamp life. Lamps shall be incandescent type rated 14 volts
or less with a minimum life of 15,000 hours. Lamps shall be replaceable from
the front without opening the control panel door and without the use of tools.
Indicating lights will be furnished for the following functions:

a. Pump No. 1 run

b. Pump No. 2 run

Indicators shall be furnished for the following functions:

a. High Pump Temperature, No. 1

b. High Pump Temperature, No. 2

F. Switch Controls:

1.

2.

A normal duty thermal-magnetic circuit breaker shall protect all control circuits
by interrupting control power.

Pump mode selector switches shall be connected to permit manual start and
manual stop of each pump individually or permit automatic operation under
control of the liquid level control system. Manual operation shall override
shutdown systems except the motor overload and phase failure relays. Selector
switches shall be oil-tight with contacts rated NEMA A300.

Pump sequence selector switch shall permit selection of automatic pump
alternation, or selection of either pump to run as lead pump for each cycle.
Pump alternator relay shall be electro-mechanical industrial design. Relay
contacts shall be rated 10 amperes minimum at 120 volts non-inductive.
Override switches shall be connected to bypass the level control system and all
shutdown systems supplied with it, to provide manual start and manual stop of
each pump individually in the event of level control system malfunction.
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5. A selector switch shall provide manual alternation of the air pumps in the
bubbler system. The switch shall be connected in such a manner that either
pump may be selected to operate continuously.

6. A pushbutton switch shall be provided to silence the 115-volt AC alarm circuits
while corrective actions are underway. Depressing the alarm silence pushbutton
shall also cause the high water alarm circuit to reset when the liquid level has
been lowered.

G. High Pump Temperature Shutdown:

1. The control panel shall be equipped with circuitry to override the level control
system and shut down the pump motor(s) when required to protect the pump
from damage caused by excessive temperature.

2. A thermostat shall be mounted on each pump to detect its temperature. If the
pump temperature should rise to a level that could cause pump damage, the
thermostat shall cause the pump motor to shut down. A visual mechanical
indicator shall indicate that the pump motor has been stopped because of a high
temperature condition.

3. The pump shall remain locked out until the pump has cooled and the circuit has
been manually reset. Automatic reset of such a circuit shall not be acceptable.

H. Elapsed Time Meters:

1. Six-digit elapsed time meters (non-reset type) shall be connected to each motor
starter to indicate the total running time of each pump in “hours” and “tenths of
hours”.

L Pump Start Delay and Lockout:
1. Under Utility Power: When a high wetwell level condition is reached (indicating

the lead pump is not supporting flow), the lead pump shall be locked out and
the lag pump shall start after a five (5) second delay. Under automatic control,
two (2) pumps shall not run simultaneously. The HOA switches may be used to
manually run both pumps simultaneously.

2. Upon Loss of Utility Power:

a. The second pump shall be locked out based upon a contact closure
from the automatic transfer switch. Only one pump shall be permitted
to operate under standby power.

b. The lead pump shall be equipped with a 10 second time delay after the
power has been restored on standby power. This step delay shall
prevent the sewage pump from starting at the same time as other
station loads when under standby power.

J. Alarm Contacts:
1. Provide separate alarm contacts for the following alarm conditions:
a. High water (bubbler)
b. High water (float)

C. Low water
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Phase failure

High pump temperature, #1

High pump temperature, #2
Station enclosure low temperature
Pump run, #1 (normally open)
Pump run, #2 (normally open)
Pump run, #1 (normally closed)
Pump run, #2 (normally closed)

FETTTTER oMo o

K. Voltage Monitor:

1. The control panel shall be equipped to monitor the incoming power and shut
down the pump when required to protect the motor(s) from damage caused by
phase-reversal, phase loss and voltage. The motor(s) shall automatically restart
when power conditions return to normal.

L. Secondary Surge Arrestor:

1. The control panel shall be equipped with a surge arrestor to minimize damage to
the pump motors and control from transient voltage surges. The arrestor shall
utilize metal-oxide varistors encapsulated in a non-conductive housing. The
arrestor shall have a current rating of 60,000 Amps and a Joule rating of 1,500.

M. Transient Voltage Surge Suppression (TVSS):

1. TVSS protection shall be applied on the 120 volt secondary of the control
transformer to protect all sensitive electronics powered by the control panel. An
acceptable TVSS unit shall be as follows:

a. Total Protection Solutions (1-800-836-2305) TK-LTE120-30A.
b. Emerson Network Power Surge Protection (1-800-288-6169) Islatrol
IC+130.

C. There are no Equals.
N. Receptacle and Station Enclosure Task Light:

1. A duplex ground fault interrupter utility receptacle providing 115 VAC, 60
hertz, single-phase current shall be provided. Receptacle circuit shall be
protected by a 15-ampere thermal-magnetic circuit breaker.

2. Each station enclosure shall be equipped with a fluorescent strip light (17 watt
minimum) and associated light switch.

O. Auxiliary Power Transformer:

1. The station shall be equipped with a 3 KVA step-down transformer to supply
115 volt, AC, single phase for the control and auxiliary circuits. The primary
side of the transformer shall be protected by a thermal-magnetic air circuit
breaker, specifically sized to meet the power requirements of the transformer. A
mechanical operating mechanism shall be installed on the circuit breaker to
provide a means of disconnecting power to the transformer.
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2. The padlockable operator handle for the operating mechanism shall be located
on the exterior of the control panel with interlocks which prevent opening the
door until primary circuit breaker is in the "OFF" position.

P. Auxiliary Contacts:

1. Each pump motor starter shall include a N.C. auxiliary dry contact wired to a
terminal strip to interface with the wet well aeration system.

2.8 WIRING

A. General:

1. The pump control as furnished by the manufacturer shall be completely wired
except for the power feeder lines to the branch circuit breakers and final
connections to remote alarm devices and between control assemblies.

2. All wiring, workmanship, and schematic wiring diagrams shall be in compliance
with applicable standards and specifications set forth by the National Electric
Code (NEC).

3. All user serviceable wiring shall be type MTW or THW, 600 volts, and shall be
color-coded as follows:

a. Line and load circuits, AC or DC power Black

b. AC control circuit less than line voltage Red

c. DC control circuit Blue

d. Interlock control citcuit, from external source Yellow
e. Equipment grounding conductor Green

f. Current carrying ground White

g. Hot with circuit breaker open Orange

B. Wire Identification and Sizing:
1. Control circuit wiring inside the panel, with the exception of internal wiring of

individual components, shall be 16-gauge minimum, type MTW or THW, 600
volts. Motor branch wiring shall be 10-gauge minimum.

2. Motor branch conductors and other power conductors shall not be loaded
above 60-degree C temperature rating, on circuits of 100 amperes or less, nor
above 75-degree C on circuits over 100 amperes. Wires shall be cleatly
numbered at each end in conformance with applicable standards. All wire
connectors in the control panel shall be of the ring tongue type with nylon
insulated shanks. All wires on the subplate shall be bundled and tied or installed
in duct.  All wires extending from components mounted on door shall be
terminated on a terminal block mounted on the back panel. All wiring outside
the panel shall be installed in conduit.

C. Wire Bundles:

1. Control conductors connecting components mounted on the enclosure door
shall be bundled and tied in accordance with good commercial practice. Bundles
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shall be made flexible at the hinged side of the enclosure. Adequate length and
flex shall be allowed so that the door can swing to its full open position without
undue mechanical stress or abrasion on the conductors or insulation. Bundles
shall be clamped and held in place with mechanical fastening devices on each
side of the hinge.

D. Conduit:

1.

3.

4.

All conduit and fittings shall be UL listed.

Liquid tight flexible metal conduit shall be constructed of a smooth, flexible,
galvanized steel core with a smooth abrasion resistant, liquid tight, polyvinyl
chloride cover.

Conduit shall be supported in accordance with Articles 346, 347, and 350 of the
National Electric Code.

Conduit shall be sized according to the National Electric Code.

E. Grounding:

1.

The pump station manufacturer shall ground all electrical equipment to the
closure back panel. The mounting surface of all ground connections shall have
any paint removed before making final connections.

2.9 LEVEL CONTROL SYSTEM

A. Liquid Level Control:

1.

The manufacturer of the liquid level control system must be ISO 9001:2000
revision certified, with scope of registration including design control and service
after sales activities.

The level control system shall start and stop the pump motors in response to
changes in wet well level, as set forth herein.

The level control system shall be a Gorman-Rupp Model EPS 2100 air bubbler
type level control system.

The level control system shall incorporate automatic alternation to select first
one pump, then the second pump, to run as lead pump for a pumping cycle.
Alternation shall occur at the end of a pumping cycle.

The level control system shall utilize an electronic pressure switch, which shall
continuously monitor the wet well level, permitting the operator to read wet well
level at any time. Upon operator selection of automatic operation, the electronic
pressure switch shall start the motor for one pump when the liquid level in the
wet well rises to the "lead pump start level". When the liquid is lowered to the
"lead pump stop level", the electronic pressute switch shall stop this pump.
These actions shall constitute one pumping cycle. Should the wet well level
continue to rise, the electronic pressure switch shall start the second pump when
the liquid reaches the "lag pump start level" so that both pumps are operating.
These levels shall be adjustable as described below.

a. The electronic pressure switch shall include integral components to
perform all pressure sensing, signal conditioning, EMI and RFI
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suppression, DC power supply and 120 volt outputs. Comparators shall
be solid state, and shall be integrated with other components to perform
as described below.

b. The electronic pressure switch shall be capable of operating on a supply
voltage of 12VDC in an ambient temperature range of -10 degrees C (14
degrees F) through 55 degrees C (131 degrees F). Control range shall be
0 to 12.0 feet of water with an overall repeat accuracy of (plus/minus)
0.1 feet of water. Memory shall be retained using a non-volatile lithium
battery back-up.

c. The electronic pressure switch shall consist of the following integral
components: pressure sensor, display, electronic comparators and
output relays.

1) The internal pressure sensor shall be a strain gauge transducer
and shall receive an input pressure from the air bubbler system.
The transducer shall convert the input to a proportional
electrical signal for distribution to the display and electronic
comparators. The transducer output shall be filtered to prevent
control response to level pulsations or surges. The transducer
range shall be 0-15 PSI, temperature compensated from -40
degrees C (-40 degrees F) through 85 degrees C (185 degrees F),
with a repeat accuracy of (plus/minus) 0.25% full scale about a
fixed temperature. Transducer overpressure rating shall be 3
times full scale.

2) The electronic pressure switch shall incorporate a digital back
lighted LLCD panel display which, upon operator selection, shall
indicate liquid level in the wet well, and the preset start and stop
level for both lead and lag pump. The display shall include
twenty (20), 0.19" high alpha-numeric characters calibrated to
read out directly in feet of water, accurate to within one-tenth
foot (0.1 foot), with a full-scale indication of not less than 12
feet. The display shall be easily convertible to indicate English
or metric units.

3) Level adjustments shall be electronic comparator set points to
control the levels at which the lead and lag pumps start and stop.
Each of the level settings shall be easily adjustable with the use
of membrane type switches, and accessible to the operator
without opening any cover panel on the electronic pressure
switch. Controls shall be provided to permit the operator to
read the selected levels on the display. Such adjustments shall
not require hard wiring, the use of electronic test equipment,
artificial level simulation or introduction of pressure to the
electronic pressure switch.

4) Each output relay in the electronic pressure switch shall be solid
state. Each relay input shall be optically isolated from its output
and shall incorporate zero crossover switching to provide high
immunity to electrical noise. The "ON" state of each relay shall
be indicated by illumination of a light emitting diode. The

Hanover Engineering Associates, Inc. 11310 - 25 Flintville & Prescott Pump Stations



Township Sewer Project

Project No. HBT(09-22

Pump Station Construction

output of each relay shall be individually fused providing
overload and short circuit protection. Each output relay shall
have an inductive load rating equivalent to one NEMA size 4
contactor. A pilot relay shall be incorporated for loads greater
than a size 4 contactor.

d. The electronic pressure switch shall be equipped with an output board,
which shall include LED status indicators and a connector with cable for
connection to the main unit.

e. Circuit design in which application of power to the lag pump motor
starter is contingent upon completion of the lead pump circuit shall not
be acceptable.

f. The electronic pressure switch shall be equipped with a simulator system
capable of performing system cycle testing functions.
g. The electronic pressure switch shall be capable of controlling liquid

levels in either a pump up or pump down application.

h. The electronic pressure switch shall be equipped with one (1) 0-33 ft.
W.C. input, one (1) scalable analog input of either 0-5VDC, 0-10VDC,
or 4-20mA, and one (1) 4-20mA scalable output. Output is powered by
10VDC supply. Load resistance for 4-20mA output shall be 100-400
ohms.

L The electronic pressure switch shall include a DC power supply to
convert 120 VAC control power to 12VDC EPS power. The power
supply shall be 500-mA (6W) minimum and be UL listed Class II power
limited power supply.

j The electronic pressure switch shall be contained within a NEMA 1
enclosure including a polyester face and stainless steel case.

k. The electronic pressure switch shall be equipped with an electronic
comparator and solid state output relay to alert maintenance personnel
to a high liquid level in the wet well. An indicator, visible on the front
of the control panel, shall indicate that a high wet well level exists. The
alarm signal shall be maintained until the wet well level has been lowered
and the circuit has been manually reset. High water alarm shall be
furnished with a dry contact wired to terminal blocks.

An alarm silence pushbutton and relay shall be provided to permit maintenance
personnel to de-energize the audible alarm device while corrective actions are
under way. After silencing the alarm device, manual reset of the alarm condition
shall clear the alarm silence relay automatically. The pushbutton shall be oil tight
design with contacts rated NEMA A300 minimum.

B. Air Bubbler System:

1.

The level control system shall be the air bubbler type, containing air bubbler
piping, which extends into the wet well. A pressure sensor contained within the
electronic pressure switch shall sense the air pressure in this piping to provide
wet well level signals for the remainder of the level control system.

Two vibrating reed, industrial rated, air pumps shall be furnished to deliver free
air at a rate of approximately 5 cubic feet per hour and a pressure not to exceed
7 psi. Liquid level control systems utilizing air compressors delivering greater
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quantities of air at higher pressures, requiring pressure-reducing valves, air
storage reservoirs, and other maintenance nuisance items will not be acceptable.
A selector switch shall be furnished to provide manual alternation of the air
pumps. The switch shall be connected in such a manner that either pump may
be selected to operate continuously. The selector switch shall be oil-tight design
with contacts rated NEMA A300 minimum.

An air bell constructed of PVC 3 inches in diameter shall be provided for
installation at the outlet of the air bubbler line in the wet well. The air bell shall
have a 3/8" NPT tapped fitting for connection to the bubbler line.

An air flow indicator gauge shall be provided and connected to the air bubbler
piping to provide a visual indication of rate of flow in standard cubic feet per
hour.

2.10 TELEPHONE DIALER - CELLULAR

A. Specifications:

1.

Furnish and install a Cellular Telephone Alarm Dialer (“dialer”). Dialer shall be
completely factory assembled and tested before shipment. Enclosure shall be
NEMA 4X with hinged clear cover suitable for indoor mounting. With the
enclosure door open, the device shall be completely “touch-safe” with the
exception of the terminal strip. The telephone dialer shall be Model Crystal Ball
as manufactured by OmniSite, Greenwood, IN, and as supplied by Envirep,
Inc., Camp Hill, PA (717-761-7884).

Dialer shall be equipped with a digital cellular radio, GSM

Dialer shall monitor four (4) 4-20ma analog input signals for specialized
reporting functions. Analog input #1 shall be suitable for use with a level probe
or similar device, and shall be configured to report the current value of the input
at the time of the daily report. Analog inputs #2, #3 and #4 shall be suitable
for use with pump motor amp probe monitors or similar devices, and shall be
configured to report the last non-zero values of the inputs at the time of the
daily report.

Dialer shall be equipped with four (4) output relay sockets rated at 20 amps.
Outputs shall be manually energized and de-energized via the Internet.

Dialer shall monitor three (3) pump run universal inputs that accept dry contact
closures ot voltage signals from +/-12VDC/VAC to +/-120 VDC/VAC.
These inputs shall monitor pump run time, count pump run cycles and calculate
total station flow and pumping rates. The pump run universal inputs shall be
connected to motor starter auxiliary run contacts as follows:

a.  Pump #1 run contact
b.  Pump #2 run contact
c.  Pump #3 run contact

Dialer shall monitor eleven (11) universal inputs (in addition to the three (3)
pump run inputs) that accept dry contact closutes or voltage signals from +/-
12VDC/VAC to +/-120 VDC/VAC. Input #5 shall also be configurable as a
rain gauge input. Inputs #6 and #7 shall also be configurable as counter inputs
and shall be capable of accepting pulse inputs from flow meters to report
totalized daily flow.

The eleven (11) universal inputs shall be configured for alarm conditions as
follows:
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High water, commom

Low water

High pump temperature, common
Drive fault, common

Station low temperature

Normal power failure

Generator running

ATS in emergency position
Sewage grinder failure (Future at Prescott Road Pump Station)
Spare

Spare

S (RSN

The device shall include the following items:
LCD display, 2 line, 16 character
Four (4) output relay sockets

10mb Ethernet communications port
Modbus RS232 port

SD memory card slot

Intelligent key for disabling dialer
Battery charging power supply
Battery backup with 0.8 amp-hour gel cell battery
Lightning arrestor — solid state
Removable terminal blocks

UL 508 certification

Antenna

14 Universal inputs (12VDC — 120 VAC)

3T EE Mo o T

B. Functionality and Capabilities

1.

System shall be capable of the following functions (reported daily):
Number of pump on/off cycles

Pump run times

Drawdown time

Measured GPM for each pump

Station flow and inflow

Tank level (when connected to a level transducer)

me a0 TR

All alarm functions shall be processed immediately.

All non-alarm functions shall be reported on a daily basis and shall be accessible
and displayed over the Internet.

Upon alarm condition, the dialer shall make telephone calls, send messages to
pagers, and/or send emails to a user programmable contact list.

The dialer shall have the ability to be programmed, setup and monitored over
the Internet. Password protected web pages shall provide multiple levels of
secure access. Web pages shall be used to view current status of alarms, view
alarm history, view pump run times and set up the dialer. Local unit setup shall
be performed with a keypad and menu system. Units requiring a separate
computer for local programming shall not be acceptable.

Dialers that require proprietary programming software are not acceptable.
Historical data shall be exportable to Microsoft Excel or Word.
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8. Monthly fee shall be independent of the number of alarm conditions, phone
calls, or information exchange transactions.

9. A toll free phone number shall be provided to receive a current alarm status
report and to acknowledge alarms.

C. Installation

1. The Electrical Contractor shall install each dialer and provide the following:
a. 115 VAC, 60 Hz, 15 amp, single-phase power wiring with circuit breaker
protection
Good electrical ground connection
c. Interconnecting alarm and input wiring from monitored equipment and
devices to dialer.
Output wiring, if applicable.
Mount dialer in accordance with manufacturer’s recommendations.
f. Mount and wire antenna

o o

D. Startup Service:

1. Manufacturer’s service technician shall provide startup and operator training.
Start up service shall include complete testing of each individual alarm input and
each output. Testing shall include documented verification that all alarms
properly trigger the final notification device (cell phone, pager, email, etc.).

E. Warranty:

1. The device shall be supplied by the pump station supplier and shall carry a one
(1) year factory warranty. The factory warranty shall cover the cost of all parts
and labor for equipment repairs performed at the factory. Warranty shall
commence upon startup or 3 months after shipment, whichever occurs first.

F. Cellular Service:

1. Equipment purchase price includes 3 years of cellular service fees commencing
at the activation date of the unit. Afterward, cellular service fees shall be billed
annually directly to the municipality.

211  WET WELL AERATION SYSTEM
A. General: A wet well aeration system including control panel and fiberglass enclosure shall
be installed at each pump station with air discharge piping in the wet well as shown on the
drawings. Aeration systems shall be Envirep Model 115HB1C.
B. Aeration blower assembly:
1. The aerator shall be capable of producing sustained aeration and sufficient agitation

to mitigate formation of grease build-up. The aerator shall be suitable to operate
with discharge piping submerged at a depth of at least four feet. The aerator shall
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produce continuous, non-pulsating, oil-free air. Inlet and outlet ports shall be 1-
1/2 inch FNPT.

2. The aeration blower shall be rated for continuous duty at a maximum speed of
3,450 rpm and operate at a maximum ambient temperature of 104 degrees F. The
motor shall be 1.0 hp, 1 phase, 230 volt, 60 Hz with TEFC enclosure and Class B

insulation.
3. The following accessories shall be installed with the wet well aeration system:
a. (1) Gauge kit — including independent, full-range indication of aeration

blower inlet and outlet conditions. Total pressure across the aeration

blower shall be the difference of the gauge indications.

(1) Filter kit with replaceable filter element and shall be designed to protect

the aerator from pre-mature wear.

(1) Spare filter element

(1) Check valve

(1) Discharge ball valve

(1) Relief valve of adequate capacity to provide system protection

(1) Flexible mounting system

(1) Inlet muffler/silencer

4. A set of dry contacts shall be provided in the pump control panel to interface with
the aeration system to insure coordination between systems.

5. The discharge piping for the aeration blower shall be installed as shown on the plan
sheets. Discharge piping to the wet well shall be minimum 2-inch diameter.

6. Aeration system, including aeration blower, inlet filter, relief valve, gauges, muffler,
ball valve and check valve, shall be pre-assembled using schedule 40 galvanized pipe
and mounted on an aluminum base using eight flexible vibration isolation mounts.

o

50 Mo oo

C. Fiberglass enclosure:

1. A fiberglass enclosure with interior dimensions of 33” long x 217 wide x 24” tall
shall be provided to protect the aeration blower assembly. The control panel
shall not be mounted inside the fiberglass enclosure.

2. The enclosure shall be provided with intake vents near the top in front, back
and on each end, and two vents at the bottom.

3. The enclosure shall be provided with a hinged lid with locking hasp for easy
maintenance and service.

4, Provide a vent hood with pressure relief valve discharge piped to exterior of the
enclosure.

5. Interior of enclosure shall have foam insulation for sound attenuation, 17 thick
minimum.

6. Aeration blower assembly shall fit inside this fiberglass enclosure.

D. Wet Well Aeration System Control Panel:

1. NEMA 4X stainless steel wall mounted panel. Dimensions: 16” wide x 24” tall x
8” deep.

2. Main connections to accept 1/60/230

3. Motor starter, FVNR (across the line), NEMA rated

4, Provide timer and repetitive cycle interval circuit, operator-selectable timing,

operational mode selection device, and pump control panel interface. In the
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5.
6.
7.

“Automatic” mode, the aerator shall operate in a coordinated manner with the
sewage pumping system.

HOA switch

Control interface for use with pump control panel

Control transformer, 120 volt secondary for control circuit

2.12 BASKET STRAINER

A. General:

1.

2.

B. Basket:
1.

C. Ladder:
1.

Furnish and install a trash basket and ladder assembly in wet well as shown on
the drawings. Furnish and install a portable hoist above the wet well as shown
on the drawings. The trash basket shall remove trash and debris from the
wastewater influent as it enters the wet well. Basket strainer shall be supplied by
Envirep, Inc., Camp Hill, PA, (T) 717-761-7884 and manufactured by Halliday
Products, Inc., Series B1A.

This equipment shall be provided for both Pump Stations.

The basket shall be fabricated of perforated screen having two (2) inch holes on
three (3) inch centers and 0.080 inches thick aluminum. The guide rails shall be
extruded aluminum channels to facilities easy operation of the basket.
Dimensions of the basket shall be 28" by 18" by 8”. A lifting rod bail shall be
provided at the top of the basket.

The ladder shall be constructed of aluminum and consist of two 3-inch
channel/rails, rungs, and support brackets. Channels shall hold the basket
wheels captive. Ladder rungs shall be fluted, not less than 1" diameter, and shall
be spaced on 12-inch centers.

D. Basket Stop:

1.

The manufacturer, in order to insure proper positioning of the basket, shall
supply an aluminum basket stop, to be field mounted by the Contractor.

E. Safety Extension:

1.

Provide an aluminum safety extension to aid the operator in the event that he
shall need to enter the wet well. Safety post shall be capable of extending
approximately 37-inches above the top frame of the ladder. The safety
extension assembly shall be capable of being stored in the wet with the access
hatch closed when not in use.

F. Wet Well Hatch:

1.

The wet well hatch frame shall be sized as shown on the drawings and cast into
the concrete wet well cover. The door leaf shall be flush with the concrete
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G.

surface. Leaf and frame shall be aluminum with minimum 1/4" thick diamond
pattern plate, suitable to withstand a minimum live load of not less than 300
pounds/square foot. Leafs shall be equipped with stainless steel hinges, a
padlock hasp, and an automatic "hold open".

Portable Hoist:

1. The stainless steel portable hoist shall permit the strainer basket to be raised
above the top of the wet well cover. Hoist shall be have a mast diameter of 3-
1/2” in diameter and shall be equipped with a Dutton-Lainson hand winch.
Maximum load rating of the hoist shall be no less than 1000 pounds. Hoist shall
be supplied by Envirep, Inc.

2. An embedded type stainless steel socket shall be installed for the portable winch
stand. Socket shall be provided with a cap of stainless steel construction and a
neoprene gasket.

3. Lifting cable shall be 1/4" diameter 304 stainless steel with a safe load rating of
no less than 1285 pounds, and shall include a 1-1/2 ton eye hook with stainless
steel safety latch for connection to the basket. System shall include a drill
capable of connection to and lifting with the hoist.

REDUNDANT HIGH WATER ALARM FLOAT

A.

A float switch shall be mounted in the wet well at each pump station and wired in
parallel to the standard high water alarm relay to serve as a redundant high water alarm.

Float switch shall be mercury free

NEMA 4X stainless steel wet well junction box

Float switch shall include an anchor and stainless steel chain
Intrinsically safe barrier

b

PART 3 - EXECUTION

3.1

3.2
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EXAMINATION

A.

General Contractor shall off-load equipment at installation site using equipment of
sufficient size and design to prevent injury or damage. Pumping equipment
manufacturer shall provide written instructions for proper handling. Immediately after
off-loading, contractor shall inspect pumping equipment and appurtenances for
shipping damage or missing parts.

B. Any damage or discrepancy shall be noted in written claim with shipper prior to
accepting delivery. Validate all serial numbers and parts lists with shipping
documentation. Notify manufacturers representative of any unacceptable conditions
noted with shipper.

INSTALLATION

A. Install, level, and align pump station as indicated on project drawings. Installation must

be in accordance with written instructions supplied by the manufacturer at time of
delivery.
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3.4

3.5
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Suction pipe connections must be vacuum tight. Fasteners at all pipe connections must
be tight. Install pipe with supports and thrust blocks to prevent strain and vibration on
pump system piping. Install and secure all service lines (level control, air release valve
or pump drain lines) as required in wet well.

Check motor and control data plates for compatibility to site voltage. Install and test
the electrical ground prior to connecting line voltage to pump control panel.

Prior to applying electrical power to motors or control equipment, check all wiring for
tight connection. Verify that fuses and circuit breakers conform to project design
documents. Manually operate circuit breakers and switches to ensure operation without
binding. Open all circuit breakers and disconnects before connecting utility power.
Verity line voltage, phase sequence and ground before actual start-up.

After all anchor bolts, piping connections are installed, seal all openings between wet
well and pump enclosure.

PROTECTION

A.

The pumping equipment should be placed into service soon after delivery of the
equipment. If installation is delayed, the pumping equipment and motor control center
shall be stored indoors, free of excessive dust, in a low humidity, heated environment.

During installation and after the pumping equipment is placed into operation the motor
control center shall operate in an environment free of excessive dust, in a low humidity,
heated environment.

FIELD QUALITY CONTROL

A.

B.

Prior to acceptance by the owner, an operational test of all pumps drives, and control
systems shall be conducted to determine if the installed equipment meets the purpose
and intent of the specifications. Tests shall demonstrate that all equipment is
electrically, mechanically, structurally, and otherwise acceptable; it is safe and in
optimum working condition; and conforms to the specified operating characteristics.

Prior to start-up, clean wet well by removing construction debris and foreign material.

MANUFACTURER’S PRE-STARTUP INSPECTION

A.

Coordinate system pre-startup with manufacturers factory-trained service technician.
The factory-trained service technician will inspect the installation and answer any
installation questions by the Contractor, Engineer, or Owner.

Verity that operations and maintenance manual is on site and installation instructions
contained in the manual have been followed.

Verity that all pumping equipment, piping, level control system, alarms and ancillary
equipment has been properly installed and all wiring is complete.
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D.

E.

Verify that all spare parts for the pumping equipment is on site.

Pre-startup inspection shall be a separate trip and shall not be less than two weeks prior
to the startup of the equipment.

3.6 MANUFACTURER’S FIELD PERFORMANCE TESTING

A.

E.

Coordinate system start-up with manufacturers factory-trained service technician. The
factory-trained service technician will inspect the completed installation, calibrate and
adjust instrumentation, and correct or supervise correction of defects or malfunctions.
Startup shall be performed in the presence of the Engineer and Owner.

Equipment startup shall be tested under both utility power and emergency power.

General Contractor shall supply clear water of adequate volume to operate the system
including the force main through several pumping cycles.

Observe and record operation of pumps, suction and discharge gage readings, voltage
readings, ampere draw, pump controls, and liquid level controls. Check calibration of
all instrumentation equipment. Test manual and automatic control systems. Test all
alarms. Report any undue noise, vibration or other operational problems.

Startup shall be a separate trip.

3.7 MANUFACTURER’S OPERATION AND MAINTENANCE TRAINING

A.

The manufacturer shall furnish the services of a qualified, factory-trained operations and
maintenance serviceman to instruct and train Owner’s personnel in the proper care,
operation and maintenance of the equipment. The training shall include, but not be
limited to, the following:

Theory of operation

Actual operation

Mechanical maintenance

Hydraulic troubleshooting

Electrical maintenance

Instrumentation and level controls

Optimization of the system

Alarm circuits

Safe operating and working practices and operation of safety devices

A Al ol e

One (1) training session is required. Training shall be completed after startup services
have been performed. Training shall be a separate trip and shall not be less than two
weeks after the startup of the equipment. Time, location, and duration of all training
sessions shall be coordinated with Owner’s personnel.

Hands-on training and demonstrations shall use the installed equipment.
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D. Supplier shall provide all materials for training and shall provide training manuals to all
personnel being trained.

3.8 MANUFACTURER’S EQUIPMENT RE-CERTIFICATION

A. The General Contractor shall require, and cover the cost in his bid, for the
manufacturer’s factory-trained service technician to return to the site six (6) month’s
after initial startup of the equipment to perform a final re-certification of the equipment.

B. The re-certification shall consist of demonstrating and certifying that the equipment is
meeting the performance requirements of the specifications. Equipment service
technician shall perform field-testing of the equipment in the presence of the Owner.
Results of all field-testing shall be submitted to the Engineer and the Owner.

3.9 CLEANING
A. Prior to acceptance, inspect interior and exterior of pump station for dirt, splashed
material or damaged paint. Clean or repair accordingly. Remove from the job site all

tools, surplus materials, scrap and debris.

END OF SECTION
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SECTION 11320
KLEINFELTERSVILLE PUMP STATION

PART 1 - GENERAL
1.1 SCOPE

A. The General Contractor shall furnish and install one(1) factory built above ground
pump station. The station shall be complete with all equipment specified herein, factory
installed in a fiberglass reinforced polyester resin enclosure. The principal items of
equipment shall include two self-priming, horizontal, centrifugal, V-belt motor driven
sewage pumps, valves, internal piping, control panel, liquid level control system and
internal wiring.

B. Electrical power to be furnished to the site will be 3 phase, 60 hertz, 208 volts,
maintained within plus or minus 10 percent. The available fault current provided at the
pump station control panel is 12 kA rms symmetrical. Phase to phase unbalance shall
not exceed 1% average voltage as set forth in NEMA Standard MG-1. Control voltage
shall not exceed 132 volts.

C. The system shall be manufactured by The Gorman-Rupp Company, Mansfield, OH as
supplied by Envirep, Inc., Camp Hill, PA (717-761-7884).

1.2 SUBMITTALS
A. Product Data: Prior to fabrication, submit the following to the engineer for approval:

1. Shop drawings providing layout of the mechanical equipment and anchor bolt
locations, and indicating the use of Unified National Standard bolts and
fasteners. Pipe penetrations shall be dimensional in relation to the station
centerline.

2. Electrical ladder logic drawings illustrating motor branch and liquid level control
circuits to extent necessary to validate function and integration of circuits to
form a complete working system.

3. Catalog cut sheets for major items of equipment, materials of construction,
major dimensions, motor and v-belt drive data, pump characteristics curves
showing design duty point capacity (GPM), head (FT), net positive suction head
(NPSHR), and hydraulic brake horsepower.

4. Pump Manufacturer’s v-belt drive selection calculation summary sheet showing
corrected H.P. Per Belt, total H.P. developed, pitch diameter of sheaves, center
distance between driver and driven shafts and combined arc-length correction
factor applied to theoretical horsepower transmission per v-belt, and all
calculations to demonstrate a minimum Safety Factor of 1.5.

5. Certified dimensional drawings indicating size, location and the spherical solids
passing capability of the primary recirculation port.

6. Sample of service agreement and service agreement checklist for the specified
equipment.
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7. Interconnection wiring diagram showing the field wiring between the telephone
dialer and the alarms.
3. Copy of certificate with course I.D. number for pump manufacturer’s PADEP

approved Wastewater Operator Training Program in Pump Maintenance and
Troubleshooting course that counts toward Pennsylvania pre-certification
experience and continuing education unit requirements.

B. Certified Tests: Prior to shipment of the equipment from the manufacturer’s facility,
submit the following certified tests to the engineer for approval.

1. Certified copies of factory run pump performance tests. Characteristics of
pumps may have a tolerance of plus 10% of rated capacity at rated head or plus
8% at rated head capacity. No minus tolerance will be acceptable. The
performance tests will substantiate the correct performance of the equipment at
the design head, capacity, suction lift, speed and horsepower as herein specified.

2. Certified reprime performance test data in accordance with procedures herein
specified.
3. Certified copies of air release valve closure performance test.
4. Tests shall be certified by a registered professional engineer.
C. Certified System Performance Tests: All components, including the pumps, motors, and

controls, will be tested as a complete working system at the pump manufacturer's
facility. Tests shall be conducted in accordance with Hydraulic Institute Standards at
the specified head, capacity, rated speed and horsepower. Factory operational tests shall
simulate actual performance anticipated. Submit certified tests data to the engineer for
approval.

D. Operation and Maintenance Manuals:

1. Operation shall be in accordance with written instructions provided by the
pump station manufacturer. Comprehensive instructions supplied at the time of
shipment shall enable personnel to properly operate and maintain all equipment
supplied. Content and instructions shall assume operating personnel are familiar
with pumps, motors, piping and valves, but lack experience on exact equipment
supplied.

2. Documentation shall be specific to the pump station supplied and collated in
functional sections. Each section shall combine to form a complete system
manual covering all aspects of equipment supplied by the station manufacturer.
Support data for any equipment supplied by others, even if mounted or included
in overall station design, shall be provided by those supplying the equipment.
Instructions shall include the following as a minimum:

a. Functional description of each major component, complete with
operating instructions.

b. Instructions for operating pumps and pump controls in all modes of
operation.

C. Calibration and adjustment of equipment for initial start-up, replacement

of level control components, or as required for routine maintenance.
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d. Support data for commercially available components not produced by
the station manufacturer, but supplied in accordance with the
specifications, shall be supported by literature from the prime
manufacturer and incorporated as appendices.

e. Electrical schematic diagram of the pump station circuits shall be in
accordance with NFPA 70. Schematics shall illustrate, to the extent of
authorized repair, pump motor branch, control and alarm system circuits
including interconnections. Wire numbers and legend symbols shall be
shown. Schematic diagrams for individual components, not normally
repairable by the station operator, need not be included. Details for
such parts shall not be substituted for an overall system schematic.
Partial schematics, block diagrams, and simplified schematics shall not
be provided in lieu of an overall system diagram.

t. Mechanical layout drawing of the pump station and components,
prepared in accordance with good commercial practice, shall provide
installation dimensions and location of all pumps, motors, valves and

piping.

Operation and maintenance instructions, which rely on vendor cut-sheets and
literature, which include general configurations, or require operating personnel
to selectively read portions of the manual shall not be acceptable. Operation
and maintenance instructions must be specific to equipment supplied in
accordance with these specifications.

Telephone dialer instructions and interconnection wiring diagram showing the
field wiring between the telephone dialer and the alarms.

E. Manufacturer’s Field Performance Test Report: The manufacturer's technical
representative shall inspect the completed installation, correct or supervise the
correction of any defect or malfunction, instruct operating personnel in the proper
operation and maintenance of the equipment. A written report covering the equipment
startup shall be mailed from the Manufacturer’s startup technician directly to the
Owner. At a minimum, the report shall include:

N —

&

Nameplate information.

Recordings of gauge readings, total dynamic head and operating speed for each
pump.

Recordings of level control settings.

Certification that equipment has been propetly installed and lubricated and is in
accurate alignment.

Certification that the v-belt drive system has been properly aligned using a laser
alignment instrument and v-belts tensioned using a belt-tensioning instrument.
Results of electrical tests including voltage readings and amperage readings of all
motors.

Certification that the equipment has been operated fully loaded and that it
operated satisfactorily.

Outline in detail any deficiencies noted, and proposed remedial corrections.
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9. Confirm proper installation and operation of telephone dialer including actual
tripping of each alarm input device, telephone reception, message programming,
call out list, proper wiring, and instruction of operating personnel.

1.3 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Upon request from the engineer, the pumping
equipment manufacturer shall demonstrate the following:

1. Proof of financial stability and ability to produce the pumping equipment within
the specified delivery schedules.

2. Evidence of the facilities, equipment, and expertise to demonstrate the
manufacturer’s commitment to long-term customer service and project support.

3. Evidence of adequate local and factory spare parts inventory to provide timely
delivery of spare parts.

4. Evidence that the pump manufacturer is an Underwriters Laboratories (UL)
panel builder.

5. Evidence that the pumps and pumping equipment are constructed, assembled

and tested in the United States by the pump manufacturer. All pump parts
including the casing shall be machined at the pump manufacturers’ facility
located within the United States.

6. To ensure compatibility to existing tools and equipment, all pump internal and
external nuts, bolts and hardware, shall be Unified Thread Standard (UNC) per
ASME/ANSI standards.

7. Evidence that the pump manufacturer can provide operator training that counts
toward Pennsylvania pre-certification experience and continuing education
requirements.

8. Consideration will be given only to pump manufacturers meeting the following
qualifications:

a. Twenty years minimum experience successfully producing pumping
equipment of the type specified herein.

b. A minimum of twenty-five installations of pumping equipment of the
type specified herein in successful operation for a minimum of ten years.

9. Pump manufacturer must be ISO 9001:2000 certified, with scope of registration

including design control and after sales activities.

B. Manufacturer’s Representative Qualifications: Upon request from the engineer, the

equipment manufacturer’s local representative shall demonstrate the following:

1. Evidence of adequate local spare parts inventory to provide timely delivery of
spare parts.

2. Evidence of established locally based factory-trained service personnel.

3. Evidence that representative offers comprehensive equipment service
agreements for the equipment specified.

4. List of at least ten local municipalities with installations similar to the specified
equipment.

5. Evidence that the representative offers full-day operator training seminars on

Centrifugal Pump Maintenance and Troubleshooting.
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0. Evidence that the representative offers technical design assistance and hydraulic
recommendations for pump station design.
7. Certification from manufacturer that the service technician has been factory-

trained and is authorized for such duties by the manufacturer.
C. Pump Performance:

1. Design and construct the pumps in accordance with standards of the Hydraulic
Institute. The efficiency of the pumps, when operating under conditions of the
specified capacities and heads shall be as near peak efficiency as practicable.

2. Design the pumps designated as self-priming centrifugal to pump raw sewage
containing solids up to ten percent and stringy materials with a minimum of
clogging. Pumps may be protected by screening equipment, but materials
passing through may combine by a felting or balling process.

D. Source Quality Control:

1. Obtain pumping equipment, motors, motor starters, pump controls and
appurtenances from the pump manufacturer whose responsibility it is to insure
that the pumping equipment is properly furnished, coordinated, and tested in
accordance with these specifications.

2. Pump station components and controls shall conform to third party safety
certification. The station shall bear a UL label listed for “Packaged Pumping
System”. The panel shall bear a serialized UL label listed for "Enclosed
Industrial Control Panels". The pump station components, panel enclosure, and
all components mounted on the sub-panel or control cover shall conform to UL
descriptions and procedures.

3. The pump control panel including the level controls shall be constructed at the
pump manufacturer’s facilities. The pump manufacturer shall be an
Underwriters Laboratories (UL) panel builder. The control panel shall meet all
UL and Joint Industrial Council (JIC) standards.

4. The manufacturer of the pumping equipment shall provide a listing of similar
self-priming sewage pumping systems located in the State of Pennsylvania, for
review by the engineer. This listing shall include locations and contact names.
Project references provided should include similar size self-priming pumps
utilized with variable speed drives and PLC based logic control. These
references must serve to demonstrate the pump manufacturer's ability to design
complete, fully integrated pumping systems with similar flow rate, total dynamic
head and suction lift requirements.

E. Factory System Test:

1. All internal components including the pumps, motors, valves, piping and
controls will be tested as a complete working system at the pump manufacturer's
facility. Tests shall be conducted in accordance with Hydraulic Institute
Standards at the specified head, capacity, rated speed and horsepower. Factory
operational tests shall simulate actual performance anticipated for the complete
station.
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2. Upon request from the engineer, the operational test may be witnessed by the
engineer and/or representatives of his choice at the manufacturer's facility.

1.4 MANUFACTURER'S WARRANTY

A.

All components of the pumping equipment shall be manufactured, assembled and
tested as a unit by the pump manufacturer. The pumping equipment must be a
standard catalog item with the manufacturer. The pump manufacturer must assume
system responsibility, i.e. the complete pump station assembly must be warranted by the
manufacturer as described herein. Individual component warranties are desirable.
However, individual warranties honored solely by the manufacturers of each pump
station component will not be acceptable.

The pump station manufacturer shall warrant all equipment to be of quality
construction, free of defects in material and workmanship. A written warranty shall
include specific details described below.

1. Fiberglass components of the station enclosure shall be warranted for five (5)
years for resist UV damage, corrosion from moisture or corrosive soils, or
physical failures occurring in normal service, without the need for special
protective coatings, when installed according to the manufacturer’s
recommendations.

2. All other equipment, apparatus, and parts furnished shall be warranted for five
(5) years, excepting only those items that are normally consumed in service, such
as light bulbs, oils, grease, packing, gaskets, o-rings, etc. The pump station
manufacturer shall be solely responsible for warranty of the pumping station
and all components when installation is made and use and maintenance is
performed in accordance with the manufacturer's recommendations.

3. Components failing to perform as specified by the engineer, or as represented
by the manufacturer, or as proven defective in service during the warranty
period, shall be replaced, repaired, or satisfactorily modified by the manufacturer
without cost of parts to the owner.

It is not intended that the pump station manufacturer assume liability for consequential
damages or contingent liabilities arising from failure of any vendor supplied product or
part which fails to properly operate, however caused. Consequential damages resulting
from defects in design, or delays in delivery are also beyond the manufacturet's scope of

liability.

The warranty shall become effective upon the acceptance by the purchaser or the
purchaser's authorized agent, or 